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Mecha@ical Flight, Prof. S. P. Langley, 277; Maxim’s New 
Flying Machine, 303 e 

Aérostats, New Method of determining Vertical Motion of, 
A. Duboin, 144 

Afghanistag, Meteorology and Climatolozy®{ Northern, W. L. 
Dallas,@529 ® e 

Africa: Major Claude M. Macdonald on the Benué and the 
Kibbé, 46; Ornithology of Lake Victoria Nyanza, Emin 
Pasha, 87; Cetacean® in African Laks, 124, 198; a9 

* Account of the First Ascent of Kilimanjaro, by Dr. Hans 
Meyer, 149; jhe “Yorulfa Country, Alvan Millson, 209; a 
Journey in Gagaland, Deni? Doyle, 209; Theodore Bens 
Investigation pf Zimbabye Ruins, 451 ; ivingstone and the 
Exploration of Central, H. H. johnston,, 492; ColtMel 
Holditeh on the Application of Indian Geographical Survey 
Methods to, 508 ; Mrs. French Shelddéh on Efst, 508; Mr. 
Joseph Thomson's Explor&tions in S8uth, 598 

Agriculture : erie Educat #, Dr. W. Fream, “37; 
Agricultural Edugafiot, Uniyersit Pxford anf, 183; 
how can the Weathe Service lèst Promote, M. W. Bar- 
rington, 165; Nitifidation and Agricultur&} Chemiftry, R. 
Waringtof, t9@4@ Mr C. A. Barber appointe@ Super- 
intendent of the Agric@ltural Department of the Lee- 

` wad elsland$ 257 s#Agricultugal Gazette of* New South 

Wales, 303; Proteedings of the "hea he of Official 

Agrieuleural Chemists, 317 ; Agriculture in Japan, Manurirg 
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Aspapiy/A.d’) a Straight Hand, 444 ° Experjmepts with Paddy, Dr. O. Kellneņ Y. Kozai, Y. Mori, 
Abbé (Prof. Cleveland), Cloud Heights—Kinematic Method, and M. Nagaoka, 353; Dairy Work in, New South Wales, 
39 A a 436 ; I@ernational Agricultural Congre, 450; Agriculture 
Abbott (Dr. S. W.), on Diphtheria, 369 À in New South Wales, 451 ; Agricultural Entomology, Resigna- 
Abel (Sir Frederick, F.R.S.): Inaugural Address at the Annual, tion of Miss Ormerod, 451,%528; Contemplatad Central 
Spring Meeting of the Iron and Steel Institute, 42; Society Agricultural In@titute in Russia, 502; Victctia, Department 
of Arts Albert Medal for 1889 awarded to, 184, 301 of Agriculture, Summary of Tasks undertaken by, D. 
Aberration, the Constant of, 90; Influence of, upon Ohgerva- McAlpine, 529; the Farmers and the Victoria Department 
* tions of Solar Prominences, M. Fizeau, 530 ta of Agricglture, D. A. Crichtor§ 550; Projected Agricultural 
Abney (Captain W. de W., F.R.S.): Colour Measurements ard Mechanical College at San Paulo, Brazil, 549 
and Mixture, 313 ; Apparatus to show Greater Sensitiveness of | Air: New Gravimetric Method of ascertaining Composition of 
Eye to Different Colours, 187 e Atmospheric, A, Leduc, 311; the Expansion and Compres® 
Aboukir, Discovery of Three Colossal Statues at, 575 sibility of Atmospheric, A, W. Witkowski, 312 
Absolute and Gravitation Systems, Frederick Slate, 445 Air-pressure and Temperature on Summit of Sonnblich, Studies 
Academy’s, French, 20,000 franc Prize voted to Elisée Reéclus, of, Dr. J. Hann, 112 
161 . Airy (Sir G. B., F.R.S.): Completion of his Ninetieth Year, 
Academy of Natural Sciences of Philadelphia, 383 302; his Popular Astronomy, 319 
Acclimatization, Dr. Robert Felkin on, 508 Aitken (John, F.R.S ): asMethgd of Counting Water Particles 
Acclimatizatgongof Plants, &c., in Russia, 388 œ in Fog, 119 ; on th® Solid and Liquid Particles in Clouds, 
Achievemengs in Engineering, 1.. F. Vernon-Harcourt, 147 279 © 
Acids, Cause of Insolubility of Pure Metals in, br. Weeren, 259 | Aitken (Edith), Elementary Text-book of Botany for the Use 
Acoustics : the Testing qf Tuning-forks, 155 ; on the Intensity- of Schools, 467 
of Sound, and the Energy used by Organ-pipes, C. K. | Alaska, Pref. Russell's Excursion to, 629 
Wead, 310; the Production of Musical Notes from Non- | Albatross: the Wandering, a Remarkable Charaggeristic of, Sir. 
musical Sands, Cecil Carus. Wilson, 322 Walter Buller, F.R.S., 502; a New Species of, Sir Walter 
Actinotrocha, Localities where found, 416 Bulle F.R.S., 502 
Adami (J. George): Laboratory Reports of the Royal College | Albert Univétsity, the Proposed, W. T, Thiselton Dyer, F.R.S., . 
of Physicfans “of ‘Edinbufgh, Vol. IIL, 73; Immunity, 196; Prof. E. Ray Lankester, F.R.S., 292; Prof®G. Carey 
Natural and Acquired, 422 . Fostér, F.R.S., 223, 257; Prof. G. Croom Robertson, 248 ; 
Adams (Matthew A.), oy Diphtheria, 369 s * Rev. Dr. A. Irving, 248 
Adams: (Prof, W. G., F.R.S.), Comparison of Simultaneous dlcock (Dr. A.), the Cruise of the Za@tiyator, 501, 528 <. 
Magnetic Disturbances at various Ķbhservatories, and Dẹter- | Alcohol, Muscular Strength diminished by, MM. Gréhant and 
mination of the Value of Gaussian Coefficients for those Ob- Quinquaud, W35 
servatories, 237 Alcohol, .@hysiological Effects of Dr. Samuel Wilg, 353 
Aden, Voracily of Rats at, Capt. R. Light, 600 *Altoholism, Prof. Harald Westergaarg, 484 < 
Admiralty Hydrographic Department of, 500 Alexandroff (N.), the Molecular Weights of Albumen, 358 
Advertisements for Instructors, 565 Algebra, Solutions of the Examples gn Chajles Smitp’s Elemen- 
Aéronaeéics: New Method of determining Vertical Motio® of tary, A. G. Cracknell, 444 
Aéromauts, A. Duboin, 144; “Experimental Researches on | Algebra, on the Evolution of,gProf. E. W. Hyde, 470° . 


Alge the Eocène Formations of@MM. Pemel and,Ficheur, 
264 ; 

Alkyl Sulphides in Petroleum Oil, 89 

Allen (Laurence), Defective Ventilation ing American Schools, e 
4769. . 

Allen (W. D.), Forging Press, 5% 

Alloy, Brilliant Purple Gold and Alenfnium, Prof. Roberts- 
Austen, III ° 

Almaffac, the Nautical, 593 

A@ghabet @f Motions, J. S. Dismorr, 225 , 

Alpine Flora, the; T. D. A®Cocké@rell, 6; J. Innes Rogers, 6; 

J. Lovel, 83 . 

Alpine Glaciers, the Variations of 8389 m d 

Alsace Lorraine, Meteorological Service Established in, 233 

Alternate Current Motors at the Frankfort International Electri- 
cal Exhibition, 615 


. i 
Alum Solutia Harry Napigg Draper, 446 ; Ch. EM. Guillaume, 
2540; Shelfcrd Bidwell, „Su 565 
Amber of Cedar Ieke, thqfso-called, B. J. Harrington, 584 
Ambleside, Aurora seen at, Mr. Tuckwell, 475 
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nal of Science, 91, 18), 310, 439, 463, 5843 
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America, 183; American Ethnological Expedition to Labra- 
dor, 185 ; American National Geographic Soaiety, 281 ; 
American Journal of Mathematica, 310; Astronomy in, 
America, 323; Appointments to Western University of 
Pennsylvania and Allegheny Observatory, 323; American 
Assdtiation for the Advancement of Science, Washington 
Meeting, 469; Prof. @eo. L. Goodale on gpme of the 
Possibilities of Economic Botany, 470 ; Section A-—-Mathe- 
matics andAstronomy, Prof. E. W. Hyde on the Evolution 
of Algebra, 470 ; Section B—Physics, Prof. F, E. Nipher on 
the Functions and Nature ob the Ether of Space, 471; 
Section C —Chemistry, Biolagjcal Functions of the Lecithines, 
by Walter Maxwell, 471; Section D-—Mechanical Science 
and Engineering, B. E. Fermor on Government Timber 
Tests, 471; Section E—Geology and Geography, Prof. J. J. | 
Stevenson on the Relations of the Chemung and Capi on . 
the Eastern Side ®f the Appalachian Basin, 491 ;®William | 
Hallock, a Prelim@ary Report of Observations atgthe Deep 
Well, Wheeling ON, Va., 472; Section F—Biology, Prof. 
John M. &£oulter on the Quture of Systematic Botany, 472 ; 
Section® 1J—Anthropology, 473; Section I—Economic 
Science and Statistics, 473; Defective Ventilation in | 
American Schools, Laurence Allen, 476 ; American Weather ! 
Bureau, 598 ; ‘Geological, Society of America, 601; the j 
International Geological Excursion in, rel 


Indians at Nicaragua, J. Crawford, 502 

@mmonium Sulphovanadate, Crystallization of, Drs. Kuiiss 
and Chnmais, 19 : 

Amphioxus, the Later Larval 
21, 202 

Amsterdam, Royal Academy of Sciences, 72, 144, 288 

Anesthesia, by Subcutaneous Injection of Distilled Water, Pro- 
duction of Local, Dr. Sleich, 452 

Anatomy of Heloderma, G. A$ Boulénggr, 444 

Anderson (Dr.}, on the Constitution of Ordnance Factories, 578 

Anderson (William), proposed Fellow of the Royal Sotiety, 15 

Andes, Transandine Railway across the, 87 

André (Ch.), Calorimetric Research on Sugar-derived Humic 
Acid, 144; Contributions to the Study of Atmospheric 
Electricity Qe40 

Andrew (James), Pugnacity of Male Ostrich in the Nesting 
Season, 452 . °’ 


Development cf, Arthur Willey, 


` Andrews y(Thgs.,gF.R.S.), the Passive State of Ironeand 


` Aneroid Barometer and Leibnitz, 40 


 Lankester, F.R.S., 465 


* Blindness in Sav&ge Races, Dr. L. 
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Steel, 92 « , 


Animal Chlorophyll, Dy. Ludwig von Graff, Prof. E. Ray 

Animal Life on a Coral Reef, Dr. S. J. Hickson, 90 

Animals, the Evolution of, F. Priem, R. Lydekker, 243 

Annelid, the®Protective Devioð of an, Arnold T. Wat€on, 507 e 

Annuaire de l’Observato#e Municipale de Montsouris, 576 

Anschutz’s Photographs of Rapid Movements, 352 

Antarctic Iéxpeditiov, Bardh Nordenskidld’s proposed, 231 

Anthropology : the Diminution of the Jaw in Civilized Races, 
326; Opening Address ip Secfion H, by Prof. Max Baiiler, 
at thee British “Association, 428 ; Abnormal Deve opment 
of Arms and Chests of Fakaofu Islanders, presumably caused 
by constant Paddling, J. J. Lister, 476 ;` Rarity of Colpur 

W. Fox, 4773; PYof. 

. K. Dou$las on the S@gial and Religious Ideas¥of the 

Chinese, 510 ; Mają J, W. Powell on Indian Languages, 511 ; 
the Margnis of But gn the Language of Teneriffe, 511; Dr. 
E. B, Tylor, R.S., on Savage Religion, 511; S, & Peal 
on the Aforong of the Natives of Asam, 511; Dr. Garson gn 
Human Remains found in Yorkshire, 511 ; .Miss Buckland on 
the “Mountain Chant,” 511; Dr. S. A. K. Strahan on In- 

e stincijve Criminality, 511e E. H. Man on Nicobar Pottery, 

12; the Melamesians, Studies in their Anthropology and 

Folk-lore, Dr. R. H. Codrington, 613; Primitive Man and 
Stone Hammers, J. D. McGuire, 630 

Antisepttc, Mjcrociding a New, Prof. Berlioz, 233 

Ants, White, Jackals and Jungl@@@ks, 30 

Aquatic Insects, some Difficulties¥n the 
Miall, 457 

Aral» Domination to British Rule, South Africa fro n, 564 

4raclmida, Propulsion of Silk by Spiders, 30 ° 
rchean &neigs of the North-West Highlands of Scotland, Sir 
Archibald Gejkie, F.R.S., 480 

-Archaology : RKock-sculptures in 


Life of, Prof. L. €. 
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° 
Scotland, Se Herbert Wax- 


svell, 350; Discovery of Ancient Roman Helmet in Tiber, 

476; Discovery of Three Colossal Statues at Aboukir,’ 75 ; 
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Discovery of Anglg-Sas8n 


Te 
F wear Lewes, 575; 

Mr, C. L. Wackers ArchafSlogical Researches in South- 
West New Mexico, 576; Album de Paléographie Copte, 
pour seivir à l’Introductioh Paléographique des Actes 
des Martyrs de l'Egypte, Henri Hyvernat, 609 ; Flingers- 
Petri@on Wkploration in Egy pt, 630 ° 

Arctic Expedition, Lieutenant Peary’s project@l Botanical, 
231 

Argyll (the Duke of, F. RwS.), the Grgen Sandpiper,9274 

Arloing (Dr. S.), Les Wirus, 27 . r 

Arloing (2raf), Alleged Danger of Consuming Milk and Meat 
of Tuberculous Animals, 39 

Armstrong (Prof. J. ¥., F.RyS.): the Function of Chlorine in 
elcid Chlorides, 71; Bigpond of Betan&phthol, 
Action of Nitric Acid onfNaphthol Derivatives, Foymation 

of Nitro-keto Compounds, New Method of preparing Nitro- 

derivatives, Use of Nitrogen Dioxide as a Nitratif® Agent, 
190; Chemical Changes occurring in Planté Cell, 237; the’ 

Formation of Salts, #Contribution to the Theory of Electro- 

lysis, and of Nature of Chemical Change in Case of Non- 

electrolytes, 287 

Arsenic for the Preparation of Plants, Danger of using, 232 

Art, Gallery of British, at South Kensington and the Science 
Mgiseum, 37, 255, 388 -« 

Art, Physical Science for Artists, Prof. J. Norman 
F.R.S., 175, 227 

Art, the Existing Schools of Science and, Oliver S. Dawson, 


Lockyer, 


Artichokes, Jerusalem, at Different Periods of Growth, Varia- 
tion of Composition of, G. Lechartier, 608 
Ascidians, the Classification of, Pypf. W. A. Herdman, 130 
Ashmolean Sogjety, 11 s 
Asia, Prof. Vambery oh British Civilization in, 88 
Asiatic Wild Sheep, Specimens of, at the Britis? Museym, 40 
Assam and Burmah, Botanical Survey in, Dr. Hing, 549 
Assam, Mr. W. L. Sclater’s projected Collecting M€pedition to 
Upper, 598 ‘ 
Assmann (Dr. R.), the Aspiration Psythrometer and its Use in 
Balloons, 512 : 
Asteroids, New, 164, 438, 453, 504, 530, 578, 631 
Astronomy: Prof. [. Norman Lockyer, F.R.S., on Some 
Points in the Early History of Astronomy, 8, 57, 107, 199 ; 
Apparent Flattening of the Wault of'the Heavens, Prof. 
Reimann, 67; Astrogomical Column, 69, 89, 115, 138, 164, 
2099 234 752: #83, 305, 327, 355, 391, 438, 453, 478, 504, 
530, 551, 577, 601,°631 ; th Photography of Faint 
Nebula, 69 ; Mca in Latitude, Prof. Van de Sande 
Bkhuyzen, 69; Re-dcovery of Wolf's Comet (1884 IIL), 
69; Annual Report of the Paris Observatory, 70; a Comet 
observed from Sunrise to Noon, Captain William Ellacott, 
82; Annual Visitation of the Royal Observatory, Greenwich, 
87, 129; the Constant of Aberration, 90; the Meridian Pho- 
tameter, 115; Report of Harvard College Observatory, 115 ; 
the Solar Parallax and its related Constants, Prof. G Hark- 
ness, @15 ; Observation of Passage of Mercury acigss Sun’s 
Di-k, May 9, 1891, D. Eginitis, J19; Determination of 
Solar Constant, R. Savelief, 1193 Lath Currents, the 
Electric Railway and the Royal Observatory, William Ellis, 
127; the Spectræof Double Stars, Prof. E. C. Pickering, 
138; the Perseid Radiant, 338 ; Newly- discovered Markings e 
on Saturn, A. Stanley Williams, 164; Partial Solf Eclipse 
of June 6, 1890, M. Perrotin, 168; Brooks’s Comet, 1890 
IL, G. Rayet gnd L. Picart, 9168; Prof. Pritchard’s 
Report on Oxf8rd University Observatory, 184; Obsew 
vations of Wolfs @Periodic Cgmet, 192, 478: Death 
of Norman Pogson, 205 ; Fomnation in Berftn of a Union of 
Friends o$ Astrogomy and Çosmical Physics, 206, 507; the 
Gepture Theory of Comets, 209;®Wolf’s Periodic Comet (4 
1891), 209; the Condition of Sp&ice, Sydney Luptgn, 210 ; 
the Draper Catalogue, Prof. Edward C. Pickering, 223 ; the ~ 
Smithsonian Astro-Plysical Obgervatory, 254; the Stellar 


Glyster x Persei, 259 œ Lamar fne ality of Long Period 
owingsto Actiongf us, F. Tisse\and, 263; a Cause of 
Lunar Libratien, $. $. Panl, %83 ; Dpubfe-Star Observations, 
S. We®Burnham, 283; Observationswf the Zodiacal Counter 
Glow, Ẹ. E. Barnard, 283 ; Observatorwof Yale University, 
Pr. Elkin, 283 ;ethe Great Comey of 1882, Sereno E. Bishop, 
293; the Solar Corona, Dr. J. MaSchaeberle, 300 ; Prof, 
J. Norman Lockytr, F.R S., 300 : “Apparent Total Disap- 
pearance of Jupiter’s Satellites, C. Flammarien, 3119; Popular 
Astronomy, dy Sir George B. Airy, F.R.S., 319 ; Appoint- 
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ments to Western Sniverstty of Pennsylvania and @\ieckheny 
Observatory, 32@; Prize ofered *by iirstlich Jablonowsky 
Gesellschaft, 325 ; Researches on the Mean Density of the 
Earth, Peof. A. Cornu, 327; Parallax of P Ursee Majoris, 
327; Lessons in Astronomy, C. A. Young, 342; a Mag- 





ni&cent Meteor, Donald Caméron, 343; the Sgectram of f° 


Lyre, Prof, E. C. Pickering, 355; the Polarization Theory 
of the Solar Corona, Prof. Frank H., Bigelow,.355 ; Observa- 
tions of the Motion of Sirius, Prof, Vogel, 355 ; Return of 
Encke’s @met, 3555 Per®odic Variatqns of Latitudes of Solar 
Prominefees, A. Kiccd, 360 ; Bright Streaks on the Moon, 
the AstrononfereRoyal for Scotland, 360; Regson’s ®bserva- 
tions at the Madras Observatory, 388 ; Prof. Lodge’s Pioneers 
of Science, 415 ; the Proposed Observ@#omy on Mont Blanc, 
416; Stars having Peculiar Spectra, Prof. E. C. Pickering, 
438 ; Photography of Solar Profinences, M. Deslandres, 
438; Epcke’s Comet (c 1891), Dr. Backlund, 438; a New Aste- 
roid, 4383 Jupiter and his Markings, W. F. Denning, 439 ; 
Solar Observations, Prof. Tacchini, 453,; Connegtion between 
Terrestrial Magnetism and Radiant Sunlight, Prof. Frank H. 
Bigelow, 453 ; Two New Asteroids, 453; Prof. Newton on the 
Action of Jupiter on Comets, 453 ; Solar Observations, Prof, 
Tacchini, 453; W. E. Wilson on the Absorption of Heat in 
the Solar Atmosphere, 453 ; Dr. Copeland on Bright Streaks 
in the M®on, 454 ; Telescopic Work for Starlight Evenitfys, 
W. F. Denning, 467 ; the Linear Arrangement of Stars, 478 ; 
Influence that Aberration of Light may exercise on Spectro- 
scopic Observations of Solar Prominences, M. Fizeau, 488 ; 
Distribution of Solar Phenomena during first half of 1891, 
P. Tacchini, 488 ; Messrs, Philip and Son’s New Orrery, 501; 
Lightning Spectra, W. E. Wood, 504; Photographic Magni- 
tudes of Stars, Dr. Scheint, 526; Influence of Aberration 
upon Observations of Solar Prominerses, Me Fizeau, 530; 
Physical Appgarance of Periodic Comets, E. E. Barnard, 
551; Tdiscqvery of Tempel-Swift’s Comet, 55»; the Sun’s 
Motion in Space, A. M. Clerke, 572 ; Measurements of Lunar 
Radiant Heat, 577; Two New Variable Stars, Rev. T. E. 
Espin, 578 ; a New Comet, 578 ; the Story of the Heavens, 
Sir Robert Stawell Ball, F.R.S., 589; Distribution of Lunar 
Heat, Frank H. Very’s, 601; an Astronomer’s Work in a 
` Modern Observatory, Dr. David Gill, F.R.S., 603 ; Tempel- 
Swift’s Periodic Comet, G. Bigourdan, 608 ; Personal Equa- 
tion in Transit Observations, P. Stroovant, 608 ; the Zodiacal 
Light and Muror®, M. A. Vteder, 631 ; Comet e 1891, 631; 
Double Stars, 631 ; Jupiter’s First Satellite, 631 
Athens, Earthquake at, 49 aoe? 
Atkins (Tommy, Sen.), W= Mg, 493° 
Atkinson (Rev. J. C.), Forty Years in » Moorland Parish, 122 
Atkinson (R. W.), Meeting of the Britis Association at Cardiff, 
204 
Atlantic, Pilot Chart of North, for July, 281; for September 
1891, 50lg 
Atomic Weight Determination, Stas’s Work in, 134 
Attachésgfngineer, to Austrian Embassies, proposed, 575 
Auerbach (Prof), the Measuremen? of Hardness in Trangparent 
Bodies, €82 
Aurora seen at Ambleside Mr. Tuckwell, 475 
Aurora Borealis, a Rage Phenomerion, 494, 519, 541; W. 
Duppa-Crotch, 614; Prof. W. N. Hartley, F.R.S., 614 
Aurora, Zodjacal Light as related to, O. T. @aerman, 310 
sturore, the Heights of, T. W. Baekhouse, 541 e 
Aurorze, Zodiacal Light and, M. A. Veeder, 631 
Ausdehnungslehre, Quaternions and the, Prof. J. Willard 
Gibbs, 79; Prof. P. G. @ait, 105 ¢ 
Artstralia: Australasian Association for the Advancement of 
Science, 40, 450, 574; Exploration $f Central Australia, 
Alexander McPifge, 67 ; Meteowological Service of Australasia, 
88; Nest and Eggs of the Catbirdy A. J. North, 207?Luminous 
Insects in the Australian Bash, Henw Deane, 233; Earte- 
quake Shocks in Italy and Australia, R. L. J. EPilery, F.R.S., 
272; the Australian Marswpial Mole, Wotoryctes typhlops, 
Dr. P. L. Sclater, F.R.8., 449; Extraordinary Rainfall 
(t&90) in, Charles Todd, 581; Skye Growing in, Prinoiphi 
‘Thomson, gor ` . 
Ayrton (Prof. W. E., F.RS.): Ouafirant eindes 166 : 
Alternate Current and Potential Difference’, Analogfes in 
Methods oft Measgving Power, 237; Construction af Nog- 
inductive Resistances, 261 e H 
Azoimige,, New Method, of Preparing, Drs, Néelting and 
Grandmougin, 600 * . ‘ 
Azores, Ramhqualt in the, 475 
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B.Sc. Exam., Lond. Univ. 1892, Edward J. Burrell, 565 
Backhouse (T. W.), the Heights of Auroras, 541 
Backlund fPr.), Encke’s Comet, ¢ 1891, 438 
Bacteriology: Les Virus, par Dr. S. Arloing, 27; Bacterio- 
logical and Chemical Examination of Potable Waters, A. 
E. S. C. Newmar, 74; the British Institute of Prewéntive 
Medicine, 86 ; Leprosy Bacillus cultivated in Serum, by Drs. 
Rake and ®Buckmaster and Surgeon-Major Thomson, 161 ; 
Bacteria and their Products, Sims Woodhead, M.D., 246; 
Congress of Hygiene on Bacteriology, 419 ; Mantel Pratique 
d'Analyse Bactériologique des Eaux, Dr. Miquel, Prof. 
Percy F. Frankland, F. R.S.$ 513 
Bailey (G. H.), University of Laitdon, 105 
Baines (A.’C.), Soaring of Birds, 520 - e 
Baker (J. G., F.R.S.): Hand-book of the Ferns of Kaffraria, T. 
R. Sim, 75; European Botany, Vol. L., K. Richter, 100 
Bakhuyegp (Brof. Van de Sande), on Variations in Latitude, 69 
Ball (Sir R. Stawell, F.R.S.): on the Cagse of an Ice Age, 
480; th@Story of the Heavens, 589 » 
Ball (V., F.R.S.): Cetaceans in African Lakes, 198; the 
Koh-i-Nur, a Reply, 592 ~ ® e 
Balloons, the Aspiration Psychrometer and its Ọse in Balloons, 
Dr. R. Assmann, 512 
Baltimore Fishing School, the, 549 . 
Bang (Dr.), Tuberculosis, 395 ° 
Bangor University College, Electricity in the Physical Depart- 
ment, 18 
Barber (Mr. C. A ), appointed Supefintendent of Agricultural ® 
Department of the Leeward Islands, 257 
Barclay {(Dr.), Death of, 435 : 
Barlow (Dr.), Tuberculosis in Children, 397 
Barnard (E. E.): Observations of the Zodiacal Counter Glow, 
283; Physical Appearance of Periodic Comets, 551 
Barnes (Lieutenant H. E.),.Birds Nesting in Western India, 42 
Barometer, the Aneroid®@ and Leibnitz, 40 
Barometéyat Ben Nevis Observatory in Relation to Wind, Dr. 
Buchan, 167° 
Barometric Depression, Erratic Track of a, Rev. W. Clement 
Ley, 150 e 
Barometric Observations, Prof. Hellmann on, 66 e 
Barrington (Sir Vincent) and Surgeon-General Sostock, the 
Hospital and Ambulance Organization of the Metropolitan 
Asylums B8ard for the Removal and Isolation of Infectious 
Distases, 486 o % 8 
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Field Naturalists’ Club of Victoria, Excursion to Kent Islands, ‘ ae 


° e 

Ethers, the Rate of Formationeof Compound, N? Menschutkin, 
312 e . *s 

Ethnolwgy: of Sumatra, 68 ; Races and Peoples, Lectures on 
the Science of Ethnography, Dr. Daniel Ge Brinton, 124,; 
American Ethnological ®xpeditionto Labrador, 185 ; Manners 
and Customs of Shah St W. R. Hillier, 137% the 
Amerrique Indians*of Nigar JeeCrawfordp 502; the 
Aborigines of the Malay Penir&ula,e000 å 

Ethyl Oxide, an Attempt to determine the Ydiabati® Relations 
of, Prof. W. Ramsay, F.R.S., and E P, ermane 22 
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Eucalypts, the Classificatien of, 41 141 © . 3 s 
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Finkelnburg (Dr.), on the Influence of Soil on Consumption, 
370 : 

Fire-Prevention : the Society of Arts Fothergill Gold Magal for, 
135 ; 1000 Lire Gold Medal offered by Bologna Academy for 
Memoir on best Means of, 303 

Firs and Pines of Japan, eDr. Maxwell T. Masters, F.R.S., 339 

Fischer (M.), Development of Liver of Nudibranchiates, 144 

Fish : some Remarkable Catches of, 19 ; the Destructjon of, by 

» Frost, F. F. Payne, 31; Fossil Fish of the Scandinavian 
Chalk, 117 ; Faune des Vertébrés de la Suisse, Victor Fatio, 


we Dr. Albert Gtinther, F.R.S., 269; J. T. Cifiningham on the 


Reproduction of the Pilchard, 484; J. T. Cunningham on the 
Rate and Growth of Age of Sexual Maturity in Fish, 482; 
Prof. Howes on the Classificatioa of Fishes by their Repro- 
ductive Organs,%83 ; Prof. Howes on the Gills of Fishes, 
483; United States Fish Commission Reports, 562; Oyster 
Fisheries, Mr. Fryer, 233 ; Fish caught in the Cruise of the 
Fingal, 1890, off Wast Coast of Ireland, E. W. èL. eltolt, 
282; Calderwood op Sea Fisheries, 481; the Baltimore 
Fishing School and {ish Fisheries, 549 bad 

Fisher (Prof. W. R.), Forestry in North America, 60 

Fizeau (M.) “influence that Alferration of Light may Exercise 
on Spectroscopic Observations of Solar Prominences, 488 ; 
Influence of Aberration upon Observations of Solar Pro- 
minences, 530 e è 

Flame, Optical Proof of Existéhce of Suspended Matter in, 
Prof. Stokes, F.R.S., 263 

Flammarion (C.), Apparent Total Disappearance of Jupiter’s 
Satellites, 311 : 

Flesh, Organic Bases in the Juice of, G. S. Johnson, 117 

Fletcher (Thomas), Rain Gauges, 371 

Flight, Experimental Researches.on Mechanical, Prof. S. P., 
Langley, 277 . 

Flora, Alpine, T. D. A. Cockerell, 6 ; J. Innes Rogers, 6 

Flora of European Russia, Gee-botanicgl Notes on, D. I. 
Litvinoff, 359 

Flora of the Malayan Peninsula, Materials for a, Geo.®°King, 
F.R.S., 492 

Florida, Rain Making in, in the Fifties, 521 

Flower (Prof. W. H., F.R.S.): an “International Soeiety,” 7 ; 
and Richard Lydekker, Mammals Living and Extinct, Prof. 
elas Lankester, F.R.S., 121; Oxford University Museum, 

19 e 

Flowers, our Couptry’s, W. J. Gordon, 247 < 

Fluorine, A€tion of, on Phosphorus Trifluoride, M. Moissan, 
186, 333, 622; A. E. Tutton, 333 g 

Fluorine, Further Researches upon the Element, A. E. Tutton, 
Ge2 


© Foerster (Dr.), Volatile Carbonyl Compounds of Platinum, 530 


Fog, a Method of Counting Water-Particles ineJohn Aitken, 
e 


119 e° ê 

Folk-lo®& Congress, International, the, 527 

Folk-lore of the Hungarian Gypsies, Dr. H. von Wlislocki, 630 

Folk-lore, the Melanesians, Studies in their Anthropology and, 
Dr. R. H. Codrington, 613 

F&od, Cop@poda as an Article of, Peof. W. A. Herdman, 273 

Food Physiplogy, William Dham, 540 . 

Forbes (Prof. G.) on Electric Motors, 510 

Force and Determinism: Evan McLennan, 198; Prof. Oliver 

ej. Lodge, F.R.S., €98, 272; Prof. C. Lloyd Morgan, 248, 
319; Edward T, Dixon, 249,819; Rev. T. Travers SheMiock, 
320; D. Wetterhan, 320 

Force and Motion, the Laws of, John Harris, 443 

Forestry in India, 


6 . 
e Forestry Mm North Pnerica, Prof. W. R. Fisher, 60 S 


Forestry, the Teaching of, William Schlich, Sir D. Brandis,” 
F.R. 5., 265 e R i 

Forestry, on Government Timbé@ Tests, B. E. Fermor, 471 

ts afd Air-Temgerature, 08 ` 

Forty Years in a Moorland Parish, Rev. J. C. Atkinson, 122 

Fossil Fish of the Scandinavian Chalk, 117 

Fossil Insects of North A@nerica, with Notes on some European 
Species, Samuel H. Scudder, R.eLydekker, 1 

Fossils, Protopirata centrodon, H. Trautschold, 359 e 

Foster (Prof. G. Carey, F.R.S.), the Propose@ Albert Univer- 

sity, 3223 
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Fok (Dr. LWY Rafty of Colour-Blindfless in Savage Races, 
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17; Fyench Accent, Dr. Pringsheinf, 675. French Meteoro- 
logical Sotiety, “112; eee Natural- History Stations in 
France, 135; French Academy’s 20,000 franc Prize voted to 
Elisée Reclus, 161; the Propored Law on Universities, 185 ; 
French Association for the Advancement of Science, 280, 
499, 598; Lighting tn France, the Increase in the Consump- 
tion of *Gasf Electricity, and Petroleum, during the Last 
Decade, 282; the Protection of Préhistoric Mongments in, 
232; the Destruction of Small Birds in, 390 : 
Frank (Dr. 9.), a Case of Periodical Skjn-shedding, 477 
Frankfort, Acclimatization® of Japanese Lacquer-tree gt, Prof. 
Rein, 59 : e 
Frankfort International Electrical Exhibition, 494, 521, 5423 
some Notes on the, 61 
Frankland (Percy Prd ay): proposed Fellow of the Royal 


Society, 15 ; Manuel Pratique d’Analyse Bactériologique des ~ 
e 


e _ Eaux, Dr. Miquel, 513 

Fream (Dr. W.), Technical Education in Agriculeure, 13¢ 

Freeman (Dr. J. P. Williams), Importance of more actively 
enforcing Ventilation, 487 

French (C.), the Insectivorous Birds of Victoria, 162 

Frend (Rev. Hilderic), Identification of Templeton’s British 
Earthworms, 273 

Froggatt (Mr.), a New South Wales Beetle (fam, Curculionide) 
as an Example of Protective Coloration, 576 

Frost Phenomenon, Unusual, A. H. White, 519 

Fryer (Mr.), Oyster Disease and its Remedies, 233 

Biirstlich Jablonowsky Gesellschaft, 325; Astronomical Prize 
offered by, 325 

Fusing and Boiling Points of Compounds, Dr. Gustavus Hin- 
richs, 174 


e 

Galton (Sir Dovglas, F.R.S.), Address at the Congress of 
Hygiene, 362 e 

Galton (Francis, F.R.S.): Method of Indexing #inger-fiarks, 
141; Finger-prints as a Means of Identificatien, 187 ; 
Meteorological Phenomenon, 294 

Gardiner (Walter, F.R.S.), Water takew up by Plants, Pheno- . 

` mena associated with the Absorption and Flow of, 188 

Garnier (Jules), Transport of Metallic Iron and Nickel by Car- 
bon Monoxide, 336 

Garson (Dr.), on Human Remains found in Yorkshire, 511 

Gas Jets under Pressure, Combustion of, R. ‘oad, 189 

Gas Mixtures, the Slow Combustion of Explosive, Krause ‘and 
Meyey, 354 » 

Gases in various Geologicale Phenomena, Probable Rôle of, M. 


e Daubrée, 360 


Gases, on Double Linesin the Spectra of, Dr. Johnstone 
Stoney, F.R.S., 454 

Gases, the Foundation of the Kinetic Theory of, V., Prof. 
Chrystal, 310 

Gases, Liquids and, Prof. W. Ramsay, F.R.S., 274 ° 

Gautièr (Henry), Action of Nitric Acid upon Iron, 216 

Geikie (Sir Archibald, F. R.S.) on the Discovery of them@lene/- 
lus Zon@in the North-West Highlands of Scotland, 4q8 on 
the Recent Work of the Geological Survey in the Afchaean 
Gneiss of the North-West Highlands of Scotland, 480 

Geitel (Herr), the Observation of Atmosph@ric Electricity, 281 

Geitel and Elster’s (Herren) Electric Observations on Sonn- 
blick, 452 e 

Gem Tifef, Capture at Vienna of a supposed, 598 . œ 

Genoa, projected International Botanical Congress at, 598 

Geo-botanical Notes on Flora of Eygopean Russia, D. I. 
Litvinoff, 359 , PE 

Geography : Geographica} Society, see Royal; Major Claude M. 
Macdonald on the Benué and the Kibbé, 46 the Miranzai 
Expedition, 65 ; Alexander M€Phee on thé Exploration of 
Cengral Australia, 67 ; Physical Gapgraphy aad Geology of 
North Syria, Pref. Edwafd Hull, F. R.S., 99 ; Mr. J. Graham- 
Kerr’s Pilcomayo Expedition, 135; Major Hobdaf's Ex- 

* plorations on the Upper [rrawaddy,9f37 ; Across East African 
Glaciers, an Account of the Firs Ascent of Kilimanjaro, 
Dr. Mans Meyer, 449; emplated, Geographical Society 
at Liverpool, 1615 sicgl Geography of the Clyde Sea 
Area, We. H. R. Mil, 167; Dr. John Murray, 232; the 
Karwendel Alp® A. Rothpletz, 221; the History of Com- 
merce in® England, He de B. Gibbins 2%; the Northern 
Limits of the Black-Earth Stepp Region of East Russia, 
Korzchinsky, 326 ; Record of a Journéy in Northern*Covea, 

* Mr. Campbefl, 233; theeBusiness of Travel, W, Fraser Rae, 

2S s e 


. 2 » 
e : b 


. 2 = P " 
+ e I ae ; J 
° . 2e n ° * e 6 
e o.. 
Supplement to Nature, s ° rr 
oVYoember 26, ES j ] - Ii ned e ee ê XV fi A 





° 
247; the Yoruba Coyntry, West Africa, Alvan Millson, 209 ; 
a Journey in Guzalfind, South-East Africa, DenjsDeyle, 209 ; 
Prodis that Asia and Ameri@whavg been Recently Connected, 
Emile Blanchard, 335 ; the International Geozraphical Cop- 
gress, at Berne, 355; Prince of Monaco’s New Yacht for 
Study of, the Sea, 359; the Field, of Geography, E. G. 
è Ravenstein, 423; Exploration of Greenland, 436; the 
Nunivak @slanders, Ivan Petroff, 477; MrsFrefich Sheldon 
on Ea% Africa, 508; Dr. Robert Felkin on Acclimatization, 
508; Colonel Holdich on the Application ofẹ Indian Geo- 
graphical Survey Methods to frica, 508 ; Å. T. Crook 
on @ur Ordnahce Survey, 508; J. Scott Keltie on Geo- 
graphica® Education, 509; Russian Geographigal Society’s 
Medal Awards, 598 ; Mr. Joseph Thomson’s Explorations in 
South Africa, 598; Prof. Russell’sgEyeursion to Alaska, 629 
Geology: the Crystalline Rocks of the Lizard Districts Prof. 
T, G. Bonnef, F.R.S., and General C. A. McMahon, 22 ; 
Geol@gical Society, 22, 94, 143, 191, 240; Aids in Practical 
G€ology, Prof. Grenville A. J. Cole, Prof. A. H. Green, 
F.R.S., 25; an Introduction to the Study of Petrology, Dr. 
Frederick H. Hatch, Prof. A. W. Green, F.R,S., 25; the 
Tin Resources of Tenasserim, 40; Notice of Mathurin 
Roussault, 68; the Eocene and Oligocene Beds of the Baris 
Basin, 88; Rhetic Section at Pylle Hill, Bristol, E. Wilson, 
94; a Microscopic Study of the Inferior Oolite of the 
Cotæswold Hills, Edward Wethered, 95; Geolegy and 
Physical Geography of North Syria, Prof. Edward Hull, 
F.R.S., 99; Geologie, Principes, H, Hermite, r02; Geo- 
logical Survey of Canada, 114; Relative Age of Quaternfy 
Stratum of Mont Dol, M. Sirodot, 119; Lower Jaws of 
Procoptodon, R. Lydekker, 143; Recently Exposed Sections 
in Glacial Deposits at Hendon, H. Hicks, F.R.S., 143; 
Diffusion of Three Distinct Forms of Titanium Oxide in 
Cretaceous Strata of ‘Northern France, dr. B. Roozeboom, 
1443; Geologists’ Association, a Record of Excursions made 
sea oak a and 1890, edited by Thomas Vincent Holmes 
and ©. “Davies Sherborn, 149; Parka decipiens, 165; 
Geology of the Country around Liverpool, G. H. Morton, 
Prof. W. Boyd Dawkins, F.R.S., 172 ; a Geological Excursion 
in America, S, F® Emmons, 182; the International Geo- 
logical Excursion in America, 629 ; Captain Dutton and Geo- 
logy in America, 183; Post-glacial History of Hudson River 
Valley, F. J. H. Merrill, 189 ; Post-Tertiary Marine Deposits 
on Southport of England, Alfred Bell, 191; the Glacial 
Epocte Recs at Kelley Island, Ohio, 207; Traces of an 
Inter-glacial Period in Middle Russia, N. Krischtafovitch, 
232; Wells in West Suffolk Boulder-Cfay, Rew. Edwin Hill, 
240 ; Inverness Eafthquakes of 1890, C. Davison, 240; the 
Eocene Formation of Algeria, MM. Pomel and Ficheur, 264°; 
Geological Map of Monte Somma and Vesuvius, H. J. 
Johnston-Lavis, 271; the Fossil Echinoidea of Malta, and 
their Evidence on the Correlation of the Maltese Rocks, 
J. W. Gregory, 311; Hand-book of the London Geological 
Field Class, 317; Probable ôe of Gases in variqus Geo- 
Iggjcal Phenomena, M. Daubrée, 360 ; Death of Prof. Martin 
Runcan, F.R.S., 387; Pletstocene Fluvial Planes of Western 
Pumnsylvania, Frank Leverett, 463 ; on the RefAtions of the 
Chemung and Cagskill on the Eastern Side of the Appalachian 
Basin, Prof. J. «J. Stevenson, 471; a Preliminary Report of 
Observations at the Deep Well, Wheeling, W.Va., William 
Halpck, 472 ; Prof. Boyd Dawkins, F.R.S., on the Chan- 
nel, Tunnel Boring and the Discovery of Coal, 469; W. 
Topley, F.R.S., on the Origin of Petroleum, 479; Sir 
Archibald Geikie, F.R.S., on the Discovery of the Olenellus 
Zone in the North-West Highlands of Scotland, 479; Sir 
"Archibald Geikie, F.R.S., on the Recent Work of the Geo-e 
logical Survey in the Archæans Gneiss of the North-West 
Highlands gf Scotland, e80; Sir R. S. Ball on the Cause 
of an Ice Age, 480; Rev. Dr. Crosskey onthe Distribution 
of Erratics in Engfand and Vales, 480; Prof*eWright 
ore the Ice Age in North America, 480; Report on the 
Elbolton Cave near Sleipton, 480; Or. Hioks on the Silurjan 
and Devonian Roc&s of Pensbrokeshire, 480; Palzeonto- 
logical Papers, 481 ; the I ational Geological Qpfgress— 
Washington Meefing, 594; Nof. ehoseph LeeConte, 504 ? 
Prof. T. C. Chathberlin, Prof. ® McK. Hughes, and Mr. 
McGee on Classification of the Glacial Depos@s, 504; Mg. 
Gilbert on the Correlation of Geological Forgiations, 505 ; 
Prof. E. W. Hilgard en the Impértanke of the Abundance or 
e Scarcity of Speoigs in the Correlation of Strata, 506 ; Major 
J. W. Powell on Map-célouring® and Cgrtography, 566 ; 


Antiquity of the Last Glacial Period, N. S. Shaler, 529 ; 
Geological Formations exposed in Bridgwater Railway 
Cuttings through Polden Hills, J. F. M. Clarke, 530: 
theelce Age in North America, G. F. Wright, Prof. 
T. G. Bonney, F.R.S., 537; South Italian Volcanoes, 
Dr. Johnston-Lavis, 539; the Rapakiwi, J. J. Sederholm. + 
548; Geology of the Maltese Isl@nds, J. II. Cooke, 5505 
Geological Society of America, 601 ; Obituary® Notice of 
Prof. é\lexander Winchell, 60%; Sur l’Existence du Dini 
therium en Roumanie, Prof. Gregoire Stefanescu, 602 ; 
Systematic Ist of frederick E. Edwards Collection of 
British Oligocene and Eocene Mollusca in the Brie, 
Museum (Natural Histery), Richard Bullen Newton, 610; ® 
Memorials of John Gunn, being some Account of the 
Cromer Forest Bed and fs Fossil Mammalia, 612 
Geometry of Conics, Dr. Taylor’s Elementary, 517 
Geometry of Position, R. H. Graham, Alex. Larmor, 195 
Gerard (Rev. John, S. J.), Science or Romance, Prof. R, Melduh, 
RG, 44I e ° 
German Naval Observatory, [lamlyyg, Catalogue of the 
Library of, 318 
German Ornithological Society, Annual Meeting, 39 i 
German Socieby for the Encouragement of Indus@y, Prizes, 60 
Germany, the Heavy November Rains and Floods in, Prot. 
Hellmann, 206 
Gernez (D.), Application of Measure “of Rotatory Power to 
Detefnination of Compounds of Aqueous Solutions of 
Mannite with Acid Molybdates of Soda and Ammonium, 
192 
Ghizeh Museum, Mummies, Papyri, &c., at, 66 
Gibbins (H. de B.), the History of Commerce in England, 222 
Gibbs (Prof. J. Willard), Quaternions and the Ausdehnunys- 
lehre, 79 . 
Gibert (Dr.), on Diphtheria, 369 
Giglioli (Dr. Italo), Rain-Making, 590 
Gilbert (Mr.), Cowelation of Geological Formations, 505 
Gilchrist (Percy G.), Proposed Fellow of the Royal Society, 15 
Gill tC. Haughton), on Diatoms, 23 
Gill (Dr. David, F,R.S.), an Astronomer’s Work in a Modern 
Observatory, 603 
Giraffehnd its Allies, 524 
Girls, the Technical Education of, 185 
Glacial Epoch, Relics at Kelley Island, Ohio, 207 
Glafial Beriod, Antiquity of the Last, N, S. Shaler, 529 
Glacial Pleistocene Deposits, Classificatgon eof thg, Prof. T. C. ` 
@hamberlin, 504; Prof. T. McK. Hughes, 504; Mr. MeGiee, 
504 
Glaciers discovered in Caucasus, New, 452 
Glaciers, Snow-slips of the Kazbek, Dr. Woeikof, 600 ° A i 
Glaciers, the Variation of Alpine, 389 . 
Gladstone Dr. J. H., F.R.S.), Molecular Refraction and 
Dispersion of Various Subssances in Solutio 215 
Glazebrook (R. T., F.R.S.), on tif Resistance of some Mercury eg 
Standards, 94 
Gmnelinite from Nova Scotia, L.°V. Pirsson, 310 ° 
Goff (W.), Sun’s Radiation of Heat, 468 FS 
Goldsmiths’ Company’s New (ross Technical and Recrealive 
Institute, Opening of, 280 * ° 
Golf, some Points in the Physics of, Prof, P. G. Tait, 497 
Goodale (Prof. Geo. L.), some of the Possibilities of Economie 
Gotany, 469, 530 . ai 
Gordon (W. J.), our Countrys Flowers, 247 
Goss (H.), Scoria dealbata, 488 
Gottingen, Royal ‘Academy of Scignces, 66, 120, 264, 560 ‘ 
Getch (Dr. Francis), appointed Profesgor of Physiology at ® 
Unjgrersity College, Liverpool, 257 . 
Goundry (J. W.), oaa Instrament for giving Enharmonic In- 
tervals in all Keys, 19 
Graff (Dr. Ludwig von), Dæ Organisation dere Turbgllani? 
Accela, Prof. E. Ray Lankester, F.ReS., 465 a 7 
Graham (R. H.), Geometry.of Position, Alex. Larmor, 195 , 
Graham-Kerr’s (Mr. J.), PilcomayogExpedition, 135 
Gramont (A. de), Artificial Production of Datolite, 288 
Grandmougin (Dr.), Mew Method of Preparing Azoimide, 608 
Grapes, Oragges, &c., the Cultivation of, in Greece and 
Australia, Bo ere 
Graphical, Statics, by Luigi Cremona, translateg *hy Prof ° 
Thomas HudsongBeare, 221 e e e e 
Gratz] (Lieutenant), the Mareograph in ePol? and Tri&te 
Harbours, 600 . ° 9 
Gravitation® Constant, and Mean Density of Kanth, Deter- 
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F.R.S., 185 
Gravitation Systems, Absolute and, Frederick SJate, 445 
Gravivolumeter, the, F. R. Japp, F.R.S., 72 z 
Gray (Prof. A.), Maxwell’s Electro-magnetic Theories, 296 
e Graz, Study of Remarkable Series of Hailstorms at, Prof. 
Prohaska, 233 ° 
Greece, Momntain-Climbing in, Dr. Philipson, 599 
Greek, the Study of, at Cambyjdge, 628 š 
Greely (Lieutenant A. W.), the Geography of the Air, 388 
Green (Prof. A. H., F.R.S.): Aids in Practical Geology, by 
Prof. Grenvill® A. J. Cole, 25; an Introĝuction lo the 
e * Study of Petrology, by Dr. Frederigk H. Hatch, 25 
Green Ray, the, C. Mostyn, 352 
Green Sandpiper, the, Duke of Arg¥@l, F.R.S., 274 
Greenhill (Prof. A.®G., F.R.S.): Differential and Integral 
Calculus, 170; Solutions of Examples in Elementary Hydro- 
statics, W. H. Besant, F. R.S.; 341 
e Greenland: the Origin qf the Flora of, Clement Reid, 28; 
Exploration of, 436; the Heilprin Expedition, the Accident 
to, and Position of Li@utenant Peary, 475 ° 
Greenwich : as Prime Meridian, Arguments against Adoption of, 
M. Tondini, a9 ; Earth Currer{s, the Electric Railway, and 
the Royal Observatory, William Ellis, 127;° the Annual 
Visitation of the Royal Observatory, 129 
Gregory (J. W.), the Fossil Echinoidea of Malta andgtheir 
Evidence on the Correlation of Maltese Rocks, 311 e 
Gréhant (M.), Muscular Strength diminished by Alcohol, 135 
Grenfell (Mr.): Tintullus, a Free-swimming Infusorian in Royal 
Bdtanic Gardens, 142; on the Structure of Diatoms, 481 
Guignard (Léon), Morphological Nature of Principle of Fecun- 
dation, 168 
-Guillaume (Ch. Ed,), Alum Solution, 540 ; 
Gulick (Rev. John T.), Physiological Selection and the Different 
_ _ Meanings given to the Term Infertility, 29 : 
Gunn (Jobn), Memorials of, being seme Accoynt of the Cromer 
Forest Bed and its Fossil Mammalia, 612 
Günther (Dr. Albert), Faune des Vertébrés de la Suse, 
Victor Fatio, 269 
Guntz (M.): the Sub-chloride of Silver, 120; Action of Light 
on Silver Chloride, 288 e 
® Guyau (J. M.), Education and Heredity, 292 
Guye (P. A.), Determination of Molecular Weights at Critical 
Point, 144 ae 
$ Gypsies, Hungariang Dr, H. von Wlislocki on the Handicrafts 
z. of, 630 : 7 


Hadden (Prof. A. C), Ar? and Ornament in British New 
© Guinea, 188 
Hail in Process of Formation, Observation of, Prof, Mosetti, 113 
Hailstorm yf May@q, B. J. Hopking, 224 3 
e Hailstorms® at Graz, Study af Remarkable Series of, Prof. 
® Prohaska, 233 
Pairs (E.), Linamarinc, a New®Glucoside from Linum usita- 
tissimum, 312 
Hales(Prof. G. H.), Photography of @olar Prominences and 
their Spectra 391 © 
Halides of Potassium, Ch. Blarez, 23 
Hall (J. W ), the Habits of the Kingfisher, 502 
Hallfbugton (Dr. William®Dobinson), Proposed Fellow of the 
Royal Society, 16° e . 
Hallock (William), a Preliminary Report of Observations at the 
Deep Well, Wheeling, W.Va., 472 
#aloid Salts, the Formgtion off 455 e 
TJamilton (Pfof.), on the Milk and Meat of Tuberculous 
Animals, 397 ie ee ; 
Hands (A. J.), Curious Case of Damage by Lightning to Church 
© at Ngedwoad, 239 . e 
À Hankin $E. H.), Immuniey, Natural and Acquired, 421 
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Hankow Varnish, 163 k 

affn (Dr. J.), Studies of Air-Pressure and Temperature on 

Summit of Sonnblick, 112 
Henssen (C. J.), Proposed Internationa! Sfstem of Weights and 
æ Measures, 41 

elargness, the Measurement of, in Transparent Wodies, Prof. 
*te G uerbach, 282 

g ae (Peof. W.), the Solar Parallax and jis Related Con- 
t. sta 15 ° o : 

pHga? (S. aF.) Natgire of Excretory Processes in Maring 


olyzoa, 143 © *, 
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minaijon hy means of Common Balance of, J. H, Poynting, | Harrington (B. 1.), the so-called Amber oP Cedar Lake, 584 


Harrington (Prof, M. W.): Ilow can thé Weapier Service best 
Promote A$ricultůre?, BS ie ™ppointed Chief of Wnited 
States Weather Bureau, 280 s 

Hêårris (Jobn), the Laws of Force and Motion, 443 

Harris (W. H.), Remarkable Instance of Frugality in® Bees 
550 : g 


Harrison (W. Jegome): Elementary Chemistry for Beginners” 


102; Guide to Examinations in Physiography, andgAnswers 
to Questions, 613 
Harting (J.), fhe Fox’s Head for Country, 452 
Hartington (Lord), on Techrfcal Education, 234 é 
Hartley (Prof W. N., F.R.S.): Liquid Prisms, 278; a Rare 
Phenomenon, 614 : s 
Hartog (Prof. Marcus M.) : Are Seedlings of Hemerocallis fuiva 
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Lecithines, Biological Functions of the, Walter Maxwell, 471 

Leduc (Ade New Gravimetric Method of ascertaining Com- 
positiongof Atmosgheric Air, 311 ; a Ne® Copper Hydride, 
and the Preparatigr®? of Pures Nitrogen, 288; D&esities of 
©xygen, Hydrogen, and Nitrogen, 336; the Expansion of 
Phosphorus, 360 é e . Š 

Leeward Islands, Mr, C. A. Batber appointed Superintendent 
of the Agricultural Depariment of, 257 >°’ 

Leffmann (Dre Henry) gnd Williaa Beam, Kxamination %f 
Water for Sanitary and Tefhnicil Purposes, 192 

Lehfeldt (Robt. A.), Instruments in Just, Intonatfn, 519 

Lehmann (Ds. Q), on Micro-Chamical Analysi 76 

Leibnitz and the Anefoid Barometer, 40 bs 

Letdié (E^, Resarch on Separation of Acids from Platinum, 


tt 


31lg Thermo-electric p 


‘Liberia, Projected Natural 


Leidy (Prof. Joseph, M.D.): Death of, 17 ; Obituary Netice of, 
63; Proposed Memorial to, 351 
Lenses, on the Measurement of, Prof, S. P. Thompson, F. R.S., 


453° 
Leon ({Prof.), a Two-legged Cat, 600 


Lepidoptera, South African, Rearrangement by Mr. R. Trimen ` 


of the South,African Museum Col&ction of, 207 

Lepierre (C.), Researches on Thallium, 336 

Leprosy Bacillus cultivated in Sæum by Drs. Rake and Buck- 
master and Surgeon-Major Thomson, 161 

Leprosy, Indiag Report on, 436 

Leste, or Hot Wind of Madeira, Dr. H. Coupland Taylor, 9% 

Levander (F. C.), a Rare Phenomenon, 519 

Leverett (Frank), Pleistogene Fluvial Planes of Western 
Pennsylvania, 463 . 

Lewes, Discovery of Anglo-Saxon SkeletShs near, 575 

Lewes (Prof, Vivian B.), on the Spontaneous Ignition of Coal, 


5 
1 (Rv. W. Clement), Erratic Tragk of a Barometric Depres- e 


siog, 150 ° 
Leyden Jars, Experiments with, Prof. ©. Lodge, F.R.S., 238 
History Expedition by O, F. Cook 

to, 548 ° d 
Library Association, Annual Meeting of, 475 
Light (Captain R.), Voracity of Rats at Aden, 600 
Light Diffused by Sky, Analysis of, A. Crova, 144 
Light-"Vaves, Stronger Absorption by Water of Long than 

Short, Biological Bearings of Fact of, Herr Hufner, 478 
Lighting in France, the Increase in the Consumption of Gas, 

Electricity, and Petroleum during the last Decade, 282 ° 
Lightning to Church at Needwood, Curious Case of Damage by, 

A. J. Hands, 239 
Lightning Conductors, Relative Merits of Different Kinds of 

Points, Dr. Hess, 550 . 
Lightning, a Curious Case of Globular, 327 
Lightning, Damage by, to State Buildings in Prussia, 1877-86, 


OI 
Lihining Spectra, W. E. Wood, 504 
Liquid Prisms, Prof. W. N. Hartley, F.R.S., 273 
Liquids, the Measurement of the Compressibility of, S. Skinner 
e 


94 
Liquids and Gases, Prof. W. Ramsay, F.R.S., 274 
Liguids, Instrument for Optical Comparison of Transparent, 


I, Spndén, 478 : 
Liquids under Mutual Affinity, Chagactgristic Property of 


«Common Surface of Two, III., G. Vander Méhsbrugghe, 240 r 


Liquoscape, Instrument for Optical Comparison of Transparent 
Liquids, M. Sondén, 478 e 

Limb (C.), Electrolysis of Barium Chloride, 216 

Linamarine, a New Glucoside from Linum usitatissimum, &, 
Jorissen®"ind E. Hairs, 312 

Line&r Arrangement of Stay, 478 % 

Linnean Society, 95, 118, 166, #15; Gold Medal warded tg 
Dr, Edouard Bornet, 111 ° 

Linnean Society of New South®Wales, 233 

Lister (J. S.), Abnormal Development of Arms and Chests of 
Fakaofu Islanders pr@umably caused by Constant Pad@ling, 
476 ci o. 

Litvinoff (D. I.), Geo-Botanical Notes on Flora of European 
Russia, 359 

Ljveing (G. D., F.R.S.), Crystallizatton, 156 ` 

Liverpool, Contemplated Ggographical So@ety at, 161 

Liverpool, the Geology of the Country around, G, H. Morton, 
Prof. W. Boyd Dawkins, F.R.S., 172 

Fiverpool, Mr. Francis Gotch appointed Grofessor of Physiologye 
at University College, 257 7 

Livingstone.and the gxplogation of Central Africa, H. iv. 
Johnstone, 492 

Lizard District, Crystalline*Qocks of.the, Prof. 
F.R.S., and General C. A. McMahgn, 22 

Lockhart (J. G.), the Habits of the Moose, .114 


F G. Bonney, 


Early 
Science for Artist 175, 227; the Solar Corona, 300 

Lo ust in India, 18 

Locusts in EBypt, 40 

Lodge (Prof. Oliver J., F.R.S.): 
Name for Resonance, 248; Force and, Deterr{jnism, 198, 
272; Clock ir pointing out oy ofeEarth’s Oxbital 


e Motion in Ether, 238; Experiments wjt Leyden Jar’, 228 ; 


~ 


Opening Address in Section A of the, British AssociatiSn,”* ©, 


A 


* 
Lockyer (Prof. J. Norman, F.K.S.): on some Points inthe fi, ° 
History of Astronomy,®8, 57, 107, 199; Physicae yp, ` 
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382 ;eon whether the Ether behaves as a Viscous Fluid, 454 ; 
on Light in Modifying the Effect of the Gravitational Attrac- 
tion of the Sun, 454 
London Entomological Society, 359 
London Geological Field Class, Hand-book of the, 317 
® + London Mathematical Society, 598 
London, University of: Draft Charter of the, 39; Prof. E. Ray 
Lankest&, F.R.S., 76; Prof. William Ramsay, F.R.S., 78; 
Dr. A. Irving, 79, 104; ¢eB.Sc. Exam., 1892, Edward J. 
Burrell, 565 
Longstaff (Georgg Blundell), Studies in Statisticg, 4 
gerenz (Dr. Richard): Troilite, Meteoritic Crystallized Mono 
e sulphide of Iron, 137; Hygienic Agvantage of Erect as com- 
pared with Slanting Writing, 325 
Lovel (J.), the Alpine Flora, 83 ? 
Lowne (B. Thompson), the Blow-fly, 123 
Lucas (Prof. Edward), Death and Obituary Notice of, 574 
Luminous Clouds, O. Jesse, 229 ð 
e Lunar Heat, Distributionsof, Frank H. Very, 601 -e 
Lunar Libration, a Causegof, S. E. Peal, 283 ë 
Lunar Radiant Heat, Measurements of, 577 ' 
Lunar Rainbows Dr. P. Q. Keeggn, 591 
Lupton (Sydnes, the Conditions of Space, 210 e 
Lydekker (Richard): the Fossil Insects of North America, with 
Notes on some European Species, by Samuel H. Scudder, 1; 
and Prof. W, H, Fidwer, F.R.ṢS., Mammals Living an@ Ex- 
tinct, Prof. E. Ray Lankester, F.R.S., 121 ; Lower Paws of 
Procoptodon, 143; F. Priem on the Evolution of Animals, 


oe 


2 
Lye Spectrum of 8, Prof. E. C. Pickering, 355 


McAlpine (D.), Summary of Tasks undertaken by Depariment 
of Agriculture, Victoria, -529 

Macdonald (Major Claud M.), on the Benué and the Kibbé, 46 

M’Fadyean (Prof.), on the Milkeand Mea of Tuberculous 
Animals, 396 

Macfarlane (Dr. J. M.): Comparison of Minute Structur® of 
Plant Hybrids with Parent Plants, 119; Vegetable and 
Animal Cells, 263 

McGee (Mr.), Classification of the Glacial Pleistocene Deposits, 


504 
. McGowan (G.), Method for Estimation of Nitrates, 118 
McGuire (J. D.), Primitive Man and Stone Hammers, Qo ° 
McIntosh (Prof.}, og Marine Food-Fishes, 360 
McKendrick ($r. John E., F.R.S.)and W. Snodgrass, Note ọn 
the Physiological Action of Carbon Monoxide of Nickel, 70 
McKinley Bill, the Coming Chicago Exhibition and the, 351 
Mackiatosh (Daniel), Death and Obituary Notice of, 302 
» McLennan (Evan); Force and Determinism, 198; Cosmical 
Evolution, a New Theory of the Mechanism of Ne@ure, ge 
Macleod (Prof. g@), the Flowersgof the Pyrenees and Stheir 
° Fertilization by Insects, 211e 
cMahon (General C. A.) and Prof. T. G. Bonney, F.R.S., 
on the Crystalline Rocks of th® Lizard District, 22 
McPhee (Alexander), Exploration of Central Australia, 67 
McP&erson (Rev, J. G.), the FairylandeTales of Science, 5 
Madagascar, Scientific Expeditio& by M. Douillot to, 111 
Madeira, the “Leste” or Hot Wind of, Dr. H. Coupland 
2 Taylor, 95 
Madras Central Museum, $29 
Madras Observatory? the late Mr.gPogson’s Observations a, 
3 
Magelssen (Herr), Weather and Disease, 113 
Magnetism : Magnetic Declinftion or Variation of the Cotipasg 
e 2t Washington, Graphic Daily Record of, Richardson Clgoer, 
82; Magnetic Anomalies in Ryssia, General A. de Pio: 
83; Magnetic Anomalies, Alfonso Sella, 249; Magnetic 
è eObservations, Washington, 9I @°Effect of Heat upon the 
Magfaic Susceptibilig of Nickel, S. Bidwell, F.R.S., 
187 ; some Relations between Magnetism and Twist in Iron, 
ep Mickel, and Cobalt, Prof. C. G. Knott, 191 ; Comparison of 
ow Simultaneous Magnetic Dis@irbances at various Observatories, 
+e nd Determination of the Value of Gaussian Coefficidhts for 
those Observatories, Prof. W. G. Adams, F.R.S., 237; an 
@ Introduction to the Mathematical Theory of El@ctricity and 
, ote @fagnetigm, W. T. A. Emtage, 443; Prof. Frank H. Bigelow, 
“n Terresptial Magnetism and Radiant Sunlight, 453; F. T. 
Tyeuton on the Pyopag&tion of Magnetizatfon in Iron, 455; 


ne Molecular Procgss in Magnetic Induction, Prof. J. Ae 


wing, FR. S., 566 om 
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e 
Maiden (J. H.), Wattle and Wattle Barks, 577 
Makareff {Yige-Admiral), Measurement Ol. Density of Sea- 
Water, 359 e ° ? 
Malay Peninsula, the Aborigines of the, 600 


Malayan Peninsula, Materials for a Flora of the, George King, 
F.R.S., 492 f ; 

Mallock (A. > Photographic Definition, 552 e 
ossi#Echinoidea of, J. W. Gregory, 31% 


Malta, the F 

Maltese, Islands, Geology of, J. H. Cooke, 550 bd 

Monee a Yew, from Sumatra, Prof. A. A. W., Hubrecht, 
46 

Mammals in Calcutta Muséum, 
324 e ° 

Mammals Living and Extinct, by Prof. W. H. Flower, F.R.S., 
and Richard Lydekerg Prof. E. Ray Lankester, F.R,S., 
I2le 

Man (E. H.), on Nicobar Pottepy, 512 

Manchester Technical School, New 
Engineering Department at, 475 

Mangrove in the Royal Botanic Gardens, the White, 304 

Mangrove, Aérial Roots of fhe, Alfred W. Bennett, 370 

Manson (Dr.), on Filarfa sanguinis, 367 

Manson (Marsden), Physical and Geological Traces of Cyclone 
Belts, 389 

Map, Geological, of Monte Somma and Vesuvius, H. J. 
Jobnstpn-Lavis, 271 e 

Map-Colouring and Cartography, Major J. W. Powell, 506 

Marble Quarrying in the United States, E. R. Morse, 576 

M&rbles, the Origin of Certain, 308 : 

Marchand (M.}, Observations of Sun-spots and Facule, 305 

Marcograph in Pola and Trieste Harbours, the, Lieutenant 
Gratzl, 600 

Marey (M.), Insect-flight studied by Photochronography, 264 

Marine Biological Qssociation of the United Kingdom, 205, 


e e 
Completion of Catalogue of, 


Physics and Electrical 
. e 


231 

Marine Biology, 4 Pink Marine Micro-organism, P&E, WeA. 
Herdman, 565 $ 

Marine, Colour Tests used in Examinations for Mercanflle, G. 
J. Swanston, 500 

Marine Laboratory of the Johns Hopkins niversity, 206 

Marine Micro-organism, Pink, Prof. W. A. Herdman, 565 

Marine Survey of India, the Cruise of the Jsvestigator, Dr. 
A. Alcock, 501 

Marine Survey of India, Captain R. F. Hoskgo, «528; the 
Cruise of the Zzvestigator, Dr. A. Alcock’s Rept, 528 

Mariner’s Compass, is ita Chinese Invention ?, 308 

Marr (Johnelidayard), Proposed Fellow of the Royal Society, 16 

Marriage, the History of Huifan, Prof. W. Robertson Smith, 
“Edward Westermarck, 270 ` 

Marsh (J. E.), Prof. T. H. g/an’t Hoff’s Chemistry in Space, 
150 

Marshall (Arthur), a Rare Phenomenon, 519 

Marshall (Dr.), on Persulphates, 577 e 

Marshal], (Miss), Bequest to the Science and Art Depart- 
ment, I7 a a 

Marshall Scholarship, the Huxley Laboratory for Biologie 
Research, dAd the, 627 e 

“Marshall (W.), the Addition of Alcohol Elgments to Ethereal 
Salts of Unsaturated Acids, 118 ‘os 

Marsupial, Notoryctes typhlops, the New Australian, 135, 188 5 

© Dr. P, L. Sclater, F.R.S., 449 A 

Martin (Horace C.), Notes on Elementary Physiography, 589 

Martini (Pr8f, Tito), the Crystallization of Thin Liquid Films, 
325 

Martinique, Terrible Cyclone at, 416, 575 œ 

Naryland, South, Scientific Expedition for Investigation off 
208 e ° 

Maskell (W. H.), on the Coccidæ, 558 e 

Maspero (M.), theeDog in Ancient Egypt, 207 

Massachygetts, Old Time Wintgrs in Esse® County, Mr. Perley, 

. 


353 ° 
Masters (Dr. Maxwell T.,.F.R.S.). Pines and Firs of Japan, 
e 


33 . 

Maternity Hospitals on the Improved Hygienic Condition of, 
Dr. W. È. Rriestley, 485 . 

Mathematics: Rider Paper®on Kuclid, BoSks I.-II., Rupert 
Deakin, 76 p®Quaternions and the Ausdehnungslelire, Prof. J. 
Willard Gibps, 79;° Mathematical Society, 9§, 191; Dif- 
ferential and Integral Caldilus with Applitations, Prof. A. 
G. Greenhill, F.R.S., 170; Pascals H¢xagramy H. XW. 
Riçhmond, 181 Š Geometry of *Position, R. H. Graham 
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Alex. Larmor, 195 @ the Conditions of Space, Sydney Lupton, 
210; Graphical Statics, by Luigi Cremona, translated by 
Prof, Thomas@iudson Beare, 221 ; a Qemongjrgtion of La- 
grange’s Re for Solutiofeof gLinear Partial Differential 
Equations, Prof. Chrystal, 310; on some Test Cases for the 
Maxyell-Holtzmann Doctrine regarding Distribution of 
Energy, Sir William Thomson, P.R.S., 355; the Laws of 

e Force and Motion, John Harris, 443; an Introduction to the 
Mathematical Theory of Electricity and Wagndtism, W. T. 
A. Ernage, 443; Evolution of Algebra, Prof. E. W. Hyde, 
470; W=Mg, W. Larden, 493; Tommy Arkigs, Sen., 493; 
Lor Rayleigh, F.le.S., on Vag der Waals Treatment of 
Lapéace’s Pressure in the Virial Equation, 499, 597; Prof. 
P. G. TRit, 546, 627 e 

Mather (T.), Construction of Non-inductive Resistances, 26r 

Matignon (W. C.), Parabanic and GQrayitic Acids, 336; Heat 
of Combustion and Formation of Nitro-benzenes, 360 e 

Mayritius, Report of the Rpyal Alfred Observatory, 66 
Metebrology of, 451 

Matfry’s (M."Paul) Botanical Expedition to Mexico, 598 

Maxim’s New Flying Machine, 303 

Maxwell - Holtzmann Doctrine Regarding Distribution of 
Energy, on some Test Cases for the, Sir William Thomson, 
P.R.S., 355 . 

Maxwell (Sir Herbert), Rock-sculptures in Scotland, 350 

Maxwell (Walter), Biological Functions of the Lecithines, 


> 
e 


471° 

Maxwell’s Electro-magnetic Theories, Prof. A. Gray, 296 

Measurement of Lunar Radiant Heat, 577 

Mechanical Engineers, Institution of, 20, 332 

Mechanical Flight, Experimental Researches on, Prof. S. 
Langley, 277 

Mechanics : Influence of Surface-loading on Flexure of Beams, 
Prof. C. A. Carus-Wilson, 261 ; G. Chatterton on Sewerage, 
509; W. Key on Ventilation, 509; Sire Edward Reed on 


e 
Pe 


the Proposed Channel Tubular Railway, 509; Prof. W. 
Rebinso on Petroleum Engines, 509; ,W. H. Precce, 


F.R.S., dh the London and Paris Telephone, 510; Prof. G. 
Forb@s on Electric Motors, 510; A. R. Bennett on Under- 
ground Parcels Delivery, 510; Major R. de Villamil on 
Screw Propellers, $10; Mr. Beaumont on Screw Propellers, 


510 

Medical Library, Catalogue of the Washington, Dr. A. T. 
Myers, 563 

Medical Society, 548 

Medigiza, A@ount of the Birmingham School of, 18 

Medicine, British Institute of Prevegtive, 86, 97, 111, 124, 135, 
104 > . œ 

Medicine, Paris Aca@emy of, Sif Joseph Fayrer and Dr. Bate- 
man elected Associates, 351 bd 

Medicine, the Progress of, Dr. Ty Lauder Brunton, F.R.S., 


327 

Mediterranean, the Frigate Scf//a fitting out by Italian Govern- 
meng for Hydrographic Exploration of, Sor 

Mediterranean during July, Remarkable Atmospheric Effects in 
the. 

Meen (T.), Relation between Insects and Forms and Charac- 
tew of Flowers, 335 bd 

Meek (Alex.): Dregging Products, 344; on Actinotrocha, 416 

Melanesians, the, Studies in their Anthropology and Folk-Lore, 
Dr. R. H. Codrington, 613 

Meldofa (Prof. R., F.R.S.) : Co-adaptation, 7, 28; the Azo- 
derivatives of 8-Naphthylamine, 118 ; Photography in Colours, 
Alphonse Berget, 194 ; Charles Darwin, his Life £nd Work, 
Charles Frederick Holder, 337; Science or Romance, Rev. 
John Gerard, S.J.,0441 ; Technical Chemistry, 602 

Mtldometer, the, J. Joly, 187 

Mendeleeff (Prof.), onghe Variatiorwof the Density of Water at 
Different femperatures, g34 

Mensbrugghe (G. Van der), Characteristic Property of Common 
Surfaces df Two Lidtils under Mutual Affinity, IIsẹ240 

Mengchutkin (N.), the Rate of Formation of Compound Ethers, 
312 . e 

Mercadier (E.), Detern@nation of Constants and Coefficient? of 
Nickel-Steel, 264 © 

Mercuric Chloride, @ompounds formedby, 48 

Mercury Standards, ®n the*Resistaafte of some, 
brook, F.R.S., 94 . + 

Meredith (Mrs. L. A.), Bush Friends in Tasmanig, 517 7 

Meridian, Argumefits against Adopfion bf Greenwich a®Prime, 

n MeTondini, 1195 
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Merle (William), Weather Record of the Fourteenth Ucntury, e 


53 e 
Merrill, (F. J. H.), Post-Glacial History of Hudson Riv. 
Valley, 189 
MetaQyrgy: Leçons sur les Métaux, Prof. A. Ditte, 245. 
Traité pratique de Chimie Métallurgique, Baron Jonstorff, 245 . 
Determination of Constants and Coefficients of Nickel Sterl, 
E. Mercadier, 264; Rolling of eSteel Sheets direct fron 
Molten Metal, Sir H. Bessemer, 578; Examifation of a 
Peculjar Form of Metallic Irongfound on Lake Huron, G. C. 
Hoffmann, 325; Prof. W. C. Roberts-Austen, F.R.S., on, 
399; Cause ef Insolubility of Pure Metals in Acids, Dr. 
Weeren, 259 of 5 
Metchnikoff, Immunity Natural and Acquired, 422 s 
Meteorology: High and Low Level Meteorological Ob erva- 
tories, Joseph John Murphy, 7; Twenty-fifih Anniversary of 
the Italian Meteorological Society, 1%; Bibliography cf 
United States Meteorology, 18; Anleitung zur Bearbeiti os 
meteorologischer Beobachtungen fiir die Klimatologte, von 
De. Pugo Meyer, 27; the Winter @f 1890-91, 24; Captan 
C. H. Seemann on European Weather Charts, 41; Daily 
Int#national Weather Charts, 62; Pfof. Hellmann on Baro- 
metric Observations, 66; Self-recording Instruments, 66; 
Report of the Royal Alffed Observatory, “afauritius, 66 . 
Dry and Moist Temperature and Ilealth, 66; the Influence 
of Forests on Air-Temperature, 68; Graphic Daily Record 
of the Magnetic Declination or Variaeion of the Compass at 
Wasiington, U.S.A., 82? Magnetic Anomalies in Russia, 
General A, de Tillo, 83; Weather Service of the United 
States, 88; Meteorological Service of Australasia, §S; 
Washington Magnetic Observations, 1886, 91; Amefécan 
Meteorological Journal, 92, 440, 464; Formation of Storms, 
W. H. Dines, 95 ; Brocken Spectres in a London Fog, A. W 
Clayden, 95; an Account of the “Leste” or Hot Wind of 
Madeira, Dr. IJ. Coupland Taylor, 95; the Effect of an 
Electric Discharge upon the Condensation of Steam, S*eifore 
Bidwell, F.R.S 953 Fifty Years’ Observations at Nancy, 
M. Millot, 112; Destructive Tornado at Dreux, Teisseren 
dé@ Bort, 112; Studies of Air-Pressure and Temperature en 
Summit of Sonnblick, Dr. J. Hann, 112; Weather and 
Disease, Herr Magelssen, 113; Snow-Observations in Kus-i3, 
HerreBerg, 113 ; Observations of Hail in Process of Forma- 
tion, Prof. Tosetti, 113; a Method of Counting Water- 
Partic'es in Fog, John Aitken, 119; Analysis of Sunlight 
Dfffusgd by the Sky, A. Crova, 119; Atmospheric Conditi n> 
of Greenwich with regard to Universal Flour Question, M. 
Yondini, 119; Canadian Meteorological Servi®, Report fcr 
1887 of, 136; Determination of Evaporating Power ofa Cr- 
mate, Dr. Ule, 137 ; Analysis of Light Diffused by the Sky, .\. 
Crova, 144; Erratic Track of a Barometric Depression, Rav. W. 
Clement Ley, 150; New Russian Meteorological Review, 161a 
326 ; Cold Waves, Prof. T. Russell, 165 ; How can Weather 
Ser@ice best promote Agricglture?, M. W. @farrington, 165. 
Is Influenza spread by Wind ?, eH. IT. Hildebrand§son, 165 . 
Barometer at Ben Nevis Observatory in Relation to Wind, © 
Dr. Buchan, 167; Current® that give risg to Cyclones, | 
H. Faye, 168; Meteorologische Volksbiicher, Prof. G. Hell- 
mann, 185; Meteorolagy in Paris, 185 ; the Winds of Ben 
Nevis, R. T. Omond and®A, Ranèin, 191g the Heavy 
November Rains and Floods in Germany, Prof. Hellmann, 
206; Meteorology in Japan, 207 ; Erratic Barometric De- 
pression of May 23-29, and Hailstorm of May 24, Ba I. 
opkins, 224; on a Cycle in WeathereChanges, 22$; the 
Forecast of the Indian Monsoon Rains, 225: Luminous 
Clouds, O. Jesse, 229; Luminous Clouds, 2313; Study of i 
Remarkable Series of Hailstonts at Graz, Prof.t Prohaska, » 
2333 Meteorological Service established’ in Alsa€e Lorraine 
2338 Curious Case of Damage by Lightning to Church at 
Needwood, A. J. Hands, 239 ; Comparison of Thermometri_ 
cal Observations in Steven$gp Screen with same on Revolving, 
Stand at Greenwich Observatory, gV. Ellis, %9 ; Contr 
bution to the Study of Atmospheric Electricity, Ch. Andre, 
240; on the Solid and “Liquid Particles in Clouds, John ä 
Aitken, F.R.S., 279; Prof. M®W. Harrington appointe ae 
Chief Sf the U.S., Weather Bureau, 280; Pilot Chart ofe" 
North Atlantic for July, 281; Pilot Chart of North Atlantic 
for Septem@®r, 1891, Sor; Pilot Chart of North Atlantic tor » 
September, 575 ; Connection between Air-presrure and lole e se R 
angle of Moon, R. Bornstein, 281; the Obsdyation , of 


Atmospheric El€ctricity, Herren Blster“and Geitel, °%, R 
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* Meteorological Observations at Sydney for January 1891, 
304 ; Zodiacal Light as related to Aurora, O. T. Sherman, 310 ; 
the Climate of Cephalonia, Dr. Partsch, 326; Meteoro- 
logitscheskij Westnik, New Russian Meteorological Journal, 
326 ; a Curious Case of Globular Lightning, 327 ; the Green 
Ray, C. Mostyn, 352; Secular Variations of Damage by 
. Lightning and Hail, Dr. C. Lang, 354; Rain Ganges, 
Thomas Fletcher, 371 ; Geography of the Air, Lieutenant A. 
W. Gredfy, 388 ; Physical and Geological Traces of Permanent 
Cyclone Belts, Marsden Njanson, 389; Meteorology of the 
Eastern Seas, Dr. Doberck, 389 ; Annales of the Central 
Meteorological, Office of Paris, 389; Remagkable Weather 
eChange at Orenburg, 389; Snowdrifts on Russian Rail- 
ways, 389; Cloud Heights, Kinematic Method, Prof. Cleve- 
land Abbe, 398; Terrible Cyclone at Martinique, 416, 575 ; 
the Production of Artificial Rain*in Texas, 436, 473, 5943 
Rain-making Expiments, 614 ; the International Conference 
at Munich, 435 ; the Present Methods of reducing Meteorologi- 
cal Measurements, Prof. H. Mohn, 436; Prof. W. von 
e Bezold on the Theor% of Cyclones, 437; M. Lana@ste $n 
Normal Temperature gn Europe; 437; H. Morize on the 
Climatology of Brazil,“437 ; Typhoon at Kobe, 437 ; Mefeoro- 
logy of Mauyjtius, 451; of Cape Colony, 452; Mountain, 
Meteorology A. L. Rotcb, 464; the Varigus Kinds of 
Gradients, L. Teisserenc de Bort, 464; Climatic History of 
Lake Bonneville, R, de C. Ward, 464 ; Maritime Meteorology 
Routes for Steamships between Aden and the Straits of Sunda, 
476; Symons’s British Rainfall? 1890, 477; Extraosdinary 
Rainfall (1890) in Australia, Charles Todd, 501; Damage 
by Lightning to State Buildings in Prussia, 1877-86, 501 ; 
Remarkable Atmospheric Effect in Mediterranean during 
July, 502; Mountain Meteorology, A. L. Rotch, 512; the 
Bergen Point Tornado, W. A. Eddy, 512; Hot Winds of 
California, Lieutenant J. P. Finley, 512; Meteorology of 
Northern Afghanistan, W. L. Dallas, 529; Weather Reports 
of the Meteorological Council for 1880 and 1887, 529; 
Weather Record of the Fourteenth Centugy, 538; Weather 
Cycles, Prof. J. P. O'Reilly, 541 ; Weather Cycles and Severe 
Winters, 591 ; Three Atlases bearing upon the Meteorofogy 
of United States, 549; Meteorological Observations at 
Stations of Second Order for 1887, 549 ; American Weather 
Bureau, 598; Temperature Atlas of North Americaissued 
e by U.S. Army Signal Service, 599 ; Squall Oscillations in Pola 
and*Trieste Harbours, Lieutenant Gratzl, 600; our Position 
with Regard to Rainfall, 630; Henri Becquerel on gUn@er- 
4 ground Temperatreg, 632 ; the International Meteorologicala| 
A Conference#632 ; Meteorological Society, see Royal " 
° " Meteors: a Beautiful, Rev. J. Hoskyns-Abrahall, 162: Theory 
of Shooting-stars, M. Callgndrean, 168 ; Remarkable Meteor 
at Saling, 599; a Magnificent Meteor, Donald Cameron, 
r © 343; a Brilliant Meteor, August 30, 436 
Metrology: Proposed International System of Weights and 
Measures, C. §® Hanssen, 41 ; gomparison of Internftional 
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® Metschnikoff (Dr.) and Dr. Roux, Tubercle Bacilli, 397 
Meunier (Stanigas), Iron in G€@ld-workings about Berezowsk, 
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e Microbes, Dr. E. L. Trouessart, 173 e 
ee o Uitrocidige, a New Antiseptic, Prof. Berlioz, 232 
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He Hatch, 25; Dr. Brauner on Lanthanum, 68; the Re- 
juvenescence of Crystals, Prof. John W. Judd, F.R.S., 83 ;. 
a New Silver Mineral, 89; Crystals of Platinum, J. Joly, 
124; Precious Opal in New South Wales, 162; Elemants of 
Crystallography, George Huntingdon Williams, Prof. John: 
W. Judd, F.R.S., 193 ; Mineralogical Society, 215, 574 ; the 
@rigin of Certain Marbles, 308 ; New Analyses of Astrophyl- 

* lite and Tscheffkinite, L. E. Eakins, 310; the Minerals in 
Hollow Rhyolite Spherules, J. P, Iddings and S. L. Penfield, 
310; Bernardinite, Is it a Mineral or a Fungus ?, J. S. Brown, 
310; Gmelinite from Nova Scotia, IL. V. Pirsson, 3103 
Analyses of Kamgcite, Teenite, and Plessite from Welland 
Meteoric Iron, J. M. Davidson, 310; Newtonite and Rec- 
torite, New Minerals of the Kaolinite Group, R. N® Brackett 
and J. F. Williams, 310; Iron in Gold-waslfing$ about 
Berezowsk, 336; Genesis of Iron Ores by Isomorph@&s and 
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463; Allgemeine chemische Mineralog#e, Dr. C. Doelter, 
516; Capture of a Supposed Gem Thief at Vienna, 598 

Mines and Mining Department of Chicago Exhibition, 476 

Minet (Adolphe), Electrolysis of Fused Salts of Boron aad 
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Mining Engineers, Federated Institution of, 65, 598 aug 

Miquel (Dr.), Manuel Pratigue d’Analyse Bactériologique des. 
Eaux, Pyof. Percy Fe Frankland, F.R.S., 513 

Miranzai Expedition, the, 65 @ e 

Missouri Botanical Garden, 101; William Trelease, 588 

Mohn (Prof.), the Present Mgthod of Reducing Meteorological 
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fluoride, 186, 333, 622; Study of Tetra-iodide of Carbop, 264 

Mole, the Australian Marsupial, Notoryctes typhlops, Dr. P, L. 
Sclatef, F, R.S., 449 : 

Molecular Process in Magnetic Induction, Prof. J. AAEM, 
F.R.S., 566 e 
Molecular Weights at Critical Point, Determination of, P. A. 
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Monkeys, Results of Hemisection of Spingl Cord in, F. W. 
Mott, 189 . 
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Morgan (T. H.), Pycnogonids, 49 
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Guignard, 168 
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Library, 563 ry e 

Myles (Rev, Percy W.), Death and Obituary Notice of, 598 © 
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History, 184, 258 ; Mr. Ridewood’s Dissections in the En- 
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M&seum, 451 ; a New Mammal from Sumatra, Prof. A. A. 
W. Hubrecht, 468; a Dog Story, John Bell, 521; Mr. O. 
F. Cook’s Projected Natural History Expedition to Liberia, 
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Naural Selection, V4rtation and? Dr. Alfeed R. Wallace, 518 

Nautical Almanac, 593, 
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Opal in, 162; Butter Export from, to England, 303; 
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Nocard (Prof.), Tuberculosis, 397 hg 

Noelting (Dr.), New Method of Preparing Azoimide, 600 
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North America, Forestry in, Prof. W. R. Fisher, 60 . 

North Anserica, the Ice Age in, G. Fredk. Wright, Prof. T. G. 
B&nney, F.R.S., 537 è % 

Notes on Birds and Insects, J. Je Walker, F.R.S., $65 A 

Notoryctes typhlops, the New Australian Marsupial Mole,” 
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Nudibranchiates, Developme of Livewof, H. Rischer, 144 

Numerals, Colour-Associations with, Dr. Edward S. Holden, 


223 
Nunivak Islanders, the, Ivan Petroff,e477 ao 
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Mountain Meteorology, A. L. Rotch, 464, 512 RavtoMite, a New Mineral of thee Kaolinite Group, R. N. e 
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fectant, 353 Chapman, 71 
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Murray (Dr. John), the Clyde Sea-Area, 232 © | Nickel under Influence of Hydrochloric Acid, P. Schatzenb€rger, 
Muscles, Stimulating, by means of Light, M. D’Arsonval, 390 336 
Museums: Contemplated Reorganization of the Museum of | Nickel, Note on the Physiological Action of Carbon-Monoxide 
Natural History, Paris, 184, 258; Museums Association, of, Dr. John G. McKendrick, F.R.S., and W. Snodgrass, 70 
285; County Musefms, 451; Oxford gUniversity Museum, | Nickel-Carbon-Oxide, L. Mond, F.R.S., 188 
Prof. W. H. Flower, F.R.S, 619 Nickel-Carbon-Oxide and Metallic Nickel obtained therefrom, 
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monfe Iftervals in all Keys, 19; Instruments in Just Intona- | Nickel-Steel, Determination of Constants and Coefficients of, 
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strument for Just Intonation, Dr. William Pole, F.R.S., 446 | Nicobar Pottery, E. H. Man on, 512 
Musical Notes froe Non-Musical Sands, Cecil Carus-Wilson, | Nipher (Prof. F. E.), on the Functions and Nature of the Ether 
322 3 of Space, 471 
Musquito Coast, Vocabularies from the, Dr. D, G. Brinton, | Nitrates, Reduction of, by Sunlight, 24 ° 


° 
161 ; Prof. Pritchard’s Report on (Oxford UnRersk?, 18r; 


the Smithsonian Astro-Physica]l Observatory, 254 ; Observa- 


tory of Yale University, Dr. Elkin, 283; Proposed Astro- r | 


Naval Architects, Insigtution of, 30? 3 be 
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Sid Standards of Weights and Measures, 280 
Olenellug Zone, the Discovery of, in the North-West Highlands 
of Scotland, Sir Archibald Geikie, F.R.S., 479 
Olive-Growing in Australia, Principal Thomson, 501 
Omond (R. T.), the Winds of Ben Nevis, 191 
Ontario, Wolves in, 18 
Opal in New South Wales, Precious, 162 
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an Optical Illusion, Prof. S. P. Thompson, F.R.S., 187 ; 
Refraction through a Prism, Rev. John H., Kirkby, 294 ; 
Oscillations ofthe Retina, A. Charpentier, 311; Instru- 
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Orange Disease in Cyprus, A. E. Shipley, 528 
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Ordnance Survey, the, W2; H. T. Crook on the, 508 ° 
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Organ Pipes, the Energy used by, C. K. Wead, 310 . 
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30; B. P. Cross, 151; Antipathy (?) of Birds for Colour, 31; 
Annual Meeting of the German Ornithological Society, 39 ; 
Birds-nesting in Western India, Lieutenant H. E. Barnes, 
42; the Soaring of Birds, S. Peal, 56; A. C. Baines, 
520; the Wild Birds Protection Act, 65; Ornithology of 
Lake Victoria Nyanza, Emin Pasha, 87; Vienna “in- 
ternational Ornithological Congress, 111; the Second 
Ornithological Congress, 153; the Insectivorous Birds 
of Victoria, C. French, 162; Dr. A. Keenig’s O»nitho- 
logical Observations in Madeira and Canary Islands, 163; 
Nests and Eggs of Catbird, Australia, A. J. North, 207; 
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Plantar Tendons of Bird’s Foot, 303; the Destruction of 
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e@ Albatross, Sir Walter Buller, F.R.S., 502; a Remarkable 
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A Dr. P. L. Sclater, F.R.S., 18; Water-birds that Live in 
the Woods, G. B. Sennett, 529; Sparrows and Hawk in 
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om Qgster, Mud, of New South Wales, 437 


ee 
a 


Gysters ang all about them, Jobn R. Philpots, thee Oyster, 
a Popular Samnfary @f a Scientific Stufly, Prof. W, K. 
Grote, 490 o ; 


Lisdex 





® Ferment contained in Magnesium-Sulphate- Plasma or K 


` J 


SupMement to Nature, 
November %6, 1891, 
e 





a s w 
Pacific Postal Telegraph Company, Opeņing of a New Tele- 
aph Office at San Francisco, 231 
Packard (Dr, Alpheus S.), Fifth Report*of the United States 
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Pahang, Straits Government Scientific Expedition to, 11 
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Palestine Exploration Fund, 576 
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Bateman elected Associates of the Paris Academy of®Medi- 
cine, 351; Annales of the Central Meteorological Office, 386 

Parka decipiens, the Fossil, 165 ° 

Parker (Prof. T. Jeffery, F.R.S.), Lessons, in Elementary 
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William Ramsay, F.R.S., 50 
Peripafus, Ovipargis Species of, 
Sedgwigk, F. R.S., 494 -° , 
Perkin (Dr. W. H., F.R.S.) Refractive Powers of Certgin 
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FOSSIL INSECTS. 


The Fossil Insects of North America, with Notes on some 
European Species. “By Samuel H. Squdder. 2 Vols. 
4to, Illusgated. (New York: Macmillan and Co., 
18908.) o « ° 

HE fame of Mr. S. H. Scudder is familiar to students 
of every branch of zoology through his invaluable 

“Nomenclator Zoologicus.” Though that work alone 

would be sufficient to earn the gratitude of zoologists, yet 

the author’s claims to especial distinction really rest on 
the results of his investigations into the structure and dis- 
~iftinrion of fo$sil insects, and more apes! those of 

North America. è 
The magnificent werk before®us, gaie consider- 

ably more than a thousand pages of letterpress, and illus- 
trated by no less than sixty-two beautifully-executed 
plates, as well as by numerous figures in the text, con- 
tains, inea collective form, practically the whole of the 
author’s contributions to the history of North American 
fossil ing together with much important information 
relating to those of Europe. In reality, howev@, it treats 
of more than is revwealed by its title, since the author in- 
cludes under the Read of insects not only the animals 
usually thus designated (which he distinguishes as Hexa- 
pods), but likewise the Myriopods and Arachnids. ‘e Since 
the issue of the work is limited to 100 copies (each sepa- 
rately numbered), it is probable that it will soon atquire 
san ativentitious value above that which it possesses from 
its intrinsic merits. Apart from the author’s admirable 
account of fogw! insects (im the larger sense of the te»m) 
contributed eo Prof. gon Zittel’s “ Palæontologie,” the 
work js the only one gifing an ékhaustive history of the 
subject, and is therefore invaluable to alb interested ig 
this branch of study. And the efcellent manner in which 
the volumes are tureed out dêmangg a meed of praise 
alike to author, artsts, and printérs. Indeed, the only 
serious fault in the book is that in thp first vol&me no 
explanation of the plates is givensotherwise tħan ig the 
text, atthe close of the Srticles they severally illustrate. 
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The tyst of the two volumes treats®exclusively of the 
pre-Tertiary insects, and consists of a reprint of upwards 
of twenty articles and essays published in various serials, 
dating from December 1866 to September 1890. The 
second volume, which is a replica of the one recently 
issued by the U.S. Geological Survey of the Territories, 
formerly under the charge of the late Dr. F. W. Hayden, 
contains practically the whole of what has been written 
concerning the Tértiary fossil insects of North America, 
in whfch field the author, with one small exception, is the 
sole worker. 

In the first volume, as we are informed in the introduc- 
tion, the whole series of essays shows the manner in 
which the author’s views have been gradually modified 
in ceftaia respects with increasing knowledge; and we 
think he has exercised a very wise digcr@tion gn allowing 
the articles to stand as they were written, and thus per- 
mitting the gradual evolution £ his later views to be 
traced. - 

The earliest known true insect is Pa/wodlattina of the 
lower part of the Upper Silyrian of Franoegregarded by 
its describer as a cockroach, although considere@ by our e 
author as probably one of the Neuropteroid Palaodictyo- 
ptera (p. 286); but with this exception the ‘insects from 
the Upper Devonian of the United States*claim the 
earliest position. It is, however, only {as the author tells 
us elsewhere) when we reach the coal-measures that we 
fmd insect- faunas of any considerakle extent, such as 
those of France and Illinois. The Perntian, if, with the 
author, we refer the coal of Saarbriick to the Carboniferous, 
is, however, poor in insects; and the Tijas, with the ex- 


cepfion of that of parts of Colorado, almost barnen. The s 


later Sécondary bedseaf America are likewise very barren 
of insect-remains, so that we have to turn to Europe to 
gain any definite knowledg@ of the’ fauna of that arte. 
In the Tertiaries abundant insect- faunas occur in séveral” 


river and lake-basins of both hemispheres; two of th@, » 


most celebrated being, the Florissant basin of Colorado, *,*: 
and that of CEningen on the Rhine. , 
The wings of the Paleozoic insects being those parts æ 


of the body which are most commonly preseryed in ae 

satisfactory conditeon, Mr. Scudder at the comfinence; 

men of his studies, devoted particular Aention to Qis 
© 


e: + 


. 
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subjec?; and the first volume commences with an inquiry 
into the relationship of the Neuropteroid insects of the 
North American Carboniferous to the existing Neuwptera, 
as exemplified by the structure of their wings. It would 
be out of place here to allude to the variations in the 
structure@of the veins of the wings presenfed by different 
groups of insects, and their derivation from a @ommon 
plan of structure; and we may accordingly proceed to 
notice the most interesting chapter in the ‘whole volume. 


e “This is the essay on Paleodictyoptera, commencing on 


ə 
e 
. 
eo? 
. 


ee into, families. 


p. 283. Here we have a detailed account of the reasons 
which induced the author to separate the whole of the 
Palæozoic insects from the existing orders under the 
name of Palæodictyoptera—a term first proposed by 
Goldenberg in lieu of°Dohrn’s preoccupied Dictyoftera, 
which had been suggested for an order typified ey the 
Permian Zugereon.- This order is defined more by the 
generalized %haracters of its various mergbers, and the 
lack of those special characteristics which are the pro- 
perty of existing ogders, than by any definite peculjarities 
of its own. One of its most important featuresdés, how- 
ever, that the two pairs of wings are always closely 
similar to one another, being equally membranous, and 
with the six principal veins always developed. With the 
exception of a few cockroach-like insects found in the 
„American Trias, the Palzeodictyoptera not only includes 
all the insects of the Paleozoic, but is restricted to that 
period, and is, therefore, extremely conyenient to the geo- 
logist. The order is divided into various sections, which are 
severally regarded as the ancestors of the existing orders 
whose names they bear. Thus, the Palzozoic cock- 
roaches constitute the Orthopteroid Palaeodictyoptera ; 
while we have a Neuropteroid section represented by 
Platephemera, Miamia, &c.; and an Hemipteroid one 
by the above-rgengioned Eugereon. The prêsence in 
wood of Carboniferous age of borings similar to those 
made by modern Coleoptera, further suggests the exist- 
ence of a Coleopteroid Mction of the order. The author 
* (p. 320) considers that such Coleopteroids “at first showed 
no greater distinction between the front an® hind wings 
than existed®in other Paleotlictyoptera ; but afterwards 
those races were preserved in which the thickening of the 


e membrane of the upper wings the better protected the 


ingects in éheir burrows for the marriage flight'in open 
air.” i ö e 9 2 

The author gives a still fuller account of the reasons 
for adopting the order Palzodictyoptera, in the essay on 
“Winged Insecjs from a Palzontological Point of View” 
(p. 317), from which the Preceding extract is taken. 
Great stress is there laid on the fact that the differentia- 
tion of wjng-strfcture characteristic of modern insectydid 


a common type of neuration*barely Admitting of division 
The differasfces in the organs of the 
“mouth, as exemplifi@d by the biting Progonoblatiina (a 
@aleozoic cockroach) and the suctorial Eugereon, are 


sas considered merely as*physiological adaptations of no 


e morphological value (pp. 284, 285)9 


The facts and arguments detailed by thg author leave, 


=. ethen, po doubt as to the close affinities and undiffer- 


* entiat ic 
Shat the groupePaléodictyoptera includes the ancestors 


e* ofa corsiderable number of the existing orders of ins€cts. 
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not exist in those of Paleozoic times ; all of o 


characters of all the Palæozoic insects ; and alse 


nee. Sennen 


[Nay 7, 189 I 





Since, however, all the latter awe clearly divergent 
branche? ffom ont ‘or ore,common st8cks, and, are in 
no sense ancestral to one another, the sugvestion arises. 
whether it might not be advisable to group all the existing 
orders together—say,, under the name of the Neodictyo- 
plerine “series” ; and to rank the Palaodictyoptera Ra 
“series” of equal value, in which the various members 
were not sfficiently differentiated from one another to 
constitute “orders.” Iteis a very*significant Mct that, 
while the Paleozoic insects show ancestral fors of those 
recent orders grouped together by Packard as the 
Heterometabola, they include no ancestral types of the 
moré specialized orders—-Lepidoptera, Hymenoptera§ and 
Piptera—constituting the Metabola. We have, thefefore, 
proof that these specialized types are of*later date ; 
and it thus appears ‘that paleeontological evidence is in 
favour of Packard’s classification. Of the existing orders 
of dnsects it appears, indeed, that while the Neuroptera, 
Orthoptera, and Coleoptera are more or less fully repre- 
sented in the Trias, it is not till the Lias that we meet: 
with Hemiptera (Rhynchota), although Zugereon may be * 
taken as sufficient evidence that a Triassic member of 
that order must have existed. None of the Meta- 
bola are known before the Lias, the Diptera and 
Hymenoptera dating from that epoch, while the Lepido- 
ptera are unknown till the Middle Jurassic. 

Though spacetioes not permit of much further reference 
to the true ingects of the pre-Tertiary epoche, we cannot 
pass over the interesting essay (p. 323) om (Re 8idest 
known insect larva. These larvæ, which appefr to be 
very abundant in the Trias of the, Conne®titcut River, 
are known as Aformolucotdes (Palephemera), and there 
has been much discussion as to whether they indicate 
Coleopteroid or Neuropteroid insects. Mr. Scudder’s 
mode of treating this difficult question ig æ model of 
paleontological inductjon. After carefully revenig 
all theeevadence,*he concludes that the fossils come 


enearer to the larve of the Neuroffterous families Per- 


lida, Ephemeride, and Sialide,and that the relationship 
is nearest to the latter family, which belongs to the true 
Neuroptera. Another exceedingly interesting article (p. 433) 
refers to the cockroaches of the Fairplay beds, Gwlorado. 
Several of the species from these beds belong to the 
Paleodictyoptera, showing the complete interdependgnce 
of two of the veins of the fore-wing characteristic ef the 
Paleozoic types. Others, however, ase true Orthopteroid 
cockroaches, and we thus seem to havé presented to our 
view the very period when the Palsodictyoptega were 
passingeinto the Orthoptera. From the mingled, Palzo- 
zoic and Mesozoic facies presented by their insect fauna, 
the author is disposed to refer the Fairplay beds to the 
Trias ; although, as is so frequently the case, the plint-« 
evidence does not ac@ord with that presented by the 
animals. e ba e 

Passing to the Palegzoic Myyepods, wê notice that 
while all the fotms described in the earlier essays are 
dearly referable to extinct ordittg] groups, the progress 
of discqvery has recently shown (œ 393) that side by side 
with thesa lost typa» ¿here existed m the Coal-measures 
of IllingiseCentipedes closety allied t8 existing forms, and 


1 Many authorities, Srachiog more importance tc the nature of the meta- 
morphesis, trdħsfer the Goleowgera to the higher group (Bolometabola), ip 


which some also include the true Neuroptera placing the Pseudoneuroptera 
with the Orthoptera. : : . io 
e s . . 
j ° e . 
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belonging to theesamé ordinal group (Chilopogaj. The 
essays respectively commencfitg of pp. 195 and 247 of the 
first volume give the full history of the specimens or? 
which the’author founded the orders Protusyngnatha and 
Arcaipolypoda. The former group is represented only by 
a single sp@cimen from the Carboniferofis of Illinois, 
described as Palgocampa,; this curious creature being 
of small gize, and in, its short, body, with pencils of 
bristlesæn the back, presenting a superficial resemblance 
to the wel®kexown larva of the tiger-moth. ‘Of more 
interest are the Archipolypoda, confined in America to 
the Carboniferous and Permian, although represented in 
the “Old Red” of Scotland, A restoration in Plate 


NAL Seine ps 7 ° 





being on the whole nearer to the latter. They are charac- 
terized by their somewhat depressed bodies, in which the 
abdomen is distinct from the cephalothorax, and consists 
of a single mass composed of from four to nine distinct 
joints; while the palpi are short, afd do not tgrminate 
in pincers or claws. With the possible exception of the 
Scorpions, these appear to have been the most abundant 
of the Carboniferous Arachnids, and were wepresented by 
a number of genera; those described in the essay before 
us being arranged in tWo families and six genera. In 
the Phrynidean section of the Pedipalgj, containing the 
Spider-Scorpions, Mr. Scudder describes a new Car- 
boniferous genus, Greophonus, besides giving further 


vii. a, of oneeof the largest of these creatures (Acanther-*| charawters ofa previously-described species of Geralizura, 
estes) gives an excellent idea of their extraordinary | whose gearest living ally is Thelyphgzus, of the tropical 


appearance; the animal being r@presented as emerging 


regions of Asia, America, and Australia. 


from the water and ascending the stem of a Lepidoden- Passing to the second volfme, on the Terttry insects, 
s e Y 
dron. The figured species attained a length of about | of which only a very brief notice can be given, we may 
one foot ; its amphibious habits being inferred from the | touch upon a few points mentioned by the author in the 
presence of lateral apertures presumed to be branchial. introducgion. One of the mest noteworthy circumstances 
The Archipolypoda agree with the Diplopoda, or Mille- | to which he refers is the extraordinary profusion in which 
pedes (and thereby differ from the Chilopoda), in having] insect remains have been preserved in some of tpe 
two ventral plates, each carrying a pair of limbs, to every |*Tertiary lake-basins of Notth America, this being espe- 
dorsal plate, but differ in that each dorsal plate occupies | cially the case with the Florissant basin of Colorado, 
at most only two-thirds, instead of nearly the whole of | belonging to the Oligocene epoch. Not less remarkable 
the circumference of the body. The larger species, like | is the fact that in “hardly a single instance has the same 
the figured one, were further distinguished by carrying | species been found at two distinct localities” ; and this 
rows af lopg spines on the dorsal plates. The smaller | not only when the “localities are separated by hundreds of 
forms originally discovered by Sir J. W. Dawson in the | miles,*but even when they are comparatively near. The 
Sigillarian stgms of Nova Scotia, which were doubtless | author considers that this peculiarity may be explained 
of purely terrestrial Habits, and have been described as | by the absence of exact synchronism between any of 
Aylobius and Archtiilus, appear to indicate a distinct | the insectiferous beds, and he is thus led to infer that s 
group of this order approximating to the modern | insects will probably afford very valuable aid in deter- 
Millepedes. , mining geological horizons, the modification of species 
As ag instarte of the danger of drawing inferences in | having progressed much more rapidi} than œ the case 
paleontology from negative evidénce,gve may quote a | with ‘plants. 
sentence from p. 196 ẹf the first solume, where the author Another point to which attentigen is directed relates to 
states that “The Diplopoda are universally considered ? the extraordinary number of forms known only by a » 
the lower of the two in their organézation, and it is there- ; single specimen ; the author stating that, in beds whence 
fore not surprising to find that no Chilopoda have been | thousantis of insects have bgen obtained, @eery third or 
found in rocks older than the Tertiary series, while | fourth specimen will prove to We a new form. Thein- %e 
Myriopods with two pairs of legs corresponding to | terest of these investigations isgenhanced by the discovery 
each desak» plate range pack through the entire | that a considerable proportion of the Tertiary ingects must 
serie¥ of rocks to the Coal-measures.” This dnference | be referred to extinct gengra ; {he author considering that 
is, of course, completely traversed by the above-men- | a%arge number of the species he has laced fh existing 
tioned discovery af Carboniferous Chilopoda; and it | genera will eventually haveto be removed to new ones. 
may be suggested whether the presumed coalescence of | We trust, however, that Mr. Scudder @ill not burden, the 
two dors@l segments in the Diplopoda and Archipolypoda science with more new termg than are a®solutely essen- 
is not a @haracter in advance of the Chilopoda. , tial; more especially since, if he favours us with a new 
The only essay devoted to Arachnids in the first | edition of his “ Nomenclator,” heewill hawe the additional e 
yolume is the one cSmmencing on p. 419, which was | labofr of recording them a second time. . 
originally published for the first time in September 1890. Following the introtlectionethere is a chapter devoted 
This essay treats of the Pajeozoic order Anthracomargi, | to the American localities where fossil Tertiary insects 
and of that division ef the Pedipalpi krfown as the | are most abundantly found. In additipn to the F lori}®ant 
Phrynidea ; the Scorpi@ms being reservad for a fifture | basin of Colorado, there are deposits of approximately 
occasi®h. The Arachnids differ from both the insects,| the same age on the White River ineColorado and Utah, as © ,4 
and Myriopods in being*represented by an existing order ; wellas on she Green River in Wyoming. Less productive , * 
(Scorpions) as far back as the Silurian. Indeed,’ the gpots include a town in Wyoming, rejoicing in the appro- 
only extinct order’ o§ the clags ig “the Anthracomarti, | priate name of “ Fossil,” as well as various places ine < 
which is confined to the Carboniferousgand is %egarded British Columbia, Ontario, and Pennsylvania. Tieefe are, ` 
as having some points of connection with the Agelartpro- | also a certain number of insects—raostly Coleoptera; - 
somata, as represented sy the Phalengide (“ Harvest- | from,Pleistocene or recent bone-caves and otheg super- e | 
mep”), ànd others With the Pedipalpi, the relationshtp,| ficial deposits . 
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By far the greater bulk of the enormous collection | S74 TAŞ TICS OF POPULATION 4ND DISEASE. 


with which the author has had to deal was obtained 


from the Florissant basin ; and it is to these alone that |. 
The mass of 


our few remaining observations will refer, 
material from these edeposits is, however, so vast that in 
the present volume (large as it is) the author has found it 
possible to deal only with the Arachnids, Myriopods, and 
the Neuroptgra, Hemiptera, and Orthoptera among the 
true insects. Some introductory remarks are, however, 
given as to the relative proportions in which the Lepido- 
ptera, Hymenoptera, Diptera,eand Coleoptera, are repre- 
sented in these Beds. . 

The total number of specimens of insects obtained 


from Florissant during the labours of a single gungmer is è 


estimated to be more than double that obtained during 
thirty years at the Celebrated European locality, @%ningen.? 
A remarkgble difference @ccurs between the relative 
number of species of the different orflers of insects 
found at the two places. Thus, while at Giningen the 
Diptera are less than 7 gnd the Hymenoptera less 
than 14 per cent. of the whole; at Florissant tRey reach 


respectively 30 and 40 per cent. On the other hand, }of the same kingdom. 


Studies in Statistics? By George Bluadell Vongstaff. 
(London : Edward Stanford, 1891.) A 


“ C TUDIES” is a title appropriate to these somewhat 

d@tacked investigations concerning at least @hree 
different classes of subject. The first few chepters, relat- 
ing to vital statistics, are described by the author as “ of 
an introductory and elementary character”; though the 
discussign which is contained in one of thern® on the 
fluctuation of death-rates, varying according to the cause 
of death, does nos appear to us so very rudimentary. 

& great part of the book is occupied with the “$rowth 
of population”: whether“by “ natural increase ? ôr immi- 
gration. England and Wales alone add tooo addlay to 
the population of the world. “ Over and above reserve 
men who fill up the gaps caused by death, a fresh regi- 
ment at full war strength daily marches to the front.” 
To what quarters are they marching? The answer in- 


. volves a consideration of intra-miyration, as Mr. Long- 


staff terms the migration between the several division’ 
The inquiry brings into view the 


While the CEningen Coleoptera form nearly half of the | relatively slow increase of rural as compared with urban 


whole number, at Florissant they fall to 13 per cent. The 
great percentage of Hymenoptera is due to the prodigious 
number of ants; in which respect, as also in the small 
proportion of beetles, the fauna agrees better with that 
of Radaboj, in Croatia, to wfich it lileewise approximates 
more closely in age. It would take too much space to 
enter into the details of the proportions in which the 
various families of the different orders are represented in 
these beds; but it appears that, with the exfeption of 
the Lepidoptera, nearly every prevalent family may be 
demonstrated to have been in existence at that®epoch. 
Among the Wtettes, about three-fifths belong to ethe 
normal series, and the remaining two-fifths to the 
weevils ; water-beetles being unexpectedly scarce. Lepi- 
déptera are rare, only eight species of butterflies, alb» 
referable to different and extinct genera, and about the 
same number of moths being at present known, It is of 
espedial interest to nage that, while seven of the eight 
butterflies belong to the Wymphalida, no Jess than two 
of these dre referable tò the sub-family Libytheine, the 
enember® of which, although found in every quarter of the 
globe, awe fewer èn numbér than many other groups, cn- 
sisting only of ten species, referable to the single genus 
Libythea. It is, therefore, a legitimate inference {hat 


“thé Libytheine have been on the wane since the®Oligo- 


cene or some later Tertiary epoch. Some writers, it may 
be mentioned, regard {zby¢hea as the representative of a 
family sather than a sub-family. e 

In taking leave of the author, ye congratulate him 8n 
the patience and perseverance which have carried him 
thysett& through a tas: of unusual magnitude and diffi- 
culty, and hope ere long to have the pleasure of welcoming 
its completion. With the widely-scattered literature of 
paleontology ever increasing, the importancg and value 
of monographs like the present,*where the whole subject 
is collectively treated by a master-han@, cannot be to 
highly estimated. R. LYDEKKER. 
° e . . 


e e e 
@ * CEningen is #tuated onthe right bank of the Rhinz, between Shaffhausen 
and C@nstance,*ang is in Baden, and not, as the author states ongp. 26, in 
Bavarig. e 
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districts—a contrast not peculiar to the United Kingdom. 

These and other facts, extracted from records acces- 
sible to all, are not absolutely new to the student of 
Statistics. Yet they excite gratitude, almost as much as 
if they were wholly due to the author; enhanced as they 
are by the wealth of his inferences and the Ittkur} of his 
illustrations. a 

The statistics of the growth of America 4?€ less familiar 
to the English reader. By a careful analysis of the Ame- 
rican census, Mr. Longstaff estimates that nearly one-third 
of the whole population (almost 28 per cent.) is “foreign”; 
considering as foreign not only those pofn of foreign 
parents (whether in America or elsewhere), but Also haf 
of these who, thfugh native-born, have ove foreign parent. 
This heterogeneity of population constitutes a grave social 
and political danger; particularly in the case of the 
rapidly-growing coloured'population. In more than one 
sense, says the author, a black cloud may be said to hang 
over the future of the Republic. ° 

Canada is not equally threatened by the mg arising 
from a mixed population. ° Yet, even in Canada, te fact 
that the persons of French race form about a tkird part 
of the population, and increase moré@rapidly than any other 
known people, “cannot but be a source of anxiety and 
possible trouble in the future.” The solidity of our Aus- 
tralian colonies is more perfectly satisfactory. e 

Surveying the British Empire, the writer exhibits the 
growth of the colonies relatively eto the mother country 
during the last half-century. Whereas the ratio bétween 
the populations of the colonies 2nd the United Kingdom 
was 7:10@ in 1841, it had become @1:100 in 1881. 
Entertaining the ideagf an Imytrial Fed@ration, our sta- 
tistician thus® estimates the balance of powe» in the 
imagined Federal® Rarliamefig. If every 100,000 of 
whsitg population are entitled te one representative, then 
61 perecent. ofeethe Imperial "Parliament would be 
Engljshe; the proportion$ for Scotfand and Ireland would 
be 9 and 12 pef cent. respectively. 

But the politidal Mhterest of,thest e&Stimates must not 
detain us from what is perhaps the inost severely scientific 
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part of the work before us—namely, the investigation of 
” the causes of disgase. ®This medical portion of the, volume 
may, asthe aughor fears, “ prove 600 technical for many 
readers”; and, perhaps we should add, critics. The 
student of such statistics must bring much knowledge in 
ordę to carry away much. The need of this requisite | 
may be illustrated by one of Mr. Longstaff’s ‘examples. 


eighty-nine curves two and twoetogether, would involve 
3916 operations. Ofthese I have as’ yet actualy made 
only 1425.” R 

This comparison of curves representing the fluctuation 
of death-rates for different diseases forms some of the 
most beautiful pieces of statistics which we have ever 
seen. “We may allude in particular to the comparison 
of erysipelas scarlatina, rheumatism of the hearf, and 
certain other diseases with ach other and the variations 
in thê rainfall (Plate xix.). The death-rates are shown 
to be parallel to eg@h other, not only for different times, 
but also, in the case of three of the diseases, for different 
places M all the eleven registration counties of England 
and Wales. The splendid diagram which exhibits this 
manifold comparison (Plate xxi.) affords, as the author 

e Poipts out, a goode illustration of the value of large 
numbers in statistical inquiries. ; 

“The curves for England and Wales exhibit smaller 
fluctuations than those for sections of the country, and 
the correspondences®petween ,them [between thg rise 
and gall of death-rates for three speciffed diseases] are 
in nearly all cases mugh closer” e . 

Among investigations of which the interest appgals to 
the mere statistician as distifguiskgd from the medical 
expert, we may mention the talcefation of the frequency 
with which coincidences between tHe deaths®of both 
husband and wife* from phthisis # might be txpected to 
occuress a pure matter of chance, on the hypothesis that 
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Certain of fhe curves which he traces show a remarkable 
correspondence between the outbursts of dipltheria and , 
a group of other diseases, amongst which are croup and | 
cynanche nfiligna. And yet between the two lattar diseases | 
and diphtheria the correspondence at some dates is not j 
so clase as the suggested theory des@l@rates. Diphtheria 
in 185g rose enormously, while the other diseases did not 
rise simvltangously, or even f&l But, as we understands 
the nfatter, the theory is saved by the surmise that many 
cases previously ascribed to croupand cynanche maligna, 
were put down to diphtheria in 1859 and afterwards, when 
the stir created by letters in the newspapers had excited 
the attention of observers to the “new disease.” This is 
„One of ghose explanations of figures which an outsider 
would probably not even have thought of, and the import- 
ance of which he is little qualified to estimate. r 

The “etiology ” of the subject must be left to the ex- 
pert, The general reader, if he cannot penetrate to the 
laws of causation, may at least admire the uniformity of 
results which the authar’s diagrams exhibit. The nature 
of some of his observations, and the fabour and care 
which, they® required, are indicated in ,the following 
quotatiog :— 

“The objggt of my investigation was . . . [principally] 
to see whether anyẹ and if so what, relations subsist 
between diseases believed to be distinct... . I accord- 
ingly traced eighty-nine curves representing the death- 
rates per million in England and Wales from as many 
‘alleged causes.’ ... By a simple application of the law 
of combinatichs, it will be found that to compare all these 


+ 


s ° 
phthisis is zo¢ a communicable disease.” By a begutiful 
application of the calculus of probabilities, the following 
conclusion is reached :— 

“Tt i8 plain, therefore, that, to show any substantial 
argument for the existence of infection, it would require 
a much larger collection of cases, than has yet been 
published.” ° . 

Another inquiry which the g@neral reader will follow 
with peculiar interest relates to hydrophobia. The 
statistics suggest laws very different from popular beliefs. 
The paucity of the observations, however, necessitates 
caution ; which Mr. Longstatf does not fail to inculcate. 
It is not his least merit that he instils wat may be called 
the logic of statistics by occasional precept, as well as by 
repeated examples. 





° OUR BOOK SHELF. 


The Best Books: A Contrebution towardse Systentati: 


Bibliograpl. By William Swan Sonnenschein. 
Second Edition. (London: Swan Sonnenschein and 
Co.,¢ 1891.) é 


THE idea of this “ contribuñon towards systematic biblio- 
graphy” is excellent, and has been excellently carried 
out. When interest in a subject has been excited, the fgst 
question of the student, of course, is, Who are the best 
and most recent authorities on the matter? The question 
is by no means always easily answered, for as yet there 
are few good subject-indexes, and the most valuable of 
them are not within the reach of everyone. The present 
volume may almost be said, for ordinary practical pur- 
poses, to have sélved the problem. Mr. Sonnenschein 
has rfot attempted anything so ambitious as a philosophic 
classification of the sciences. He has worked out his 
scheme on what he properly calls “a common-sense 
plan,” grouping books first into large classes, then break- 
ing them up into sections, sub-sections, and paragraphs- ~ 
“with the result of obtaining all the literature of one 
subject im one list, and that of outlying subjects close at 
Hand.” He begins with theology, next fakes, mythology 
ands folk-lore, then philosophy, society (including many 
different branches), geography, history, archwology, and 
so on, until all important departthents of knowledge have 
been included. No one who has occasion to use thee 
book will have the slightest difficulty in understanding 
the prifciple, or in finding the particular s@gdivision pre- 
senting the facts of which heeis in search. The new, 
edition contains the titles of twice as many books as 
the first edition (50,000 as agđinst 25,000) ; and, so far as e 
we have been able to examine them, they segm to have 
been admirably selectede Here we have to do only with 
the scientific part of the work; and, consifering how 
vast is the material from which Mr. Sonnenschein had to 
shoose his lists of scientific treatises, he may be con- 
grafulated on the manner in which hig task has*betn 
accomplished. For the md&t part, he refers only to books 
that are in print, and easily obtainable. The very best 
books he has “ asterisked,” and4in everyecase he gives the e 
dates of the first and last editions, with the price, size, and e 
publisfer’s name. T wo separate indexes—one, a list of 
authors, with the titles of their works; the other, a list 
of subjects—add greatly tehe value of the commsation. - 


e oe ge 
The Fairyland Tales of Science. By the Rev. J. G. 
McPherson. Second Edition (London: Simpkif, ə 
Marshall, and Co., 1891.) *. 


THIS volume consists of a number of papers which ® 
appeared ori@inally in various periodicals. The author 
does not profess to embody in them the results qf indê-ẹ e 
pendent research, His object is to give to reatlers whoe 
may not have acess to recent scidhtifig authorities ` an 
ac@urate and at the same time interestipge accoypt of tte, 3 
7 ° 
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* remarkable discoveries in science during the last decade.” 
This @bject he attains. His style is clear and straight- 
forward, and, without being “sensational,” he knows how 
to present facts and principles in a way that is likely to 
arrest attention and awaken curiosity. Among the sub- 
jects dealt with are the formation of dew, the colour of 
water, dust and fogg, lightning, sun-spots, after-glows, 
the enumeration of organisms in air, micro-organisms 
in water, and characteristics of deep-sea fishes. Jhe first 
edition was issued about two years ago. In the present 
edition the author has added a few notes to bring the 

e facts up to date. 

. 


LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions ex- 
pressed by Ais correspondents. Nitther can he undertake 
to return, or to correspond with the writers of, rgected 
manuscripts intenda for this or any other part of NATURE. 
No notice is taken gf anonymous communications.] @ 





County Councils and Technical Education. 


Your artide of April 30 (vol. xliii. p. 602) is*scarcely fair to 

the London County Council. l 

` When you allege that the Council “ave ‘ grabbed’ a fund, 
ear-marked for educdtional purposes,’ you assume the ghestion 
at issue. The only way in which the fund in question is ‘‘ ear- 
marked ” for educational purposes is by a clause in the Act 
which gives each Council a discretionary power to apply the 
fund either to those purposes or to other purposes, as they 
choose. 

London, which, as proved hy Mr. Goschen, is exceptionally 
rated, has come badly off in the general scramble for Imperial 
doles which are devoted to the alleviation of rates; and if the 
representatives of London ratepayers treat this additional dole 
out of the beer and spirit duties hs a makeup for their com- 
paratively small share of other doles; they are doing not,only 
what the law allows, but what equity justifies. 

I believe, however, that amongst those who voted against the 
plan proposed by the Committee of the Council there are many 
who would not be unwilling to see the money devoted t8 educa- 
tion, if any well-considered and reasonable plan were proposed 
for this purpose. è 

But there are several questions which have to be enswered 
before this can be @one properly. . 

What do fhe promoters of “technical education” meam by 
that term? It is not to be the teaching of the elementary 
school ; it is not to be theptraining of the workshop ; but be- 
tweerf these two extremes all is uncertain. The counties say, 
“c instruction in the elements of farming”; the London County 
Council Committee says, ‘‘ Polytechnics”; the Ttatutg says, 
t whatever theafthorilies at Soudi Kensington define it to be.” 
eEducational reformers gener#ily, so far as 1 can judge, mean by 
it all or any forms of secondary education, z.e. of the education 

e which carries forwaid the work of the elementary school, and 
brings the papil nearer to the business of life. But we need to 
be & good deal more 
a practice. o 

Then, again, is it wise for the London County Council, which 
has work enough on its hands in looking after the physical con- 
dition of this great Cit, to take upon itself a task for whichgt is 
in no way fitted, affd which was pt contemplated when it was 
elected? Is it wise to muddle administration by first intrusting 
one part of education to one elective body—viz. the School 

* Board—and then trusting ®another part of it to a differgnt 
eelective body chosen for a different purpose ? 

Whilst such questions as thgse regnein unanswered, the 
_ London Council exercises a wise discretion in not committing 

eitself to ag scheme for appropriatfng this fund, the offspring of 
alegi@flive fluke, to any special and permanent object. 

Youspeak, as persons in general speak, of the London County 
Céuncil as one amongst ajher County Councils. The name 

» © County Council isa misnomer which leads to constant errors. 

@ the London County Council has little*or nothing in common 

with the bodies which have taken the place of thepld magistracy 
in most districts. It is really the chief Town Council of the 

' e gargest ciġy or aggregation of cities in the world, and the rules 

and rgasoging which, under the ill-drawn ang ill-digested Local 

Gevernment fect, gre aBplied to both, are often singularly in- 
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precise befgre we establish a precedent and 
Ld 


appropriate. Calling London a countyé@is the parent of endless. 
mistakes ; and to abuse the London Ceuncil because it is not 
acting in «i same way as the Cguncils of courflies seem gisposed. 
to act is no less confused tan @nfair. TaH. FARRER. 

. May 5. 


The Alpine Flora, 


° 

I HAD not intended to continue the discussion ow this subject, 
but Prof. Henslow’s last letter calls for a few refiarks, My 
argument, summed up, is as follows :— 

(1) Alpin® plants as a class show gertain charagters, e.g. 
dwarfing and compact growth. e 

(2) Thesp characters are advantageous to them,@r are cor- 
related with such as are advantageous. 

(3) Although dwarfing, &c., may be produced as the direct. 
result of environment {e.g. poor soil), there is normal variability 
in respect to size, time of maturing, &c. ¢ . 

(4) When in cultivation thot plants are selected which show. 
a natural tendency to dwarfing, &c., it is found th@t the charac- 
ter is inherited ; and in this way, dwarfed, early-maturing, and 
other peculiar races can beeproduced. i 

(5) On the other hand, when plants have been dwarfed from 
graving in poor soil, or otherwise as the result of environment 
acting directly upon them, there affears to be no evidence to 
show that the peculiarity is inherited. 

(6) Supposing natural selection to be the only factgr, it is 
fully competent, working on the normal variability, to produce 
the results observed, so far as they are hereditary, At least, so 
i@seems to me. 

è To illustrate the point, take Mertensia again. In Colorado, 
M. sibirica grows in ravines, &c., by creeks ; it could not pos- 
sibly grow in the same way above timber-line, with its tall 
stems and abundant foliage. Yet it gains much advantage in 
the creek- bottoms ffom its height and ‘rank growth ; if it were 
a dwarf, it would be almost or altogether smothered. Above 
timber-line, on the Sangre de Cristo Range, I foul, the dwarf 
species, JZ. Jancéolata, Thus we have two speci@s frequenting 
different situations in the same district : each is fitted fof its sta- 
tion ; either, removed to the station of the other, cayjd not exist. 
In Arctic regions, AZ. sibirica has produced a dwarf variety called 
drummondiz, which is, I suppose, a first step towards the estab- 
lishment of a dwarf Arctic species. 

Prof. Henslow asks why, if natural selection eliminates tall 
plants on Alpine summits, it does not also do so lower down? 
Iam not at all clear that it does not, in somg cases. For 
example, why is it that plants growing on exposed sea-Shores 
have a tendency to ligupom the ground or otherwise to evade 
the violefce Of the winds? Føt when a plant is growing among 
ethers, it has to compete with them in raising itself into con- 
spicuousness, and any slight disadvantage from exposure to the 
winds would be more tha compensated by the advantage of, 
being able to spread ils flowers and foliage in the sunlight and 
attract insects. 

The only plant of any size I found above timber-lin® on the 
Sangreede Cristo Range was Cuicus eriocephatis, a wonderful 
great thistle, with bright chrome-yellow flowerS”Mich_are 
visited by umble-bees. But this plant is very prickly 4nd 
woolly, and its heads are nodding ; it is, though it seems para- 
doxical to say so, a gigantic dwarf. ? 

The splendid Primula parryi shows its Erimson flowers by 


@| creeks at very high altitudes in Colorado; an allied but very 


small species lives above timber-line in the same district®, called 

P. angustifolia, ‘These are true species; angzstifoliais not 

starved or frozen parryi. Now P. parryi is coming.into culti- 

vation, it would be interesting to see whether it could be modi- 

fied by environment in the direction of angustifolia, and howdar 
such modification would be inherited. 

There are other matters One might distuss, but | think I have 
already written enough. I mere ask, will Prof. Henslow 
give a case in which the direct effect oRenvironment Aas pro- 
duced wherited dwayfing? Will he al®show that natural selec- 
tion cannot produce a dwarfed variety, or that artificial sele€tion 
has not? ° ° "b. D. A. CocKERELL. 

3 Fairfax Road, Bedford Park, Chiswick, W., April 27. 

. g 
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Mr. THISgLTon-DvERysn hig interesting letter in NATURE 
(p. 581), @oes not mgation one of the striking characteristics of 


"the Alpine ete remarkable brilliancy of the flowers, as 
compaired with those "borre by the same g similar species in 
. 
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England. A comparigon of this kind made by the memory is 
no doubt not sewerely scientific, but those tpurists im Switzerland 
who af in thghabit of obser#iag flewers will probably confirm 
the statement. Plants grown at high levels in the Alps are, as 
Mr. Dya says, above a great screen of aqueous vapour, and I 
have in my oavn mind always put down the greater brilliance of 
A@pine flowers to their getting more Sun than in our cloudier 
climate. I»is not, however, solely any altera@ion in the actual 
effects ofthe solar rays, caused by this absence of aqueous 
vapour, that makes the colours of Swiss flowers sg bright. The 
same, ow I should assgrt from merpory, even greater, brilliancy, 
will hẹ found in Arctic and sub-Arctic Norway by anyone who 
visits the Whrpndhjem district and the coast to Hammerfest in 
June. Western Norway notoriously is one of the moistest parts 
of Europe ; but, on the other hand, it figs, broadly speaking, no 
night at midsummer, It is thus apparently the quantify, and 
not the quality, Of the sunlight that causes the peculiarly vivid 
colourseof Swiss flowers, including those of the pastures from 
200e feet upwards. I have never been in Switzerland in spring, 
and I cannot therefore judge whether the colours of the flora in 
the lower districts are also more brilleant than ours; but it will be 
seen below that Swiss observers find that the high Alpine flora 
is much more brilliant than the same plants in the lowlands 

Our great national garden at Kew is peculiarly badly situated 
for the growth of Alpines, The situation is low and foggy, and 
mild mguggy weather alternates with night frosts. Above all, the 
smoke pall of London is peculiarly destructive in connection 
with the other disadvantages of the site, Alpine plants, as Mr. 
Dyer shows, are, in their natural state, at rest under a cloal@of 
snow during the winter. The least warmth, however, start® 
them into growth, and the marvellously rapid flowering of many 
kinds in the ooze on the melting of a snow-bed, is one of the 
most curious sights of the Alps. The Kew climate (and the 
general English one tob, though to a lessgr degree) keeps the 
plants in growth in winter. Then fogs, smoke, and damp collect 
on the yofhg growth. These enemies are peçuliarly liable to 
attach thenfselves to the numerous sorts with hairy or woolly 
leaves.® Then follow night frosts, and the young growth perishes. 

The apgjsation of these remarks is, that it does not follow 
that, because cold frames are necessities in the culture of Alpines 
‘at Kew, they should be used elsewhere in England. There has 
been a long discussion recently on this very point in the gar- 
dening papers, and the general belief appears to be, that given 
a fairly dry climate cold frames are zijurious, because they 
excite and keep plants in growth when they should be at rest. 
A sheet of glass suspended over a plant in the open air, so as to 
shoot off our superfluous rain and to keep off some of our fog, 
appears to be muchebetter, for premature growth 








is not stimu- 
lated. Alpines should so far as practicable be kept as dry as we 
can in winter, by drainage, light soil, &c. Then when growth 
commences, say in March, they shofld be well watered each day 
{unless it is raining), early in the morning. The plentiful 
moisture thus supplied to some degree takes the place of the 
melting snow, and it has dried off before the evening frosts seize 
upon the leaves. The plants thus can grow freely in*the day 
becaust they are surrounded with a moist atmosphere, and they 
art &ept “stocky ” (in gardeners’ phrase) by thegold at night, 
just as they are in fact on the Alps. This is the plan recom- 
mended by that greft authority M. H. Corrévon, of the Jardin 
Alpin d’Acclimat&tion, Geneva. In the drier climate of that 
city, M. Corrévon replaces the snow blanket of the Alps by 
pine boughs fastened closely over his Alpines. In England this 
woulde I fear, only makethe plants rot, It does not fllow that, 
because many plants in frames at Kew grow long and straggling 
and lose their natural habit, they do so in England generally in the 
open air. The changes in the habits of Alpines are largely due 
to changes in soil. For instance, the Edelweiss (Guaphalius® 
leontopodium) grows perfectly freely from seed anywhere about 
London, but @he flowers bse their compactgess. I ang told, 
however, that if plegty of lime is added to the soil they 
become as compact anc@close as i Switzerland. e 

M “Les Plantes des Alpes” (Geneva, Jules-Carey) M. Cor- 
révon very fully explaig? his views, ®rmed, after great practical 
experience, on the conditions of the Alpine flora. Your space 
will not allow me togmake many quotations from a work of the 
utmost interest bothgtheoretical and @fifictical, bu® the following 
bears on my point as to the brifliant*colours of Alpgne flowers :— 

“Ces végétaux sont ‘reine Kinder deSLichtes,’ comme les ae 
appelés un poate allemand; on negrouye pas de champignons 
dans les Alges, ni gucuife plante qui n’appartiehne franchement 
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se trouvent transportés là-haut sont-elles parées de coulgur bien 
plus vives, bien plus pures qu’elles ne sont chez nous.” f 

M. Corrévon gives a number of instances in support of this, 
which § will not quote here. In conclusion, is Mr. Dyer correct 
in thinking that the soil in the high Alps is permanently frozen 
with the exception of a slight film on the top? Iam aware that ı 
when you get to considerable elevatjpns the subsoil is frozen. 
For instance, L was told that the reason for the @vell-known 
mortuagy on the Great St. Berna was that bodies could not be 
buried there. But a great many of the flowers generally called 
Alpines grow bg!ow the tree limit of 6020 or 6500 feet, and few 
are to be found above 8000 feet. If the subsoil on the higher 
Alps is frozen, it would ngt apparently be so where trees grow, @ 
and it would be interesting to know the line of subterranean 
frost, and at what depths below the surface it is permanent at 
various elevations. 9. INNES ROGERS, 

Chislehurst, April 27. 


° Co-adaptati®n. ' 

I wo not propose to extend the diecussion on this subject 
beyond the present communication, but I cannot refrain from 
calling attention to the remaekable discrepancy gn the position 
taken by Dr.® Romanes in his last letter (April 23, p. 582), 
and that in his former communication (March 26, p. 489), in 
which he says:—‘‘I do not... hold myself responsible for 
enuncigting Mr. Herbert Spencer’s argufient, which the quota- 
tion sets forth. I merely reproduced it from him as an argument 
which appeared to me valid on the side of ‘use inheritance.’ 
For not only did Darwin himself invoke the aid of such inberit- 
ance in regard to this identical case . . . &e.” If words have 
any meaning, this implies that Dr. Romanes agrees with Darwin 
in regarding this case as one in which ‘‘ use inheritance ” played 
apart. Now, after I have endeavoured to show that this sup- 
posed case of co-adaptation can be explained without the aid of 
“use inheritance” at all, Dr. Romanes says that there is no 
difference of opin®on on thif point between us. I can only say 
that,I am very glad to learn this admission on his part, but why 
did he quote the argument from Herbert Spencer as ‘‘ valid on 
the side of ‘use inheritance,’” if he did not believe it to be a 
case of true co-adaptation ? R. MELDOI 4. 
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High and Low Level Meteorological Observatories. 
PHAWe read with much interest your article of the rith inst. 





eon the results obtained by simultanecets @bservations in the 


meteorological observatories at the base and atthe summit of » 
Ben Nevis. Ben Nevis rises to a height of only 4370 feet above 
the sea, and yet we find that the gomparison of these observa- 
tions gives results of a kind that could not be obtained fr$m any 
number of stations all on the same level. Might we not hop 
for still mofe valuable results from similar observatories placed 
at thé base and the summié of Etna and eriffe? Etna is 
10,870 feet high, and Teneriffe 19,200. These woull be better 
than any Alpine stations, because of their perfect isolation. 

Belfast, April 25. JOSEPH JQHN MURPHY. ø 
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An “‘Infernaaional Society,” ` 

AN institulion with the grandiloquent title of ‘ The Inter- 
national Society of Literature, Science, and Art,” which appears 
now to be largely touting for subscrjptions, publishes in its 
préspectus a list of the ‘Honorary Cougcil,” among whom 
appears ‘‘ Professor Flower. As I am the only person in this 
country to whom such a description could be applicable, and as 
many of my friends have inquired of me whether I have really, 
gfven my support to the institution, I wrote to thg secretary to 
inquife by what authority the name appeared, and received th® 
following reply, which heeds ho comment :— 

“ Sir, We beg to acknosyledge the receipt of your favour of « 
Saturday. The gentleman tPwhom you refer is th@"¥wbigknown 
Professor Ogilby Flower, of New Pork. I am gorry the 
coincidence should have caused you any annoyance. In fugire 
printings of our prospectus the Chiéstian name shall be insertel,, ® 
so that wo misunderstanding may exist.” .’ 

Although this letter was dated March 9g last, I find thé 
the prospect@s continues to be issued unchanged, otherwise 
I should not have cared to trouble you with what may appear a ,@, 
small personal matter. I may mention that there areeother namgs 
upon the list whigh present as great gr even grgateMdiffieulties 
of identification. ew. H. Frowes$ 
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ON SOME POINTS IN THE EARLY HISTORY 
k OF ASTRONOMY.: 


II. 


E have next to deal with the astronomical relations 
of the horizon’ of any place, in confection with the 
worship of the sun and stags at the times of rising gysetting, 
when of course they are on or near the horizon; and in 
order to bring this matter nearer to the ancient monuments, 
we will study this question- for Thebes, where they exist in 
greatest number and have been reost accurately described. 
The French and Prussian Governments have vied with 
each other in tke honourable’ rivalry of mapping and 
describing the monuments. The French went to Egypt 
at the end of the last century, while the Scientific Com- 
mission which accompanied the army, a Commigsiqgn ap- 
pointed by the Institute of France, published a series of 
volumes containing @lans of all the chief temples@in the 
valley of the Nile, as far as Phila. 

. In the ye@r 1844, after Ch&mpollion hadJed the way in 
deciphering the hieroglyphics, we became almost equally 
indebted to the Prussian Government, who also sent out 
a Commission to Egypt, undgr Lepsius, which equalled 
the French one in the importance of the results ofthe ex- 
' ploration; in the care with which the observations were 
-madé, and in the perfection with which they were 
- recorded. Hence it is thatin attempting to get informa- 

tion from ancient temples it is wise to study the region 
round Thebes, where the information is so abundant and 
is ready to our hand. 

We have then to consider an observer on the Nile at 
Thebes, and to adjust thingseproperly, we must rectify 
the globe to the latitude of 25° 40’, or, in other words, 

_incline the axis of the globe at that angle to the wodden 
horizon. 

. It will be at once seen that the inclination of the axis to 
the horizon is very much less than in the case of Bondon. 
Since all the stars which pass between the North Pole 
and the horizon cannot set, all their apparent mpve- 
ment will take place above the horizon. All te stars 
between the horizor® and the South Pole will never rise? 
Hence, stars within the distance of 25° from the Nérth 
Pole will never set at Thebes, and those stars within 25° 
of the South Pole will hever be visible there. At any 
‘place the latitude and the elevation of the pole are the 
same. It so happens that all these places “vith which 
archzologistssMave to do in ssudying the history o? early 


. «peoples, Chaldæa, Egypt, Babylonia, China, Greece, &c., 


‘ 


are all in middle latitudes, therefore we have to deal with 
* bodies in thesskies which do set and bodies which do not, 
ang the elavation of the pole is neither very great nor 
very small. | In each differemt Jafitude the inclination of, 
-the equator to the horizon as weli as the elevation of the 
pole will vary, but there will bo a strict relationship 
between the inclination of the equator at each point ande 
the elévation of the pole. Except at the poles themsefves 
the equator will cut the horizon due east and due west. 
Therefore everything to the north of the equator which 
* rises or sets will tut the Horizon between the east or west 
epoint and the north point ; those bodies which do got set 
will of course not cut the horizon ateall. 
The sun and stars near the equator, in such a latitude 
"as t Thebes, will appe#r to rise or set at no very 
éonsiderable angle fbm the vertical; but when we deal 
with stars rising or setting near to the north or south 
e. e 


© t From shorthand notes of a course of lectures to working mep delivered 


@t the Museum of Practical Geology, Jermyn treet, in Nuvember x8go. 
The totes were revised by me at Aswan during the month of January. I 
have found, since my return from Egypt in March, that p@t of the subject- 
matter of the lectures has been previously discussed by Herr Nissen, who 
@as empleyy! the same materials as mysclf. ‘Io him, therefore, so far as 
@ at presey know, belongs the credit of having first made the suggestion 
thgt ancient temples Were orgnted on an astronomi@al basis. His article is 
tosb@found in the RMeinisches Museum für Philovogie, 1885. Continued 
gom vol. xliä. p. 563°> e e 
— ay 
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points of the horizon they will segn to skim along the 
horizoneiastead af rising directly. .¢ 

Now it will at once %e eBvious that there mist be a 
strict law connecting the position of the sun or a star 
with its place of rising or setting. Stars atthe same 
distance from the celestial pole or equator will rise or set 
at the same ppint of the horizon, and if a star does not 
change its place in the heavens it will alwayg rise or set 
in the same place. Here it will be convenient to intro- 
duce one & two technical terms: ve generally define a 
star’s place by giving, “as one ordinate, its distance in 
degrees fgom the equator: this distance is called its decli- 
nation. Further, we generally define points on the 
horizon by dividinggits whole circumference into 360°, 
so that we can have azimuths of 90° from each põle to 
the east and west points. We also have amplitudes from 
he east and west points towards each pole. We can 
say then that a star of a certain declination will rfse or 
set at such an azimuth or at such an amplitude. This 
will apply to both north and south declinations. 

Jhe following table gives the amplitudes of rising or 
setting (north or south) of celestial bodies having declina- 
tions’from 0° to 64°; bodies with higher declinations than 
64° never set at Thebes if they are north, or neveg rise-if 
they are south, as the latitude (and therefore the elevation 
of the pole) there is nearly 26°. 

















Amplitudes at Thebes. 

Declinati-n, | Amplitude at Thebes. f Declination. | Amplitude at Thebes. 
o e + H ig i o ‘ 
o o o #33 37 1 
I sek? y 34 8 2r 
2 2 13 35 39° 3? 
3 3 a 36 40 042 
4 4 2 37 I 53 
5 5 33 38 o “He 
: : 40 39 44 17 

s 47 40 45 30 
8 8 53 4I 46 43 
9 9 59 42 47 56 
10 u 6 43 e 49 10 
Il 12 13 44 50 25 
12 ole 3302 s 45 51 4I 
13 14 27 è 46 o 52 57 

e I4 15 34 47 54 14 
15 16 41. 48 55 32 
16 17 49 ® 49 56 51 
17 18 56 50 58 12 
18 20 3 51 59 34 
19 21 10 y 52 6o $8 
208 22. 17 i 53 62 23 
21 23 25 e 54 3 Si 
22 ° 24 33 55 65 24° 
23 25 41 56 66 s? 
24 26 49 s7 68 3I 
25 27 58 58 Jo 12 
26 29 6 59 7I 59 
27 30 15 60 73 35 
28 e 31 23 61 76 æI 
29 32 32 62 78 25 
30 33 41 63 a 81 19 
3I 34 5I 64 85 42 o 
32 36 Iı 





[3 v 
This being fremised, we now pass to the yearly path 
of theesun, with a view @f studying the relation of the 
various points of the horizon occupied by the swn at 
different times*in theeyear. In*ghe very early obser- 
vations that were made*in Egypf, Chaldzea, and else- 





Where, when the sun was considered to be a god who 


every morning got inthis bpat and fipated across space, 
there wag So particular reason for considering the ampli- 
tude at which the Boat left, or came to, shore. But afew 
centuses shéwed that tltis rising oy setting of the sun in 
widely varying amplitudes at differeny partseof the year 

. . . 
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depended upon a vegy definite law. We now, of course, 
more fortunate than the early Egyptians, knew exactly 
what this laweis. We saw*m te last lecture that not 
many years ago Foucault gave us a means of demon- 
strating the fact that the earth rotates on its axis. We 
have also a*perfect method of demonstrating that the 
earth not only rotates on its axis once a gut that it 
moves royid the sun once a year, an idea which was 
undreamt of by the ancients. As a pendulum shows us 
the rotation, so the determination of the aferration of 
light dgmonstrates for us the revolution of the earth round 
the sun. è è 

We have, then, the earth endowed with these two move- 
ments—a rotation on its axis in a qay, and a revolution 
round the sun in a year. To see the full bearing of this 
on ous present fnquiry, we myst for a time return to the 
globe or mogel of the earth. ° 

T® determine the position of any place on the earth’s 
surface we say that it is so mapy degrees distant from 
the equator, and also so many degrees distant from the 
longitude of Greenwich: we have two rectangular ço- 
ordinates, latitude and longitude. When we conceive 
the earth’s equator extended to the heavens, we have a 

. means pf determining the positions of stars in the heavens 
exactly similar to the means we have of determining the 
position of any place on the earth. We have are 
defined distance from the equator as north or sout 
declination in the case of a star, as we have north lati- 
tude or south latitude in case of a place on the earth. 
With regard to the other co-ordinate, we can also say it 
is ata certain distancę from our first point of measure- 
ment, whatever that may be, along the celestial equator ; 
speaking oféhe stars we call this distance right ascension, 
as s%ealemge of matters earthy we measure from the 
meridiaw of Greenwich and call this distance longitude. 

The moygyent of the earth round the sun is in a 
plane which is calleel the plane of the ecliptic, and the 
axis of rotation of the earth is inclined to that plane at 
an angle of something like 233°, We can if we choose use 
the plane of the ecliptic to define the positions of the 
stars as we use the plane of the earth’s equator. In that 
case we talk®f distance above the ecliptic as celestial 
latitude, and along the eclipticeas celestial longitude. 
The equator, then, cuts the ecliptic at two poitits® one of 
these is chosen for the start-point of measurement along, 
either the equator or the ecliptic. It is called the first 
point of Aries. ° 

We have, then, two systems of co-ordinates, by each 
of which we can define the position of a star in the 
heavens: equatorial co-ordinates dealing with the earth’s 
equator, eguptic co-ordinates dealing with the éarth’s 
orbit. ‘Knowing that the earth moves round the sun 
once @ year, the year to us moderns is define with the 
most absolute accugacy. In fact, we have three years: 
we have a sideread year—that is, the time taken by the 
earth to go through exactly 360° of longitude; we have 
what iscalled the tropical year, which indicates the time 
taken ky the earth to go through not quite 3603, to go 
from the first point of Aries till she meets it again; and 
since the equinoctial point advances to meet the earth, 

eweetalk about the® precession of the equinoxes; this 
year is the sidereal year minus,twenty minutes; then 
there is alsoeanother yeaz called the anomalistic year, 
which depend upon the movement of the point in ‘the 
earth’s orbit*where the garth is nearest to the sun ; «his is 
runnjpg away, so to speak, from the firs® point of Aries, 
instead of advancing ta meet it, 9p that im this case we 
get the sidereal year plfis nearly five minutes. 

The angle of the ificlinatign of the earth’s plane of 
rotation to the plane of its revqj@@ion round the sun, 
which, as I have said, is sonfethtg like 2349 is called 
the obliquity of the ecliptic. This obliqhity is subject to a 


slight change ; Gogo years ago it was ever 24°e . 
In order tọ give g coficrete idea of the most important 
, 2 J ° . 
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points in the yearly path of the sun round the earth, I 
have here four globes representing the earth, with another 
globe in the middle representing the sun, showing the 
four pfactically opposite points of the earth’s orbit, in 
which the north pole of the axis is most inclined to the 
sun; the north pole of the axis is most inclined away 
from the sun ; and the two opposite afid intermediate points 
where the axis is not inclined fp or from the sun, but is 


at right angles to the line joining the earth in these two _ 


positions, | 


A diagram (Fig. 6) shows what will happen under these e 


conditions. If we take,the two points at which the axis, 
instead of being inclined towards the sun, is inclined at 
right angles to it, it is perfectly obvigus that we shall 
get a condition of things in which the movement of the 
earth on its axis will cause the dark side of the earth 





Ss 
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Fic. 6.—Diagram showing the equality of the sun's zenith distance at the 
two equinoxes. N, north pole of the earth; s, south pole; Z, zenith of 
Greenwich. 


and also the light side represented by the side nearest to 
the sun both being of equal areas, to extend from pole 
to pole; so that any place on the earth rotating under 
those conditions will be brought for half a period of rota- 
tion into the sunlight, an@ be carried for half a period 
of the rotation out ‘of the sunlight; the day, therefore, 
will Ue of the same length as the night, and the days and 
nights will therefore be equal all over the world. 

We call that the period of the equinoxes; the nights 
are of the same length as the day in both these positions 
of the earth with regard to the sun. 

Bug in Fig. 7 we have a very different condition. Here 
the nortf& pole is inclined at the greatest angle of 234° 
téwards, and away from, the sun. ®If I take a point 
very near the north pole, that point will not, in summer, 
be carried by the earth’s rotgtion out of the light, 

e 
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Fic. 7.—Diagram showing the variation of tha sun’s, zenith distance from 
solstice to solstice. N, north pole of the earth ; s, south pole; z, zenith 
@ .of Greenwich. a 
e. . è . ° 
and a part equally near the® south pole will not be able 
to get into it. These are the conditions at and near 
two other points called the solstéces. e 


Iĝ each of these globes I have placed a wire torrepresent ẹ 


the ovdthead directign from Jermyn Street, London, and if 
I observe the angle between this direction of the zenith to 


the sun in winter I get a cOusiderable one; bulpajl take © 


the opposite six-monthly conditioneand take the ,Samee 
zenith point, I get a very small angle. In other words 

under the first condition the syp will be far from thee 
zenith of Jermyn Street, we shall have winter; and in the 


other condition the un will be as near as it can be to ® 


the zenith of Jermyn Street, we shall have summer. 


These two points represent the two points in the earth's , e 
sorbit at which the sun has the highest declinati®p north e 


or south. With thè greatest north deelinafionethe sun Wi 


come up high, appear stationary for a day or two, a$ it i 


. altitude is greatest and least. 


>. e e 
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does &t our summer solstice, and then go down again; 
at the other point, when it has the greatest southern 
declination, it will go down to the lowest point, as it does 
in our winter, stop, and come up again—that is, the sun 
will ‘stand still, and the Latin word solstice exactly 
expresses that idea. We have then two points in the 
annual r€volution of the earth round the 8un at which we 
have equal altitudes of thæsun at noon, two others when the 
We get the equal altitudes 
at the equinqxes and the greatest and the least at the 


e solstices. These altitudes depend upon the change of 


the sun’s declination. The change of declination will 
affect the azimuth and amplitude of the sun’s rising and 
setting, this is. why the sun sets most to the north in 
summer and most to the south in winter. At the 
equinoxes the sun has always o° Decl., so it rises and sets 
due east and west allover the world. But at thasolgtices 
it has its greatest declination of 234° N. or S.; it will 
rise and set therefof far froin the east and west Soints ; 
how far, will depend upon the latitude of the place we 
consider. he following aré approximate yalues : 


Ampl:tude of sun 


Latitude of 
at solstice. 


place. 


25 ae ae Len ree 20 S@ 
3 ha i ‘eee pas 27 24 
29 8 
31 2I 
34 40 
ee oP site Ses 38 20 
55 wis Se ee -4 0 

At Thebes, representing Egypt, we find that the sun’s 
azimuth at the summer solstice will be 26° N. of E. at 
rising, and it will be 26° N. of*W. at sesting. 

These solstices and their accompaniments are amogg the 
striking things in the natural world, In the winter solstice 
we have the depth of winter, in the summer solstice we 
have the height of summer, while at the equinpxes we 
have but transitional changes ; in other words, while the 
solstices point out for us the conditions of greatest heat 
and greatest cold, the equinoxes point out for us those 
two times of thesyear at which the temperature conditiogs 
are very n@arly equal, although of course in the one gase 
we are saying good-bye to summer and in the other to 
winter, To people whg live in tropical or sub-tropical 

, countries a summer solstice is a very much more definite 
thing than it is to us. In Egypt the summer solstice was 
paramount, fog it heralded the rise of the Nile. Next 
came the aufumnal equinox, for it marked the height of 
the inundation. 

Did the ancients know ənything about these solstices 
and these equinoxes? That is one of the questions which 
we have Yo discuss. Dealing, with the monumental 
evidence ig Egyptealone, tlfe answer is absolutely over 
whelming. The evidence I propose to bring before you 
consists of that afforded by some of the very oldest 
temgles that we k@ow of in Egypt. Among the mo% 
ancient and sa@red fanes in ¢igypt was one at Abydos, 
which, the tradition runs, was built by the Shosou-Hor or 
servants of Horys (therefore sun-worshippers) before the 
time of Menes ; Menes, as we have seen, having reigned 
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called the Sanctuary, Naos, or Holy of Holies, is reached. 
The end ef the tample at which the pyloms are situated is 
open, the other is clos@l. *Phese lofty towers, anf indeed 
she walls, are sometimes covered with the most won- 
derful drawings and hieroglyphic figures an@ records. 
Stretching in front of the pylons, extendifg sometimes 
very far àn fyont, are rows of sphinxes. „ This prin- 
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è at a date certainly not less than 4000, and possibly 50000 [Bue 
years B.C, s e° ; 
First a word as to the gengwal plan of a temple such as 
ewe n Egypt. evhey may be arranged architecturally 
into fwo main groups. Edfouis the most perfect example 
e ff one of the first group, characterized by having a pylon 
ə * consisting of two massiVe structures right and left of the 
* e entrance, which are somewhat like the two towers that 
one sometimes seeson the west front of some of our English 

. cathedrals. The Temple of Ramses II. in the Memnonia | and exact 
Sat Thebes is another example (Fig. 8). „| there really are tyo such temples back to back, and the 

* Front thg emtrange-pylon the temple goes stretching | distance which separates the outside entrances of both is 
along through various halls of different sizes and details | greafer than the distafice from Ball Mall to Piccadilly ; 


e. euntil atlast at she extreme end of the temple wh& is | the great temple covers aboyt twice the area covered by 
e a 
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cipleeis carried to such an exteat that in some cases 
separate ere gees Wave beens built right in front 
in the ali®ament of the temple. At Karnak 
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eee 
St. Peter’s at Rome, $® that these were temples of a vast- 
ness absolutely ugappreached in the modern werd. 

In Déaderahwe have an eagmpée of the second group, 
in which the massive pylon is omitted. In these the, 
froht is entirely changed ; instead of the pylon we have 
now an open front to the temple with golumns—the Greek 
forn®of temple is approached (Fig. 9). ò 

I shall Sqoare time to get to the astron8mical side of 
the Greek temples in this course of lectures, but I am 
anxious to take this opportunity to refer to the transi- 
tion fro the Egyptia form of temple to the Greek one. 
The eaft fgont of the Parthenon at Athens very much 
more resemblês the temple of Denderah than it*does the 
early Egyptian temple—that is to say the eastern front is 
ofen¢ it is not closed by pylons. 2 3 

In many Egyptian temples, in the progress from one end 

to the other, one goes througlf various halls of differente 
style? of architecture and different stages of magnificence. 
But in the Greek temple this is entirely changed ; the 
approach to the temple was outsid®, the temple represent- 
ing, so to speak, the core, almost the Holy of Holies, of 
the Egyptian temple, and any magnificent approach toit 








Fic. 9-—Plan of the Temple of Denderah (from Lepsius), showing theebsence 
. «< of a pylon. 
. 


whicl® could be given, was given from the outfide. But 
although they wereequite different in their aspects, they 
were quite similer in their objects. Some Egyptian 
temples took hundreds of years to build; the obelisks 
were a® in single blocks like that on the Embankment, 
and all were brought for hundreds of miles down the Nile. 
A temple meant to the Egyptians a very serious thing 
indeed, i 
e Se much, then, for a general idea of an ancient temple. 
Another point is very striking ingthese temples, notably 
in the chief owe at Karnake 
From one end of the temple to the othes we find the 

axis marked® out by harrow apertures in the vagious 

ylone, and many walls with doors cr8ssing. the axis. 

here are 17 or 18 of these limiting apertutes, and in the 
other temple which is Qack to b&ck to this one we have 
pylons in exactly the,same wag limiting the lighe Which 
falls into the Holy,of Holies oratè Sanctuary. This 
construction gives one a very d@finite impreesign that 
every part of the temple was built to Sibserve a special 
object, viz. to linfit the sunlight whieh fedl on its front iato a 
narrow beam, and tg carry it to the other extremity of the | 
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e—into the sanctuary—which extremity was alvays 


templ 
ght 


blocked. There is no case in which the beam of li 
can pass absolutely through the temple. 

The idea is strengthened by considering the construction 
of the astronomical telescope. Although the Egyptians 








knew nothing about telescopes, it would seem that they i 
had the same problem before them which we sole by a 
special arrangement in the modern telescope—they wanted 
to keep tfe light pure, and to leat it into their sanctuary, 
as we lead it to the eyepiece. To keep the light that 
passes into the ĉyepiece of a modern teles®pe pure, we | 
e 
. 


ry 
of Karnak, looking south cast, from outside 
from @photograph by the author). 


ic. ro. he axis of the Tapo 


the north-west py 


have between the object-gla$ and the eyepiec eries 
of what are called diaphragms; thatøs a cries Sms ° 
right along the tube, the inner diameters of the rings 
being greatest close to the objgt-glass, and smalles® e 
close to ghe eyepiece; these diaphragms must so be "aa 
made, that all the light from the object-glass shall fall © 
*upon the eyepiece, without loss, or reflection by the tube. 
These apertures in the pylons and separating walls of 
Egyptian temples exactly represent the diaphr fas in e 
the modern telescofe. J. N@RMAN L@CKYER? o 


(To be continued.) ~ e" 
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know more about the structure of the air than we do 
« * about the ether. 





HERTZ S EXPERIMENTS? 
H. 


e 
[5 the last article, a general method of measuring the 

velocity at which a disturbance is propagated was 
described. It depended on being ablg to produce a 
regular Succession of disturbances at equal intervals of 
time. These were mad@ to measure their ow velocity 
by reflecting them at an obstacle. Then, by the inter- 
ference of th@incident and reflected wates, a succession 
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of loops and nodes are produced at intervals of half the | 
distance a disturbance is propagated during the time | 


between two disturbances. 


Iteis a general method ap- | 


plicable to any s@rt of disturbance that takes time to get | 


from one place to another. It has been applied over and i 
over again to measure the rate at which various kinds of 
disturbance are propagated in solids, liquids, aad @ases. 
It was applied in agnodified form years ago, to weasure 
the length of a wave of light ; and, within the last year, 
some of thg most beautifulgexperiments on photography 
ever described are applications of this prénciple by Herr 
Wiener and M. Lippmann. 

There are three things essential to this expeziment : 
(1) some method ôf originating waves; (2) some method 
of reflecting them; (3) some method of telling where 
there are loops and where there are nodes. We will take 
tfem in this order :— ; 

(1) How can we expect to originate electric waves? If, 
when a body is electrified positively, the electric force due 
to itexists simultaneously everywhere, of course we cannot 
expect to produce anything like a wave of electric force tra- 
velling out from the body ; but if, when a body is suddenly 
electrified, the electric force t&kes tim@ to reach a place, 
we must suppose that it is propagated in some way as a 
wave of electric force from the body to the distant place. 
This, of course, assumes that there is a medium which is 
in some peculiar state when electric force exists jn it, and | 
that it is this peculiar state of the medium, which we call | 
electric force, existing in it, that is propagated from one 
place to another. It must be carefully borng in*mind 
what sort of a thing this is that we call the electric forge 
at any pldte. It is not a good name—electric intepsity 
would be a better one; but electric force has come so 
much into use, it is hardly to be expected that it can 
be eradicated now. Electric force at any place is mea- | 
sured by the mechanical force that would he exerted at | 
the place if 4 unit quantity of electricity were there. It | 
is nota for& itself at al]; it is only a description of the | 
condition of the medium at the place which makes elec- 
tricity there tend to mae. The air near the earth 
is in such a condition that everything immersed in it | 
tends to 


ove away from the earth with a force of about | 
126 dynas for each cubi® centimetre of the body, że. | 
each cubic centimetre tends to move with a fo:ce of 1°26 | 
dynes. Now the condition of the air that causes this 
is never described ùs volume force existing at the glace, 
though we do describe the cerr: sponding condition of the 
ether as electric force existing there: and as volume force 
existing would þe a very objectionable description of the 
conditiop of the air when, being at different pressur@ at | 
various levels, it tends to make bodjes move withea forc®) 
proportional to their volume, so efectric force existing is 
aven ppicctionable descrigtion of the condition of the 
etha whatever it gs, that tends to make bodies move 
with"a force in proportion to their electric charges. We | 
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We know that the structure of the air 
that causes it to act in this way $ that ther€ are more | 
molecules jumping about in each cubic gntimetre near 
she earth than there are at a distance, and we do not | 
know*yet what the structure of the ether is that causes ig 
Tact n tbis remaykable way ; but even though we do | 
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not know the nature of the structgire, we know some of 
its effects by means of which we can m@€asure it,and we 
can give itaname. Atthot8h we know very little indeed 
about the structure of a piece of stressed india-rubber, 
yet we can measure the amount of its strefs at any 
place, and can calb the india-rubber in “this pecyliar 
condition® “ sgressed india-rubber.” As matter of 
fact, we know a great deal more about the peculiar con- 
dition of the ether that we describe as “electric force” 
existing than we do abput the ‘‘ggressed indiagrubber”; 
and there is every reason to suppose that the strugture of 
the ethew is, out of all comparison, more signpfe than that 
of india-rubber. 

When sound-wage@p travel through the air, they consist 


| of @ompressions followed by rarefactiops, and between 


them the pressure varies fgom point to point, so that here 


“ve have travelling forward a structure the eam® ag that 


: -@, 
of the air near the earth, and waves of sound might be 
described as consisting of a succession of positive and 
negative “ volume forces” travelling forward in the air: 
this form of expression would no doubt be objectionable, 
but still if all we knew about the properties of the air 
near the earth was that it tended to make bodies move 
away from the earth with a force proportionalto their. 
volume, it is quite likely that this condition of affairs 
gear the earth might have been described as the existence 
of a “ volume force” near the earth, and when it was dis- 
covered that this action was due to a medium, the air, it 
would bave been quite natural to describe this state of 
the air as “volume force” existing in it: and then when 
waves of sound were observed itewould be quite natural 
d'be described as waves of “volume force,” 
especially if the only way in which we couRl detect the 
presence of these waves was by observiag the" force 
exerted on bodies immersed in it, which was profiortional 
to their volumes, and which we happen to dagow is really 
due to differences of pressure at n®ighbouring points in 
the air. We donot know what is the structure of the 
ether that causes it to exert force on electrified bodies, 
but we know of the existence of this property, and when 
it is in this state we say that “electric force exists in it, 
and we have certain ways by which we fan detect the 
existence of “ elecgric f8rce,” one of which is the produc- 
tion of*an*electric curregt in a congluctor, and the con- 
sequent electrification of the conductor, and if this is 
strong enough we can produce an electric spark between 
it and a neighbouring Conductor. When a conductor is 
suddenly electrified, the structure of the ether which is 


| described as electric force existing in it travelgfrom its 
| neighbourhood through the surrounding ether, and this 


is described as a wave of electric force traveding through 
the surrognding ether. It $ desirable to be quite clear 
as to what is meant by the term a wave of electri® force, 
and what we know about it. We knew that it is a region 
of ether where its structure is the sam® as in the neigh- 
bourhood of electrified and some other bodies, and owing 
to which force is exerted on electrified bodies, ang electric 
curren® are produced in conductors. ° 

We may, then, reasonably expect that, if it is possible 
to electrify a body alternately posigively and negatively 
in rapid succession, there will be produced all round ite 
waves of electric force—that is, ¥ the electric force is 
prepagated by, and is due toga medium grounding the 
electrified by, if electrification is a special state of the 
medém that fills the space betwae& bodies. 

(2) The next*question is: How can we reflectethese 
waves? In ofder to@eflect a wag, we must interpose in 
its way some body that stops it, What sort of bodies 
stop etectric force? Conductors gre known to act as 
complete Screens of Slectric force, so that a large con- 
ducting s®eet wopid naturally be suggested as the best 
way to reflect wates of electric force. Reflection always 
occis when there if a changg in *th® nature of the 
medium, even though the change isgnot se great as to 
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stop the wave, and it das long been known that, besides 
the actipn of coffductors as screens of electric ¥érce, dif- 
ferent non-con@luctors act ditren ly in reference to elec- 
tric. force by differing in specific inductive capacity. 
Hence wt might expect. non-conductors to reflect these 

Ways; although the reflection would probably not be so 

intense frog, them as from conductors.e Fence this 
question af how to reflect the waves is pretty easily 
solved. We are acting still on the suppositiog that there 
are waves at all. $ electric force exist everywhere 
simultapeously, of course ‘there will be no waves to re- 
flect, and, fongequently, no loops and nodes preduced by 
the interference of the incident and reflected waves. 

~ 43). The third problem is: How camee expect to detect 

» wheré there are Joops and where there are nodes? R€call 
the eff€ctsof electric force. Ia tends to move electrified 

_ bodies. “If, then, an electrified body were placed in a 

loop, it would tend to vibrate up and down. This method 

may possibly be employed at some future time, and it 
< may be part of the cause of photographic actions, for 

_ these have recently been conclusively proved to be duedo 
‘electric force ; but the alternations of electric force from 

positive to negative that have to be employed are so rapid 
«that no@ody large enough to be easily visible and electri- 
fied to a reasonable extent could be expected to move 
sufficiently to be visibly disturbed. It is possible that we 


an 








may find some way of detecting the vibrations hereby b 
given to the electrified ions in an electrolyte ; and it has 


recently been stated that waves originated electrically 
shake the elements in sensitive photographic films 
< sufficiently to cause changes that can be qeveloped. The 
other action of electric force is to produce an electric 
current in af&onductor and a resultant elegtrification of 
the condtict@r. Two effects due to this action have 
; ally Seen used to detect the existence of the wave of 
oent out by a body alternately electrified 
negati¥ely. One of these is the heating of 
x by the current. Several experimenters 
r indirectly used this way of detecting the 
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tive of all, has been to use the electrifica- 
jon of the conductor to cause a spark across an air- 
space. This is the method Herf originally 


oemployed. 
priori, one would aot have expected it to be a delicate | 
It takes very considerable electric forces ¢ 


method at all. 
to produce visible sparks. On thg other hand, the time 
the force need last in order to produce a spark is some- 
thing: very small indeed, and hitherto it has not been 
possiblego keep up the alternate electrifications for more 
than a minute fraction of a second, and this is the reason 

why other «apparently more promising methods have 
failed to be as sensitive as the method of producing 
spark@ If two conductors be placed very close to one 
another in such @ direction that the electric force 
is in the line joinfng them, their near surfaces will be 
oppositely electrified when the electric force acts on 
them, afd we may expect that, if the force be great 
enough, @nd the surfaces near enough, an electri€ spark 
will pass from one to the other. This is roughly the 
arrangement used by Hertz to detect whether there are 
doops and nodes between the originator of the waves and 
the reflector. . . 

Now arises*gie problemeof how to electrify the bady 
alternately positively and negatively wih sufficient 
rapidity. How rapideis “with sufficjent rapidity”? 
To amswer this we must form some estimate of how 
‘rapidly we may expecg* the waye$ to b propagated? 
According to Maxwells theory, they should go at the 
same rate as light, same 300 milion of metres per Second, 
and it is evident thet if we gre gfing to test Maxwell's 
theory we must make provision for gufficierly rapid 
electric vibrations to give some result if the waves are 
propagated at this énormous rate. * THe distante frdin a 


node tosa node is haff the distance a wave travels during 
e . x 
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e. The other way, which has proved so far | 


a vibration. If we can produce vibrations at the Fate of 
300 million per second, a wave would go I metre during 
a vibratjon, so that, with this enormous rate of alternation, 
the distance from node to node would be so cm We 
might expect to be able to work on this scale very well, 
or even on ten, times this scale, 7 with alternations at 
the rate of 30 million per second, and 5 mefes from 
node to node, but hardly on @ much larger scale than 
this. It almost takes one’s breath away to contemplate 
the productioneof vibrations of this enormous rapidity. 
Of course they are very much slower than those of light: 
these latter are more th@n a million times as rapid; but 
300 million per second ig enormously more rapid than 
any audible sound, about a thousand times as fast as the 
highest audible note. A short bar of metal vibrates 
longitudinally very fast, but it would have to be about the 
thouganéth of a centimetre long,,in order to vibrate 
at the required rate. It would be almost hopeless. by 
mechafiical means to produce electri@ alternations of this 
frequency. Fortunately thege is an electric method of 
producing verwrapid alternate electrificationS, Whena 
Leyden jar is discharged through a wire of small resist- 
ance, the self-induction of the current in this wire keeps 
the cutrent running after the jar is discharged, and re- 
charges it in the opposite direction, to immediately 
| discharge back again, and so on through a series of 
alternations. This action, is quite intelligible on Me 
hypothesis that electrification consists in a strained 
condition of the ether, which relieves. itself by means of 
the conductor, Just asa bent spring or other strained 
body, when allowed suddenly to relieve itself, relieves 
itself in a series of vibrations that gradually subside, 
similarly the strai of the ether relieves itselfin a series of 
gradually subsiding vibrations. If the spring while relieving 
itself has to overcome frictional resistance, its vibrations will 
rapidly subside ; and if the friction be sufficiently great, it 
will not yibrate at all, but will gradually subside into its 
| position of equilibrium. In the same manner, if the re- 
sistance to the relief of the strain of the medium, which 
is offered by the conducting wire, be great, the vibrations 
wjll subsfe rapidly, and if the resistancg of the wire be 
too great, there will not be any vibrations @t all. Of 
| course, quite independently of all frictional and viscous 
resistances, a vibrating spring, sygh as a tuning-fork that 
is producing sound-waves in the air which carry*the 
| energy of the fork away from it into the surrounding 
| medium wif gradually vibrate less and Jess, In the 
| same way, quite independently of the resi@ance,of the 
conducting wire, we must expett that, if a discharging 
conductor produces electric waves, its vibrations must 
| gradually subside owing to its energy beifg gradually 
transferred to the surrounding medium. Asfa conse- 
yoe of this the time fhat @ Leyde» jar takes to dis- 
charge itself in this way may be very short indeed, It 
may perform a good many oscillations in this very short 
time, but then each oscillation take» a very very ghost 
time. To get some idea ofgwhat quantitfes we are deal- 
ing with, consider the rates of oscillation which would 
give wave-lengths that were short enough to be con- 
venigntly dealt with in laboratories. So million per 
second gwould give us waves one metre long; ‘consider 
what is meant by rc®¢million per second. We may get 
some conception of it by calculating the time correspond- 
ing to 100 million seconds. Tt is moge than 3 (tam 
2 months. The pendulum of a clock would hate to 
oscillate 3 years and 2 months before it would have pere 









formed as many oscillations as @e require to be per-* 


nd, 


te 
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formed infone seconde The pendulum of a clock leit to æ 


dtself without weights or springs to drive it, and only 
given a single Impulse, would practically cease to vibrate, 


tery heavy, z.e. hada great store of energy oy we%e ver? 


delicately suspended, and exposed only a small resistared& 
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after it had performed 40 or 50 vibrations, unlesgi¢ were © ee 


to tie air. A light pendulum would be etôpped by com- e .* 
e » e . s 
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e *push this analogy still further. Under what conditions | 


e° These knobs were within®2 or 


e © experiments, especially®on refraction, require a smaller | 
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municsting motion to the air after a very few vibrations. 
The caze of a Leyden jar discharge is more like the case 
of a mass on a spring than the case of a pendulum, 
because in the cases of the Leyden jar there is nothing 
quite analogous to the way in which the earth pulls the 
pendulum : it is the ejasticity of the ether that causes the 
electric @urrents. in the Leyden jar disĉharge, just as 
it is the elasticity of ethe spring that cauges the 
motion of the matter attached to it in the case 
of a mass vibrating on a spring. It sis possible to | 


would the spring vibrate most rapidly ? When the spring 
was stiff and the mass small. What is meant by a spring | 
being stiff? When a considerable force only bends it a | 
little. This corresponds to a considerable electric force 
only electrifying the Leyden jar coatings a little, ze. to 
the Leyden jar having,a small capacity. We wanldgon- 
sequently expect that the discharge of a Leyden jar with 
a small capacity wold vibrate more rapidly than ®hat of 
one with a large capacity, ang this is the case. In order 
to make a Neyden jar of very small capacity we must 
have small conducting surfaces as far apart as possible, 
and two separate plates or knobs do very well. The | 
second condition fêr rapid vibration was that thé mass | 
moved should be small. In the case of electric @urrents | 
what keeps the current running after the plates have 
be@ome discharged and recharges them again is the so- | 
called self-induction of the current. It would be well to | 
look upon it as magnetic energy stored up in the ether | 
around the current, but whatever view is taken of it, it | 
evidently corresponds to the mass moved, whose energy | 
keeps it moving after the spring is unbent and rebends | 
the spring again. Hence we ®ay conglude that a small | 
self-induction will favour rapidity of oscillation, and this | 
is the case. To attain this we must make the distance | 
the current has to run from plate to plate as short as | 
possible. The smaller the plates and the shorter the 
connecting wire the more rapid the vibrations ; “in fact, | 
the rapidity of vibration is directly proportional to the | 
linear dimensions of the system, and for the most sapid | 
vibrations two gphgrical knobs, one charged fositivel 
and the other negatively, and discharging directly from | 
one to the other, have been used. Hertz in his original | 
investigations used tw@ plates about 40 cm. square, | 
fornfing parts of the same plane, and separated by an | 
interval of about 60cm, Each plate was connected at | 
the centre of the edge next the other plate “with a wire 
about 39 cmelGng, and terminating in a small bra8s knob. 

3 mm. of one another, so 
that when one plate was charged positively and the other 
negatively tħey discharged to one another in a spark | 
a@ross thi® gap. An apparatus about this size would | 
produce waves i or 12 metres long, and its ratg | 
of oscillation would be about 30 million per second. 
As the vibration actually produced by these oscillators 
sgems to be very eomplex, the rate of oscillation. cam 
only be describeal as “ about % so and so. Ina subsecfient 
investigation Hertz employed two elongated cylinders 
about 1§ cm. long and about 3 cm. in diameter, termin- 
ated by knobs #bout 4 ĉm. in diameter, and discharging 
e directly ifto one another. Such an oscillator pgoduces¢ 
waves from 60 to 70 cm. long, anl@consequently, vibra- 
tions at the rate of betweey 400 and 500 million per | 
secqpali™ Most other experirfenters have used oscillators 
about*the same dim€nsions as Hertz’s larger apparatus, 
as the effects produced are more energetic ; but many | 





surrounding medium, we cannot expect to have very 
much energy to deal with, nor many vibrations, and, as. a 
matter of fact, we find thatethis is the cage. Th total 
duration of a spark of even. a large Leyden jar is very 
small. Lord Rayleigh has recently illustrated this very 
beautifully by his photographs of falling drops and break- 
ing bubbles. We cannot reasonably expect each spark. 
to have more than from 10 to 20 effective oscilfations,. so: 
that, even in the case of the slower oscillator, the total. 
duration of fhe spark is not above a millionth of second, 
It is very remarkable tha? the incandescent air, heated. to 
incandescence by the spark, should cool as rapidly.as. it. 
does, but there is conclusive evidence that it remains: 
incandescent after tẹ spark proper has ceased, and con- 


| sequently lasts incandescent longer than the millioneh of 


a second. What is seen ag the white cofe of the epark 
May not last longer than the electric discharge itgelf, and 
certainly does not do so in the case of the comparattvely 
very slowly oscillating gparks that have been analyzed. 
into their component vibrations by photographing them 
ong moving plate. The incandescent air remaining in 


| the path of such discharge is. probably the conducting 


path through which the oscillating current rushes. backe 
wards and forwards. Once the air gap has been,proken „ 
through, the character of the air gap as. an opponent of 
pe passage of electricity is completely changed. Before 


ethe air gap breaks down, it requires a considerable initial 


difference of electric pressure to start a current. Once it 


| has been broken down, the electric current oscillates 


backwards and forwards across the incandescent air gap 
until the whole difference of elegric pressure has sub- 
sided, showing tHfat the broken air gap has become a con- 
ductor in which even the feeblest electricepressure is. 
able to produce an electric current, If thés wer® not 
so, Leyden jars would not be discharged by e single 
spark, All this is quite in accordanc@gywith what 


| we know of air that is, or evem has lately been, 


incandescent : such air conducts under the feeblest electric 
force. All this is most essential to the success of our 
oscillator. Only for this valuable property of air, that it 


| gives way suddenly, and thenceforward offers but a feeble 
| opposition to the rapidly alternating dischfrge, it would 


have been almost ignpogsible to start these rapid oscilla- 
tions. ff %e wish to start a tuning-fork vibrating, we 
emust give it a sharp blow: it will not do to press its 
prongs together and then let them go slowly: we must 


| apply a force which is short-lived in comparison with the 


period of vibration of the fork. It is necessary, then, that 
the air gap must break down in a time short cgmpared 
with phe rate of oscillation of the discharge; and when 
this is required to be at the rate of 400 milliog peg second, 
it is evident how very rem&rkably suddenly the air gap 
breaks down. From the experiments themselves iteeems 
as if any even minute roughnesses, dust, &c., on the dis- 
charging surface, interfered with this eapidity of break- 
down; it seems as if the points spluttered out electricity 
and gradually broke down the air gap, for the vibrations 
originat@d are very feeble unless the discharging gurfaces 
are kept highly polished : gilt brass knobs act admirably 
if kept polished up every ten minutgs or so. One of. the 
greatest desiderata in these experiments is some method, 
of making sure that allgthe sparks should have the same 





character, and be all good oneg ° 
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e , wave to be dealt with, unless all tke apparatus used be | 
on an enormous scale, such as could not be accommo- | 

x) gated in any ordinary laboratory. Whe& we are thus | 
_ * @ aiming gt rapid rates of vibration, it must be recollected 
that we cannot.at the same time expegt many vibrations | 
Sfier each Snpulse. If we have a stiff spring with a small | 
eweight arrangéd eo as to give a lot of its energy toethe i 
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We print @ith thenanse of each gandrdate the statement 
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WIBLIAM ANDERSON, 


e . @e 
V.-P.Ifst.M.E, M.I.C.E. Cegsulteag Engineer, Royal Agri- 
cultural Society of England, Pupil of the late Sir Wiliam 
Fairbairn, F.R.S. Member of the firm of Messrs, Courtney 
and Stepheng Engineers, of Dublin, from 1855 to 1864. 
Pragident, in 1863, of the Inst. of Civil Engineers of Ireland, to 
which Society he communicated important papers :—‘‘On the 
Theory of braced Girders ;” “ The Strength of Railway Bridges 
of Small Span, and the Cross-beams of Large Bridges ;” and 
-other subjects. Between 1872 and.1885, communicated many 
important papers to the Inst. of Civit Engineers, ag, ‘* Ex- 
periments: en Sugar Manufacture, in Upper Egyət, by the 
Sulphurous Acid Process ;” ‘‘ Experiments and Observations 
on the Emission of Heat by Hot-water Pipes; ” and ‘‘ Purifi- 
catiog of Water on the Large Scale by Xgitation with pron” 
(being,a process successfully elaborated by him, and applied at 
the Antwerp Waterworks, &c). ®Received the Telford Medag 
and the Fine’ Watt Gold Medal of the Inst. C.E. Author of 
a Lecture on ‘The Generation of Steam,” being one of the 
‘Heat Series ” of Special Lectures delivered at the Inst. C.E. ; 
ofa Text-book on ‘‘ The Conversion of Heat into Useful Work,” 
being the substance of a course of Lectures delivered at ghe 
Society of Arts under the ‘‘ Howard Trust”; of a paper on 
“ New Applications of the Mechanical Properties of Cork,” 


_ communicated as a Lecture to the Royal Institution; and of 


of Mechanical 

Distinguished 
for the ability with which he has applied his intimate knowledg® 
of the science of heat, and other cognate sciences, to the practical 
requirements of the engineer. 


various papers communicated to the Inst. 


FREDERICK ORPEN BOWER, D.Sc. (Camb.), 


F.LS., FLR.S.E, Regius Professor of Botany in the Uni- 
versity of Glasgow. Distinguished for his researches in 
histolggical dhd morphological botany. Authos (in conjunction 
with Prof. S.9°H. Vines, F.R.S.) of ‘© A Course of Practical 
Instructi@n in Botany,” and of the following papers, amongst 
others :—Ongwe Development of the Conceptacle in Fucaceæ”? 
(Quart. Journ, Micro® Sci., 1879); “On the Germination of 
Welwitschia” (ibid., 1880); ‘* On the Further Development of 
Welwitschia” (ibid,, 1881); “On the Germination and Em- 
bryogeny of Gne um Gnemon” (Quart. Fourn. Micros, Sci., 
1882) “Op the Structure of the Stem of Rhynchopetalum 
montanum ” (Journ, Linn. Soc., 1883); ‘On the Comparative 
Morphology of the Leaf in Vasculay,Cryptogams and Gymno- 
sperms” (Phil. Trans., 1884); “ On the @pex of ghe@Root of 
Osmunda and Touta’ (Quart, Bourn. Micros. Sci, 1884); 
‘*On Apospory in Ferns” (Journ. Linn. Soc., 1884); ‘On the® 
Development and Morphology of Phylloglossum Drummondii” 
(Phil. Trans., 1885); ‘“ On Apospory and Allied Phenomena ” 
{Trans. Linn, Soc., 1887); ‘‘ On the Limits of the Use of the 
Terms Phyllome and Caulome” (Annals of Bot., 1887); ‘On 
the Modes of Climbing in the Genus Calamus” {ibid.); ‘On 
some Normal and Abnormal Developments of the Oophyte in 
Trichomanes” (:did.); ‘‘ Hunleldtia laurifolia as a Myrmeko- 
philoug Plant” (Trans. Phil. Soc. Glasg.); ‘‘ The @omparative 
Examination of the Meristems of Ferns as a Phylogenetic 
Study” (Annals of pot., 1889) ; ‘On the Morphology of the 
Leaf of Nepenthes” (7éi¢.); “On Antithetic as distinct from 
Homologous Alternation of Generations in Plants” (:déd., 1890). 
Translator (in conjunction with Dr. D. H. Scott) of ‘* Com- 
parative Anatomy of the Phanerogams and Ferns,” bY Anton 
de Bary (Clarendon Press, 1884). 


roa Sır Jon®™ Conroy, Bart., M.A., 


F.C.S. Lecturer on Physics and Chemistry, Keble College, 
Oxford. An aes Studgnt of Experimental Science, and 
author of the following papers :—‘‘ On the Dioxedes of Calcium 
and Strontiun?” (Journ. @pem. Soc, à 1873) ; *“ On the Pejariza- 
tion of Light by Crystals of Iodine” (Proc. Roy. Soc., 1876) ; 
‘t Absorption-Spectra of Jodine” (Pypc. Roy, Soc., 1876); 
“On the Light reflected®by Potassyim Permanganate” (Pail 
Mag, 1878); ‘The Diæribution of Heat in the VisihleeSpec- 
trum” (Phil. Mag., 18799); ‘ Expefi-nenjegn Metallig Reflexion” 
(Proc. Roy. Soc., 1879, 1870, 1883). e 


DANIEL JoHN CUNNINGHAM, M'D. (Edin.), 
M.D. (Dublin), F.R,C.SeI., F.R.S'E., F.7.S., Professor of 
Anatonty, Urfiversitye of Dubljn, 
, WO. 1122, VOL. 44] e 
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Distinguished both as a | 
e 


teacher and original inquirer. Examiner in Anatomy" in the 
Universities of London, Edinburgh, and Dublin. Member of 
Council; Royal Irish Academy. Vice-Pres. Zoological Society, 
Ireland” Vice-Pres, Anatomical Society of Great Britain and 
Ireland. Author of numerous anatomical memoirs in journals 
and publications of scientific societies. More especially may be 
mentioned—‘* Report on the Anatom¥ of the Marsupialia” 
(Challenger Report, Part 16); “The Lumbar Curve in Man 
and Apa,” forming Cunningham Memoir, No. 2, published by 
the Royal Irish Academy, 1886; “ The Spinal Nervous System 


of the Porpoise*and Dolphin” (Journ. Anat.® Physiol., 1876). 7 


Author of a Text-book of Practical Anatomy. 
e 


GEORGE MERCER Dawson, D.Sc., 


F.G.S., A.R.S.M., F.R.S.C. Assistant Director, Geological 
Survey of Canada. Much important and valuable work, more 
especially in geology and ethnology, as in the following summary 
stateMena During his thirteen yearsef service on the Geol, 
Survey (Canada) has been chiefly engaged in working out the 
Geolog} of the North-West Territory 2nd British Columbia. 
Placed in charge of the Yukon Expedition, 1887, Author of 
numerous paperg, chiefly geological, but including @eographical, 
ethnological, and other observations, published in the Quart. 
Journ. Gedl. Soc., Trans. Roy. Soc. Canada, Canadian Natura- 
fist, Sw. These deal more especially swith the superficial 
geologyeof the regions explored, but some describe Foraminifera 
and other microscopic organisms, Author of fifteen reports 
published by the Geological Survey of Canada, and joint author 
(with Dr. Selwyn) of a Descriptive Sketch of the Physical 
Geography and Geology of Canada, and (with Dr. W. F, 
Tolmie) of Comparative Vocabularies of the Indian Tribes of 
British Columbia. i 


EDWIN BAILEY ELLIOTT, M.A, 


Fellow of Queen’seCollege, Oxford. Vice-President of the 
London Mathematical Society. Mathematical Lecturer of 
Queets and Corpus Christi Colleges. Distinguished as a 
Mathematician and original investigator in various branches of 
mathematical research. Author of the following papers :— 
t Gener@lization of Prevost and Lhuilier’s Theorem in Chances ” 
(Za. Times, vol. xxxv.) ; ‘On Normals to Envelopes” (Azess. 
of Math., vol. ix. p. 85); “On Multiple Definite Integrals ” 
(Lon@. Meth. Soc. Proc., vol. viii., pp. 35, 146) ; “ Kinematics 
ow a Sphere” (čóid., vol. xii, p. 47); & M@ltiple Frullanian 
Integrals” (ébd., vol. xv., p. 12; Small Motions*®of Systems 
with One Degree of Freedom” (Mess. of Afath., vol. xv., p. 
38); “The Linear Partial Differengjal Equations satisfied by 
Pure Ternary Reciprocants” (Lond. Math. Soc. Proc., *vol. 
xviii., p. 142) ; ‘ On the Interchange of the Variables in certain 
Linear Difter@ntial Operators ” (Abstract, Roy. Soc. Proc., vol. 
xlvi., p.%58 [ordered to be printed in the PhifeTrans.]) ; and 
eighteen other papers printed inethe London Math€matical 
Society’s Proceedings and elsewhere between the years 1875 and 
1890. e 
PERCY FARADAY FRANKLAND, B.S@, 


e 

A.R.S.M., Ph.D. Professr ofeChemistry. Formerly Senior 
Pemonstrator in the Chemical Laboratory of the Normal Schools 
of Science, South Kensington. Author of upwards -of twenty 
Qgiginal papers in the Phil. Tians. and Proc. Roy. Soc., in the 
Jourmals of the Chem. Soc., the Soc. of Chgm. Industry &&. 
Known for his researches on B&cteriology and on the Chemical 
Aspects of Fermentation. 


è Percy C. GILČHRIST, ° 


a 
A.R.S.M. Metallurgjst, Distinguished as a Metallurgist, 
especially in connection With thë manufacture of iron and steel. 
In association with the late Mg. S. G. Thomas he greatly ad- 
vanced metallurgical practice by the intgoduction ocs, 
which enables iron to be dephosphorized on a large scale.* The 
process, which is known as‘the ‘‘ Basic” process, possessee 


more than national importance, and “ts value has been univer-* @' 
sally recognized. It has further been shown that the slag, which a ' 


is a product of the Basic process, contains phosphorus in a form 
which can be r@dily assimilated by vegetation, One result of 


his metallurgical work has thus been to substantially benefit ẹ e 


eagriculture, as more than half a million tons of basic? slag arg e 


now used annually a@a fertilizer. He iséhe adthowof numeroug 


papers published in the Journal of the Iron afg Steel Instiite 
e eo. 
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WÎLLIAM DOBINSON HALLIBURTON, M.D., B.Sc., 


Assistant Professor of Physiology in University College, London. 
Has during the past four years devoted his entire time tg research 
work in, and teaching of Physiology, especially the chemical 
side of that science. Has published the following, among other 
communications:—‘‘Op the Proteids of Serum” (Proc. Roy. Soc., 
and Jor. of Physiol., 1884) ;‘¢ On the Chethical Composition 
of Invertebrate Cartilage "g(Proc. Roy. Soc., 1885, apd Quart. 
Journ. Micros, Sct.) ; ‘On the Blood of Crustacea” (Journ, 
of Fhysiol., 1885, and in a Report to the Scottish Fisheries 
Board); ‘Of Wemoglobin and Methzemoglobin Crystals” 
(Brit. Med. Journ., 1886, and 


the Blood-proteids of Lower Vertebrates” (Journ, of Physiol, | 


1886) ; “On the Coagulation of Myosin ” (Prelim. Communi- 
cation to Physiol.Soc., 1887). 


OLIVER HEAVISIDE, 


» Learned in the scienae of electro-magnetism, having @pplied ı 


higher mathematics with power and success to the develop- 
ments of Maxwell’s theory of electro-magnetic wave propaga- 
tion, and having extended oyr knowledge of facts and prin- 
ciples in seral directions and into great detail. He is the 
author of the following papers among many others :—‘‘ On 
Electro-magnetic Induction and its Propagation” {48 parts, 
1885-87, in the Zivctrician) ; ‘The Induction of Cuerents in 
Cores” (15 parts, 1884-85); '*Some Electrostatic @nd Mag- 
netic Problems” (5 parts, 1883); ‘‘ Current Energy ” (19 parts, 

83-84); ‘On the Electro-magnetic Effects due to the Motion 


of Electrification through a Dielectric” (PAi. Alag., 1889) ;® 


“The General Solution of Maxwells Equations” (Phil 
Mag.); ‘‘On Electro-magnetic Waves” (6 parts, Phil. Mag., 
1888); “On Resistance and Conductance Operators” (Phil. 
Jlag., 1887); ‘On the Self-induction of Wires” (7 parts, Phil. 
Mag., 1886-87); “On the Electro-magnetic Wave Surface” 
(Phil, Mag., 1885); “On the Electro-giagnetic Effect of a 
Moving Charge”; “The Deflectivn of an Electro-magnetic 
Wave by Motion of the Medium”; ‘‘ Oa the Working 8f Cells 
with Condensers” (Phil. Mag., 1874); “On the Extra Cur- 
rent ” (1876); ‘On the Speed of Signalling through Hetero- 
aults on the Speed of Working Cables”; ‘On Electro- 
magnets” (Journ. Soc. Tel. Eng.); ‘On Induction between 
Parallel Wires” (ġid). « 


JOHN EDWARD Marr, M.A. (Cantab.), 


F.G.S. Fellowand Lecturer of St. John’s College, CamUridge, 
and University-Lecturer in Geology. First Class Nat. Sci. 
Tripos, 1878; Sedgwicl® Prizeman, 1883; Examiner for the 
Nat. Sci. Tripos, 1886-87. Secretary of the Geological Society, 
1888, Author of the following :—‘‘ Fossilifegyous Cambrian 
Slates near Cgenarvon ” (Quart. Journ. Geol. Soc., 1836); ‘On 
' Phosphatized Carbonate of Lime at Cave Ha ” (Geol, MMag., 
1876) ; ‘On some well-defined Life-zones in the lower part of 
the Silurian of the Lake Diærict” (Quart. Journ. Geol. Soc., 
1878) ; “ On the Cambrian and Silurian Rocks of the Dee Valley” 
bid., 1888) ; “ On the Pre-Devonian Rocks of Bohemia ” (ibid, 
1880) ; ‘On some Sections of the Lower Palzozoic Rocks of the 
Craven District” (Proc. Yorks. Geol. Soc., 1882, and Brit. Assoc., 
1881); ‘* The Classification of the Cambrian and Silurian Rocks” 
Geol. Mag., 1881) x‘ On the Cambrian and Silurian Rockseof 
cafidinavia ” (Quart. Journ. Geol. Soc., 1882) ; ‘‘ Origifof the 
Archzan Rocks” (Geol, Alag., #883) ; ‘‘ The Classification of the 
Cambrian and Silurian Rocks” (Sedgwick Prize Essay, 8vo, Cam- 
bridge, 1883); The Easth History of the Remote Past com- 
pared with that of Recent Times’ (Svo, Cambridge, 1886) ; 
‘The Lower Paleozoic Rocks near Settle ” (Geol. Mag., 1887)9 
“The Work of Ice Sheets ”® (dsc)  ‘‘Glacial Deposits of 
>» | Sudbury” (2di¢.); “On some Effects of Pressure on the 
aD Sedimentary Rocks of North Devon” (dézd., 1888) ; 

“ Tite Lower Paleozoic Rocks of the Fichtelgebirge” (edd. 
e1889); ‘The Metamorphism of the Skiddaw Slates” (Brit. 
Se * Assoc., 1889). Joint-pagtrs :—‘* The Lower Paleozoic Rocks of 


b5 the Neighbourhood of Haverfordwest” (Quart. Jeurn. Geol. 
Soc., 1885) ; “ The Stockdale Shales” (zdéd., 1888). ; 
tiai Z Lupwic MOND, 
* F.LC."President of the Society of Chemical Industry, V.-B. 
oChem. Soc. è Distingni#hed technical chem$t and inventor. Has 
e NO. I'123, VOL. 44] °. 
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ve Physiol. Soc.); On! 


eneous Telegraph Circuits” (ibid, 1877); ‘On the Effect of : 


made important additions to chemica® industrial processes and * 
product, tspecially with gefer ce to the atkali indust, having 
improved the mode of manuf€cture of carbonaf® of soda, caustic 
soda, hydrochloric acid, chlorine, ammoniacal products, and gas 
generating furnaces, &c. In 1863 he developed what is known 
as the “ Mond Process of Sulphur Recovery front Alkali Waste,” 
and has sigce that date devoted himself to the introduction’ and 
development of the ammonia soda process of alkalj manufacture 
: into England. Author of various papers in Rept. Brit. Assoc., 

Journ. SocaChem. Ind. 


. e 
: e WILLIAM NAPIER SHAW, M.£.¢ 


i Fellow of Emmanual College, Cambridge. Was nominated by 
Lord Rayleigh as ome@of the Demonstrators of Physics gn the 
Cavtndish Laboratory at Cambridge. He held that position 
from 1880 to 1887, and he lms since continued his cotnection 
with the Laboratory as University Lecturer in Physics, His 
knowledge of the manner in which the teaching of Physics is 
conducted in the great German Universities (acquired at Berlin 
under Helmholtz) enabled him to bear an important part in the 
organization of the laboratory. A considerable part of the suc- 
cêss of the Cambridge School of Physics is due to his exertions, 
backed by his knowledge of Physics. Author of numerous 
books and papers, of which the following are especially worthy 
of notice :—“‘ Practical Physics” (jointly with Mr. Gl&ebrook)* 
Longmans, 1885 ; “t Practical Work in the Cavendish Labora- 

etory,” University Press, 1886 ; ‘‘ Faraday’s Law of Electrolysis 
with reference to Silver and Copper,” Rept. Brit. Assoc., 1886 ; 
“ Electrolysis” and ‘‘Pyrometer,” “ Encyc. Brit.” ; ‘On 
Vaporimeters,” &c., Rept. to the Meteorol. Council, 1884; 
“t On Hygrometric Methods, Part I., ” Rept. to the Meteorol. 
Council, printed in Phil. Trans. ° 


SILVANUS PHILLIPS THOMPSON, D.Sc? (Long), 
e e 


Principal and Professor of Physics in the City and Guilds of 
London Technical College, Finsbury ; forme Professor of 
Experimental Physics in University Gollege, Bristol. Author 
of many papers published in the Proceedings, &c., Royal Society, 
Physical Society, Institution of Electrical Engineers, Society of 
Arts, and British Association, including the following :—‘*The 
Theory of the Magnetic Balance” (Proc. Roy. Soc., 1884); 
‘*Electro-deposition of Alloys” (2éi,, 1887); ‘Subjective In- 
terference of Sound” (Phil. Alag., 1887); ‘Opacity of Tour- 
maline Crystals” (2g7d., #881) ; ‘‘ The Meaning of the Constant 
in Berfouifi’s Law of the, Lifting Power of Magnets” (Phil 
Mag., 1888); ‘‘Development of the Mercurial Air Pump” 
(Journ. Soc. Arts, 1887); ‘ The Influence Machine from 1788 
to 1888” (Journ, Soc. eTelegr, Engin., 1888). Author of a 
treatise on ‘‘ Dynamo-Electric Machinery” (3rd edit., 1888), 
and of an elementary text-book of Electricity and Magnetism 
(43rd thousand, 1889), which has gone through mafy English 
and eeveral foreign editions. Originator of improvements in 
polarizing prisms, in the methqd of adjusting resi@mance coils, and 
in ae electrical apparatus. Member of Council of the 
Physical Society, and of the Institution of Electrical Erfkineers. 
Distinguished for his acquaintance with the science of electricity, 
more particularly in its experimental and technical aspects. 


THOMAS HENRY TIZARD, Staff-Commander, RN., 


H.M.S. Triton, 7 


F.R.G.S. Distinguished as a Hydrqgraphical Surveyor and 
Marine Meteorologist. Has been employed for 25 years én the 
Naval Surveying Servicg, In China,, Mediterranean, and Red 
Seas, 1862-72. Senior Assistant-Surveyor ig the Challenger 
Expedition, 4872-76. Prepared the reports®on the sea tem- 
peratgres, and on the meteorologigal observations obtained 
und& his own syperinten@ence durfng the voyage (Challenger 
Report, vol. ij.); Joint Author of vol. i. Challenger Report, 
‘contributing the hydrofraphical portaon of the Narrative of the 
Voygge. Has since served for nine years in charge of surveys 
on the toasts of the United “Kingdom ;enow employed in com- 
mand of H.M.S. 77% om, contribwted a paper to the Royal 
Society, othe exploration of the Faeroe Channel (Proc. Roy. 
Soc., vol. xxxv. p$. 202-26; and on the meteorology of Japan, 
to tae Meteorological Ceuncil (Official Pwblieation, No. 28). 
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A “ This truth, however, is beginning to be generally felt. The 
THE ANEN S rs ESEARCH dN Government has already created institutions, scholarships, and en- 
© FR. ve couragements, which partly meet the necessity. Some generous 


eT the 
April 2%, the Secretary read the following extract 
fromsthe will of the late M. Cahours :*- 


e 

“I have freĝuently had the opportunity of observing, in the 
course of my scientific career, that many young men, distin- 
guished and endowed with real talent for science, sawethemselves 
obliged to®abandon it b@ause at the beginning they found no 
efficacio&® help which provided them with the first necessities 
of life and aflowed them to devote themselves exchtively to 
scientific studies. 

‘t With the object of encouraging such weng workers, who for 
the wént of sufficient resources find themselves powerles® to 
finish werks in course of execution, and in remembrance of my 
beloved childreg, who also would walk ina scientific path at the 

_ moment when death takes me from them, I bequeath to the 
Academy of Sciences, which has done_me the honour to admit 
me into its fraternity, a sum of one huntired thousand francs. 

“I desire that the interest of this sum may be distributed 
every year by way of encouragement to any young men wh® 
have made themselves known by some interesting works, and 
more particularly by chemical researches. 

* ‘In ofer to assure this preference, independently of the 

: express recommendation that I make here to my successors, I 
wish that, during at least twenty-five years after the commence- 
ment of the interest payable to the Academy, three members at 
least of the Chemistry Section may take part each year ina 
Commission of five members charged by the Academy to distri- 
bute the prizes. I express further the formal desire that this 
choice should fall, as far as possible, on young men without 
fortune not having salaried offices, and who, frem the want of a 
sufficient situatjon, would find themselves without the possibility 
of followingwp their researches, e 

“ These pecuniary encouragements ought to be given during 
several years to the same young men, if the Commission thinks 
that their prodwions have a value which permits such a favour. 

“t Nevertheless, in ord@r that the largest number of young 
workers may participate in the legacy T institute, I desire that 
the encouragements may cease at the time when the young 
savants who have enjoyed them obtain sufficiently remunerative 
positions,” 


e 
M. Janssen then made the followjag remarks :— 


‘The legacy which has been made to the Acadey, ®y our 
very eminent and very regretted cafes appears to me to have 
considerable import not only by its importance, but especially by 
the way that it opens, and the example that it affords, to all those 
wo hereafter may desire to encourage the sciences by their 
liberality. 

“M. Cahours, whose sure judgment and long experience 
enabled him to know the most urgent necessities of sciegce, 
had, like mosteof us, become convinced of the necessity of 
introducing a new form in the® institution of scieptific re- 
compens@s, 

‘* Our prizes will always continue to meet a great and noble 
necessity ; their value,ethe difficulty of obtaining them, and the 
éclat they take from the illustriousness of the body which 
awards then, will make them always the highest and most 
envied of recompenses. ° 

“ But the value, also, of the works it is necessary to produce 
in order to lay claim to them prohibits the research to begin- 
ners. It is a field that iseonly accessible to matured talents. 

e“ Båt, besides those savants who have already an assured 
career, there are many youag men endowed with precious apti- 
tudes, and ot by their igclination to pure science, bwt 
turned very often from this envied career by the @lifficulties of 
existence, and taking with @ggret a dirgction giving more imge- 
diate reylts. And yet, how many among then? possess talents 
which, if well cultivated, might do gonour and good to 
science ! e ° 

“We must say, however? that it jis in leaving their studies 
that those who wish t& devote themsejmgs to pure science 
experience the most diffifult trials, and dhese difficultigs are in- 
saa every day by the very rapid advance gf the exigencies 
of life. 

“We must find à promp remedy fér this state of thing? if 
we do not wish te see thg end of the recruitment of science. 
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eeting ofthe Paris Academy of Sciences on*® 


—e— 


donors are also working in this manner. I will mention espe- 
cially the roble foundation of Mdlle. Dosne, in accordance with 
whose intentions a hall is at this momgnt being built, where 
young men, having shown distinguished aptitudes for @igh ad- 
ministration, the bar, or history, wi] receive for three years all 
the means of carrying on high and peaceful studies. 

“Let us say, then, plainly, and in speaking thus we only 
feebly echo the expressions of the most illustrio&is members of 
the Academy, that it is by following the way so nobly opened 
by Cahours that the interes€s and prospects of science will be 


most efficaciously served.” e 
e 





es NOTES. 


A SPECIAL meeting of the Physical Society of London will be 
held at @ambridge on Saturday, May 9.° The members will 
leave Liverpool Street at 11 a.my and on arrival at Cambridge 
will become theeguests of the Cambridge memfers, The 
meeting will be held in the Cavendish Laboratory at 2.30. 
The follgwing communications will be read: some experi- 
ments onethe electric discharge in vacuum-tubes, by Prof. 
J. J. Thomson, F.R.S. ; some experiments on ionic velocities, 
by Mr. W. C. D. Whethain ; on the resistance of some mercury 
standards, by Mr. R. T. Glazebrook, F.R.S. ; on an apparatus for 
measuring the compressibility of liquids, by Mr. S. Skinner ; 
some measurements with the pneumatic bridge, by Mr. W. N. 
Shaw. After the meeting members will have an opportunity 
of seeing the Cavendish Laboratory and other University 
Laboratories, ° ? 


THE annual meeting of the Iron and Steel Institute began 
yesterday, and will continue to-day and to-morrow. It is being 
held as usual at the Institution of Civil Engineers in Great 
Gèorge Street. f 

A VALUABLE bequest has been made to the Department of 
Science? ang Art by the late Miss Marshall, of 92 Warwick 
Gartens, Kensington. In addition to a large fumbeg of scien- 
tific boks and instruments which are left forthe use of students, 
a sum of £1000 is bequeathed for the founding of scholarships, 
er for application in any other way that may be considered best 
for the advancement of biological science. 


THE Queen has approved the appointment of Lørd Derby to 
be Chancellor of the University of Landon, in the room @f the 
late Lord Granville. 

THE death of Prof. Joseph Leidy, in his sixty-eighth year, is 
announced. He was Professor of Anatomy in the UnMersity ofe 
Pegnsylvania and of Natural *Hist8ry in Swerthmore,College ; 
President of the Academy of Natural Sciences of Philadelphia ; 
and_ Director of the Department of Biology in the University. 
In a future number we shall give some account,of his serviees ° 
to science. ° ` 


A REUTER’S telegram from New York, dated May I, announces 
the dagth, at Berkeley, California, of Prof. John Le, Conte, 
beother ofr. Joseph Le Conte, formerly professor of geology 
and natural history in the Uhiverstty of California. 


WE regret to have to announce @he death of Captain@trggjlio 
Pujazon, the Director of the Marine ObsefMVatory of San Fer- 
nando, near Cadiz. He died on April 15, in his fifty-seventh 
year. Captain Pujazon was well know# to the members of the 
Eclipse Exp&ition of 1870, who formed the Cadiz party. He 
came to London fp the Conference on Marine Meteorology in 
1874. 

dn answer toa question put by Mr. H. Fowler, in the Jouse 
of Commons on Monday, Sir W. Hart Dye saig that from the 
return®already received, in answer to a circular “issued eby the 
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o 
Science and Art Department at the end of March last, it 
appeared that of the fifty county councils and sixty county 
boroughs in England, sixteen of the former and twemty-five of 
the latter had already decided to apply the whole of their share 
of the residue under the Local Taxation (Customs and Excise) 
Act of &8go to science and art and technical® education, Nine 
county councils and two ceunty boroughs had made grants vary- 
ing from ‘‘nearly the whole” to a smaller proportion of their 
share to the same purpose. Twelve county touncils and seven 
county boroughs had the matter under consideration ; that is 
to say, they had appointed committees, and in many cases the 
committees had recommended the allocation of the whole or the 
greater part of the residue fund to technical instruction, but their 
reports had not yet been confirmed by the county or borough 
` councils. 
by the fact that the Welsh Intermediate Education Act included 
technical instructio®, but it appeared that four coun councils 
and one county borough had gpplied the whole of their share of 
the residue under the Intermediate Educatien Act; while two 
county councils and one county borough had divided their quota 
between that Act gad the Technical Instruction Act. The re- 
maining six county councils had either made no rejirn, or else 
had the matter under consideration. 


® THe Council of University College, Bangor, having resolved w 
‘make provision in the physical department (Prof. A, Gray) 
for the study of applied electricity, an 8 horse-power (nominal) 
compound engine, working up to 24 horse-power, has just been 
installed by Messrs. Robey and Co., Lincola. On Saturday 
dast a satisfactory trial of the eggine and boiler was made. The 
equipment includes a special educational Victoria dynamo 
(capable of being converted at will into a shufft, com- 
pound-wound, or series dynamo, without impairing its use- 
fulness for general work), by the Brush Electrical Engineering 
Co., an alternating dynamo, and a large secondary battery. 
The electrical measuring instruments are of the latest design, 
and include a fine composite balance, and electrostafic #bltmeter 
-of Sir William®T'bemson’s invention. The equipment forms a 
valuable addition to the resources of the College for the teaching 
of pure and applied physical science, and will render it possible to 
.give a very complete coufe of instruction in electrical engineering, 
-as well as in the general theory of electricity. 


THE Philosophical Society of Berlin offers a praze of rooo 
marks for the best essay gn the relation of philosophy to the 
-empirical science of nature. The essays may be written in 
‘German, French, English, br Latin, and must be sent in before 
e April 1,%1893. 

THE Igalian Meteorologidil Sotiety has celebrated its twanty- 
fifth anniversary by erecting a memorial tablet in the medieval 
«castle of Turin, The founder of the Society, Father Denza, 

* amd various najabilities and ladies were present. Father Denza 
gave a résumé of the history d the Society, which now possesses 
no less than 250 observatories and stations, The ceremony 
was terminate® by the tfansmission of a telegram to the King, 
.as Honorary President of the Society. e ` 


Tue Chief Signal Officer of the United States has published 

Pa I. of “ Bibliography ef Meteorology,” comprising titles 

‘relating to the gen®&al motions of the atmosphere, or ‘‘ winds,” 

while the important division of ‘‘ storms” is being prepared for 
issue as Part IV. Th@present volume, like its predecessors, ise 
za lithographic reproduction of a‘ copy prepared Wy means of a 

type-writer, as funds were not forthcoming for printing the wogk, 

.and it contains a total of 2000 titles of books and papers dating 

froth the origin of printing to the close of 1881, with a supple- 

ment to ihe cfose 06 1889, and an autor index. The work is 
“quite uniques and will be an invaluable aid to the study of the, 


-subjegt treated of. $ . 
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With regard to Wales, the question was corplicated® 


ry 
AN account of the Birmingham Séhool of Medicine, written ~ 
originally for the ‘informatiog of those meinbers of tise medical 
profession who attended the Birmingham meeting of the British « 
Association in 1890, has now been published separately. *The 
authors are Dr. B. C, A. Windle and Mr. W. Hillhouse. Their 
intention¢is tosshow-~and this they do most effectually—tflat the 
centre of the Midland district possesses one of the best equipped 
schools of medicine in the provinces. The interest of the 
descriptions is greatly increased by reproductiogs of some 


photographs. zot 


e 

A FISH and Game Commission, taking evidence on behalf 
of the Ontario Gpgernment, has received many complaints 
as@o the destruction of deer and other depyedations by*wolves ; 
and all the witnesses agree that the present bounty of £1° 
paid for each wolf killed should be raised toe £2° 10s. or £3. 
It has also been shown that, if the game laws are not more 
strictly enforced, man® birds and fur-bearing animals will 
Probably be exterminated. 


THE preliminary returns of the recent census operations in 
India show that the population in British territory is 220,400,000, 
as against 198,655,600 in the former census, aneincrease -of 
nearly 22,000,000. The Feudatory States, omitting incomplete 
returns, which may be taken at about 90,000, have a popula- 
tion of 61,410,000, making a total of 281,900,000, as against 
250,700,000 for the same areas at the last census. The returns 
give Bombay 806,000, Madras 449,000, Calcutta municipal 
area and port 674,000, and includjng the suburbs Howrah and 
Bally, 969,0007 At the Jast census the total for the same area 
was 847,000, Calcutta municipal area show# an increase of 
92,000, and Howrah and Bally an increase of % ,000, The 
returns from Burmah show that the population of the whole 
country, excluding the Shan States, js 7,50763, or 48'8 per- 
sons to the square mile. The population of Lower Burmah 
alone is 4,526,432, or an increase of about 790,000 since 1881. 


THE Boston Society of Natural History has issued a pamphlet 
announcing the completion of the general pjans for the forma- 
tion of zoological gardgns and aquaria in Boston, and “appealing 
to the American fublic for support. The pamphlet is prettily 
printed and illustrated, afd sets fortf very effectively the argu- 
ments which may be advanced in favour of the scheme. 


THE new number of the Journal of the Royal Horticultural 
Society contains a full report of the Dahlia Conference, held at 
the Chiswick Gardens on September 23 last; and & the Grape 
Cdhference, held in the same Gardens on September 24. The 
number also contains valuatde papers on various other subjects 
interestfng to horticulturists. e 


THE Trustees of the Indian Museunf, Calcutta, have issued an 
interesting and instructive Report, by Mr. E. C. Cotes, on the 
locust of North-Western India ‘(Acridium peregrytum). The 
Repat sums up the results of an investigation congucted in the 
entomological section of the Museum. It seems to be estab- 
lished that most of the flights of this Jocust issue from the region 
of sand-hills in Western Rajpulana. Others, however invede 
India from breeding-geounds whicheprobably lie along the Suli- 
nan Range, or even, perhaps in some ces, beyond India’s 
western froftier, in the sandy deserts of Balychistan, Southern 
Afhanistan, and Persia, though fhe reports received from these 
regions, Mr..Cotes says, are so fragmentary that no vefy definite 
conclusions can be formed from tim. 


+ 
“Tae New Zeal d $8urnal of Science, the publication of 
which was suspended jn 1885, has been revived. The first two 
numbers of the pew issue have been sent to us, and if the same 
ggneral fevel of excellgnce can be mainjained in future numbers, 
there ought to be no doubt as to @he success of the enterprise. 


|The following are among éhe paper: on the history of the 


° ° A 
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» Kiwi, by Prof. T. J. f aker; on the breeding habits of the 
European sparrow ie New: Zealand, by T. W. Kirk ; the humble- 
bee, in New Zealand, by G. M. Mouton : ; some notes on the 
occyrrence of the trap-door spider at Lyttelton, by R. M.e 
Laing ; on the discovery of the nickel-i iron alloy Awaryite, by 
Prof.gG. H. F. Ulrich. 


In the pape: on the humble-bee in New Zealand, Me. Thom- 
son says that, wishing to find how far these insects are adapting 
themselves fo new flowers,in the colony, he has for È consider- 
able timegkept a record of the flowers they visit and of those 
they leave al@ne, He has noticed them on many species of 
introduced plants which they never appear to visit in Europe. 
They seldom approach white flowers ; and? With two exceptions, 
he has hever heard eof their visiting the flowers of indigenous 
plants. The exceptions are Fuchsi% excorticata and the Ngaio 
(Myoporum letiim). 


Messrs. R., ETHERIDGE, JUN., AND Mr. A. SIDNEY 
OLLIFF have produced in common a paper which forms a valu- 
able addition to the Memoirs of .the Geological Survey of New 
South Wales. The title is ‘The Mesozoic and Tertiary 
Insects of New South Wales,” 


Messrs? BAILLIERE, TINDALL, AND Cox publish a second 
edition of Dr, Thomas Dutton’s practical treatise on ‘* Sea- 
Sickness.” Sensible readers will at once be favourably im- 
pressed by the author’s statement that there is “no absolute 
specific ” for this distressing malady. 


‘Messrs. CASSELL AND (Co. have issued Part 31 of their 
ti New Popular Educator,” ‘which will be compfeted in 48 parts. 
Besides illustraigons in the text, there is a carefully prepared 
page repfese@fting coloured reactions characteristic of certain 
metals, &c.® 


Mr. T. H. CoRnisu, gf Penzance, has a note in the current 
number of the Zoologist on some remarkably large catches of 
fish on the Cornish coast. On March 18 last, 12,000 grey 
mullet, Mugil capito, were captured, by means of a draw-seine, 
by the fishermen of Sennen Cove, at Whitsand Bay, Land’s 
End. The fish were of fine quality, one being brought to Mr. 
Cornish which measured 2 feet in Iength, t»~foot 3 gaches in 
girth, and weighed 6 pownds 10 ounees. On the 31st of the 
same month a Lowestoft mackerel driver, fishing some leagues 
south-west of the Lizard, took 48, 000 mackerel. Nosuch catch 
of mackerel, for one night’s fishing, had ever been heard of before 
at Penzance, and what makes it more extraordinary, says Mr. 
Cornish, is fat it should have taken place in March, when the 
catches usually ayerage a few hundreds only. Later on in the 
season, in the fishing west of Scilly} 20,000 to 25,000 is gegarded 
as a heavẹ catch. The catch sold for £ 360. 


WITH reference to qur note (vol. xliii. p. 521) on an award 
made by the Japanese Government to Dr. Shohei Tanaka for 
“the invenbion of a new musical instrument,” Mr. J. W. 
Goundry, of Gosforth, Newcastle, writes to us that over t@enty 
years ago he patented an arrangement for giving enharmonic 
intervals in all keys on {fe ordinary unaltered keyboard, and 
that hethas had both an organ of 31, and a harmonium of 36, 
sounds per octave, playing Rach’s fugues and Handel’s choruses, 
&c., on the syster€e He claims*hat, although his patents wer@ 
very crude and imperfect, they contain at least the germ of a 
complete : solution of the pronli of rdtoncilinge just intonatfon 
with the Srdinary manual. ‘* They embody a system of sounds,” 
he says, ‘‘ which I believe to be theeretically the truest and 
practically the simplest possible, ang which has nowhere dise 


been described.” Š E Pe . 
s 


AMMONIUM sulphovanadate, (NH,),VS,, has been isolated in 
large crystals by Drg. Kriiss and Ohnmgis, and an agcountgof 
their work, Which, also inçlud& the preparation of several other 
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sulpho-salts of vanadium, will be found in the latest nun®ber of 
Liebigs Annalen. It is well known that when ammoniacal 
solutions of vanadates are treated with sulphuretted hydrogen a 
magnificent purple colouration is produced, presumably due to 
the formation of sulpho-salts. It has not been found possible, 
however, to obtaiy such salts by crystallmation in vacgo. The 
method of obtaining the ammonium salt now described is as 
follows :—%A stream of rulphuretted “hy drogen is led into an ice- 
cold saturated solujion of ammonium metavanadate, NH VO,- 
in the strongest ammonia, The immediate effect is tọ produce 
the violet-red colour, but thee colouration soon disappears and a 
brown solid is precipitated. On continuing the passage of the 
gas this precipitate slowly redissolves with production again of 
the deep violet colour. When the re-solution of the precipitate 
is almost complete the liquid is filtered, and sulphuretted 
hydrog@: again led through the solution. In a short time 
crystals gommence to separate, when the current of gas is. 
stopped and the liquid left to crystallize in a closed vessel. The 
crystals thus obtained consist of opaque rhombic @risms very 
much resembling in appearance those of potassium permanganate. 
The faces are very brilliant and reflect a steel bluish-violet 
colour with a greenish tint when the reflecton is received at a 
certain angle. They may be washed with absolute alcoho! and 
afterwards with ether, and finally dried zz vacuo. The mother 
liquors from the first crystallizations deposit magnificent crystal? 
on being allowed to stand some weeks. The substance may be 
much more quickly obtained and in larger quantity by substituting, 
either potassium or sodium vanadates for the ammonium vana- 
date used in the above mode of preparation, as these salts are- 
much more soluble in ammoniagthan ammonium vanadate. It 
is somewhat remarkable that in this case pure ammonium 
sulphovaħadate should be obtained, no potassium or sodium 
sulpho-salts being ever found in the product. The crystals of” 
ammonium sulphovanadate are permanent in dry air, but are 
slowly decomposed with evolution of sulphuretted hydrogen in. 
moist air. They are readily soluble in water, forming a solution, 
which if colpured intensely violet even when very dilute. A 
solution containing only one part of the saltein 209, 0g0 parts of 
water still possesses a beautiful rose-red colour. After a short 
time this solution decomposes, sulphuretted hydrogen being. 
\jberated and the colour changing to rown. When a freshly 
prepared solution is added to a solution of a salt of the alkaline 
earthy metals, n@ precipitate is produced, owing to the solubility 
° 

of the sulpfiovanadates of these metals. But in®the cgse of 
calcium a remarkable deepening of the’ violet colour is produced. 
If, for instance, a little calcium choride is added to a dilute 
solution possessing a just perce ptible rose tint,” the colour 
becomes immediately deep violgt, oying to me extreme tinctorial® 
poveer of the calcium salt. s 


IN our note in vol. xliii, p. 592, upon the preparation among 
othæ silicon compounds of silicon chloro-taibromide, SiC] Brg, e 
by M. Besson, it was stated thag this substanc® had not been. 
hitherto prepared. We wish to correct this statement. Silicon 
chloro-tribromide was prepared by Pref. Emersgn Reynolds in 
1887, aad a descriptive note of the work was given in ŅATURE 
athe time@(vol. xxxvi. p.@l37). « 

THE additions to the Zoological Society’s Gardens during the 
past week include a Rhesus Moni®y (Maccus rhesus P Sap 
India, presented by Mrs. Emily Palmer ; two Brazilian Caracaras 


(Polyborus brasiliensis) from Terra del F uego, a Turkey Buzzard. @ 
è (Cathartes aura) from the Falkland Isfinds, presented by Mr. 


F. E. Cobb, &.M.Z.S.; two Herring Gulls (Larus argentatus),. 
Buitish, presented gby Mrs. Attenborough; a Pine Grosbeak 
(Pinicola enucleator), British, presented by Mr. W. H. St. 
Quintin; a Bennett’s Wallaby (Halmaturus, bennde. 8) 
from Tasmania, two Dfamond Snakes (A@reliag spittes) from, 
two Tasmanian Wolyes* ( Thylacinus 


s 
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cynoceBhalus § 9), three Ursine Dasyures (Dasyurus 


ursinus & 9 %) from Tasmania, two Brush Turkeys ( Talegalla 
fathami & 2), four Australian Wild Ducks (Anas superciliosa} 
from Australia, received in exchange; a Black Lemur (Lemur 
macaco), two Persian Gazelles (Gazella subgutturosa), born in 
the Gardens. ° 





® e 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
ON the evenings of Thursday and Friday of last week, the 
30th ult. and the Ist inst., the Institution of Mechanical 
Engineers held an ordinary general meeting ; the President, Mr. 
Joseph Tomlinson, occupying the chair. There was an at- 
tendance of members somewhat in excess of that which is 
usual at the ordinary meetings of this Institution. There were 
two items on the progsamme—namely, a paper on «Larftashire 
boilers, and a further, report from the Research Committee on 
Marine Engine Trials. The discussion of the latter oc®upied so 
much time that the boiler papgr had to be shelved until next 
meeting. e 

The latest steamer upon which the Marine Engine Research 
Committee has been experimenting is a cargo vessel named the 
Tona, She was buidt and engined by W. Gray and Co.g of West 
Hartlepool, and is a good modern example of what can be done 
in fuel economy with triple expansion engines when high speed 
ignot aimed at. This latest report of the Committee should 
_re-establish in some minds the belief in the economy of the 
marine surface-condensing engine, which had been, so it was 
thought, rather shaken by the previous labours of the Committee. 
When on the first trials of the Committee the fuel consumption 
of the Meteor, Fusi Yama, and the Colchester came out at not 
less than 2 pounds of coal per indicated horse-power per hour 
—the Colchester’s consumptiow being yearly 3 pounds per 
hour—-it was said, by those who had never believed in the 
claims of marine engineers, that the bubble was prick@d by a 
trial made by competent and unbiassed persons. It is true the 
Tartar’s trial improved on these figures, the coal consumption 
coming out 1'77 pound per indicated horse-power per howr ; still this 
is some way behind the 14 pound of which marine engineers 
had been boasting. The experiments with the /oxa, now under 
consideration, have rehabilitated the marine engine® as an 
economical forneof gteam motor, for there can be no doubt that 
the engin@ of that vessel have given off on trial one unit of 
power per hour for less than the pound and a half of coal, and 
we have no reason to think that the 1°38 pound shown on the 
chief engineer’s independent trial is not a fair average for sede 
running when the disturbing element of measuring tanks is omitted. 
The Zona is a well decked vessel, built in #889, She has 
triple expangi@n engines on three cranks, working a siegle screw. 
The Vessel is 275‘1 feet leng, 37°3 feet wide, and 19 feet deep 
in the hold. Her moulded depth is 21 feet 10 inches, and her 
coefficient of fineness is 0°7@. She has a cellular bottom. Her 
mean draught in dock before trial was 20 feet 8 inches, but she 
tose half an inch in salt water, the displacement being 4430 
tons. Tke engines had bétn freshly overhauled. The tyial 
took place off the east coast, between Robin Hood Bay and 
Great Yarmouth. The weather was fine throughout. The engines 
are triple compoundesurface condensing, The cylinders are placed 
in fhe order—imtermediate, high, low, going from forwaré to aft. 
The cranks rotate in the sefience hish. intermediate, low. 
The diameters of the cylinders are 21°88 inches, 34°02 inches, 
and 56°95 inchæ ; the stwoke is 39 inches. The high pressure 
cylinders only is jacketted, steam being taken from the®boiler 
direct. Outside this jacket are the receivers for&he inte®- 
mediate and low pressure cylinders. * The jacket steam therefore 
parts with heat to the high pypesure cylinder, and also heats up 
tkersteam passing tothe two other cylinders, The arrangement 
is uhusual but not new. A feature worth noting in the present 
day is that the. steam distributing valves are all slide valves. 
Mr. Mudd, the design® of the engines, does not follow the 
modern fashion of using piston valygs, it being has belief that 
the advantages they offer are not equal to those lost. The 
surface condenser has 1360 square feet of tuBe surface. Thefe 
are {wo ordinary steel boilers having 42 square feet of grate 
surfag®, the total heating surface being 3160 square feet; which 
is equal te 75% times the grate area. ®t is not to be wondered 
Qt that, with,fhis liberal allowance of heating surface, the fuel 
econofty came dut very satisfactorily. The total cross-s&&tional 
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area through the tubes is 18'3 square get, and the area across , 
the funngle30'7 square feet. A notable featyse about this vessel 
is that the bvilers are worked qneforced draught j or rathér there is 
2 fan for supplying air to the fires, for a pressure equal to only 0°17 
inch of water in the ash pits hardly fulfils the populgr notiow of 
forced draught. The steam for driving the fan- engjne was supplied 
from the donkey bofler, and therefore the measuremengs of 
quantities in the performance table were not affected by the 
amount of steam used by the fan. The matter ie not one of 
great impojtance-—the power to drive the fan not being, per- 
haps, more than the three-hundredtQ part of the, power of 
the propelling engines; but we question whether it jg strictly 
fair—as gcomparing the Jonas machinery. with that of 
other vessels—not to take the fan-engine Steam from the 
main supply. The, boilers in this ship have an extra- 
ordinarily large proportion of tube surface as compared, to the 
grate surface, and this would be likely to lead to an insufficiency 
of draught were the lighter sfecific gravity of the chimney gases 
alone depended upon. If, therefore, the aid of the fan, has to 
be brought in, its cost as well as its services should be taken 
into account, This is loeking at the matter from the point of 
view of taking the total efficiency of the machinery, and Prof. 
Kennedy might very justly urge that the steam used by the fan 
would be a disturbing element, and prevent him from properly 
determining the efficiency of the engines. The fan undoubtedly 
belongs to the boiler, but not more so than the feed-pumps ; 
all boilers, however, must have feed-pumps, while comparatively 
few have fan-engines. If ever it comes to be that fan-engines are 
almost as much matters of course as feed-pumps, it will be con- 
venient to class the former with the engine, but until then it is 
as well to estimate the steam required for forced draught pur- 
poses by itself; still it should be taken into account. 

The air from the fans is taken to the furnace through gridiron 
valves, whch qlose automatically ¢vhen the furnace-door is 
opened, so as to prevent a rush of flame into the stokehold. A 
small jet of gir is also admitted through the wet end of the 
boiler back by a passage made for the purpose. “dn this way 
there are two streams of air which meet in the qmbustion- 
chamber. There is also a hanging bridge attaghed to the back 
tube plate, and depending into the flame box at the back of the 
bridge. By these arrangements a very thorough mixing of the 
air and furnace gases is secured ; and to this, no doubt, is due 
the unusually perfect combustion which was obtained on the 
trial. The small grates give additional space for the mixing and 
burning of the gases before they enter the tupes, a most desir- 
able feature in boiler design, and one which should do ‘much to 
put thg cyJindrical¢lues Of modern high-pressure boilers on an 
equality, m the matter of combustiog, with the rectangular 
furnaces of the comfortable low-pressure days of the past genera- 
tion of marine engineers. At the same time we must not forget 
that a large amount of fuel burnt on a small grate requires a 
large combustion chamber. It is the volume of gases evolved 
which has to be considered. Itshould be stated that the arrange- 
ment for forced draught was designed by Mr. J. R. F€thergill, of 
Haitlepool, engineer superintendent to the firm owning the ship. 

It is so difficult to get accurate data upon the®veight of marine 
engines, ehat we add the figures given in the report mi 





Tons. 
Engines alone wee rod a Oe wee 94°92 
Shafting, tunnel-bearings, and propefler 26°59 
Engine-room auxiliaries, including donkeys, 
pipes, platforms, ladders, and gratings 12'16 
Boilers alone xs see ns is ə 58°60 
Boiler-room auxiliaries, including forced draught 
gear, smoke-box, uptake, funnel, furnace gear, 
mountings, stokehold fioor, boiler-chocks, e o 
and ties... RA ise a Se 28°49 
Water in boilers ... os ae <e + 35°75 
e s. e 
° y Total æ © ... 228'22 
e e . 


The coal used was of good quality. The following analysis 
(as used) willbe of iferest:— ° 


° 
Per cent. . 
*Garbon... sil ana Ss zi 82°34 
Hydrogen... eQ.. oy dae. Tage 5°47 
Moigture ... se Ee as uae ae 1°94 
Ash -8 Neuse S ee, em oes z 2°90 
e Nitrggen, sulphur, oxygen, &c., by difigrence... 7°35 
é Tea 
è . > Š $ g00°0C 
° . .. 
a. è 
e ” e e 
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The calculated caloric value is 14,830 thermal units per 
pound, which corr&ponds to the evapgration‘of I 5'3% pounds of 
water from and æ 212° F. A poition of the coal used was also 


tested by a Thomson calorimeter, and gave a‘value of 14,9800 


69°2 per cent? 
171 ” 

11°8 ‘5 

8°6 knots per hour. 
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thermal urfits:per pound. Thirteen samples of furnace gases A long discussion, occupying both evenings of the meeting, e 
were taken ovér mercury and were analyzed. The following | followed the reading of the paper, but qir account has already 
are tne means - By vol ° 3 izh extended to such a length that we cannot give a refport of it. 

e ; ` Tar Cenis hi Perhaps jhe most interesting point rgised was in connection with 
Carbonic acid ... 8°20 12°12 the closing of the chimney damper, which it appeared was only 
Carbgnic oxide... ¢.. o'gp © ooo one-sixth open dyring the trial. The reason given for this was 
Oxggen : wee TET] 12°01 that in this way heat was prevented from eScaping up the , 
Nitrogem ... 86°63 3587 chimney. Itis difficult to gccount for such an effect, excepting © 

ERES Aa perhaps to some.trifling extent due to minor causes, but several 
100'00 100°00 engineers whose opinion is worthy of respect testified that such 
° ee a was the effect in practice. One would think®that the escape of 
Chingney temperatures were read every half-hour bya mercury | heat by the chimney would be governed by the volume of 
thermometer and by two Murrie pyrometers at 30 feet above the, escaping products of combustion with a chimney of any reasonable 
furnace bars. * The readings of the three instruments agreed, | cross @reae . ` 
the average temperature being 452° F. Itwas a pity that the 
readings were taken so far from the Gres, it being desirable to id eS 
now the heat of the products of combustion immediately after 
leaving the heating surface of the boiler, The aiaosa UNIVERSA AI AND CEDUTA TIOJAL 
however, was unavoidable, owing to the exigencies of running i 
the ship on her voyage, The measurement of the feed was CAMBRIDGE. —The first Clerk Maxwell Scholarship, for re- 
:cartied gpt by means of two tanks in the usual way. An effort | search ein Experimental Physics, has bęẹn awarded to W. 
was made to determine the quantity of water brought over un- | Cassie, W. A., Trinity College. 
evaporated, by the draught of steam. This was done by taking Mr. H. J. Mackinder, the Reader in Geography at Oxford, is 
samples of condensed steam from the steam pipe and samples of | to lecture for the Teachers’ Training Syndicate on ‘‘ The Teach- 
boiler water, and analyzing them to ascertain the percentage of ® ing of Geography,” on May 3Q . a 
salt. Unfortunately the apparatus broke down; but from two The annual dinner of the Philosophical Society was held in 
pairs of analyses made, it was estimated that there was 2'87 per | the Combination Room of St. John’s College on May 2, Prof, 
cent. of unevaporated boiler water in the condensed steam. If | G. Darwin in the chair. 
this Were tie case with bilers so easily driv as those of the DUBLIN.—Sir Robert Ball begins on Wednesday, the 13th 
Jona, where there could hardly have been any ‘semblance of | inst., a course of lectures on “The Theory of Screws,” in 
priming,” @ the term is understood by engineers, the quantily Trinity College, Dualin 
of wattr beSught over in small and hardly driven boilers must ae j 
be enormmus. Itis a point of the greatest importance in steam- 2 
engine economy, and we trust Prof. Kennedy will pursue his 
investigations in this arenon k ale came out during the SCIENTIFIC SERIALS. 
iscussion that the stop valve, or throttle valve, was very much ; “ag: . . 
closed during the trial a fact which should still further have THE Quarterly Journal of Microscopical Science for Marche 
reduced the chance of unevaporated water finding its way into | Contains :—On a new species of Phymosoma, with a synopsis 
the engines. of thg genus, and some account of its geographical distribution, 
Indicator “diggrams were taken every half-hour during the by Arthu# E. Shipley (Plate xi. ). , The new species, 2. weldoni, l 
trial, ahd an average set is attached to the report. The power | *#S found by Prof. Weldon at Bimini IsMind, the Bahamas ; it 
was very evenly distributed between the thige cylinders, showing | BS 80 trace of hooks on the introvert ; there are two retractors,  @ 
good design of the engines. The gotal indicated ‘hor$e-power A synopsis of the twenty-seven species now known 15 given, 
was 645°4. Diagrams were also taken from the air and.circu-e but seventeen species are described én Selenka’s monograph on 
lating pumps. For these interesting and valuable details we the Sipunculidæ. As to the geographical distribution, seventeen 
must refer our readers to the paper ¢tself, as we are unable to | SPECIes are, foynd in the Malay Archipelago, of which thirteen 
reproduce the inure: tius pi Three Pae sa pe West iia ie Pig ae 
‘ : sal eae ius, a r u ; . logenii is 
The following are some of the chief elements of the trial : found only in the Bergen Fiord.£-On the British anecied ofe, e 
Date... T Crisia, by Sidney F. Harmer (Plate xii.) The author thinks 
Duration oftrial i July 13 and 149 1890. that the ene farala satay specife opaiagie’ ; the © 
Heating surf: vue aperture In the oviceil is also an important characte. ecific 
| 5 ae total _ pee Sater rete diagnoses of C. denticulata, gmk., C. eburnea, Lian f: 
Grate area oe ren Mh che ABA A ole, Aculeata, Hass., and C, ramosa, n. sp, are given. Notes 
Total heating surfice to grate surface... 752 ratio. 7 are given of the habit of the Zoarium at different seasons, on . 
Grate area to flue area through tubes... 2°3_,, Pe mode of branching, and on the breeding-times.—The later 
Mean oiler pressure above atmosphere 165'o lbs. per sq. in. arval development of Amphioxus, by Arthur Willey (Plates 
Mean admission pressure, high-pressure é xiii.—xv.). The author again wisited Messina,’ in the summer of 
cylinder a mas oe a 142°5 1890, to complete his studies on the development of the atrial 
Mean vacuum in condenser below at- ý ” chamber of Amphioxus. As a possible explanation of the 
smosphere ... ® .., ae we 13°88, R asymmetry of the larva, Willey thinks that®it can be traced 
Mean revolutions per minute ... «OLE ultimatgly to the adaptive forward extension of the ‘notochord, © 
1.H.P. of high-pressute cylinder *.., 205°6 being thus a purely onfogenetie phenomenon ; the club-shaped 
5 iMortediats °, C. 221'°2 è gland is shown to be a modified gill-slit.—On the structure of ý 
» Ipw-pressure 218: two new genera of earthwormstelonging to the Eudw@lidz, and ° a 
Coal burnt per hour 5 ve @ 942 pound some remarks on Nemertodrilus, by Frak E. Beddard (Pates 
°, 1, square foot of grate per xvi.—xx.).” Hyperiodrilus africanus, n. gen. and sp., and Helio 
hour xe . a e., 284 K e | Zrilus lagosensis, n. gen. and sp., faynd in a Ward case from _ è 
Coal burnt per square foot of *total Lagos, at Kew Gardens, 7 
heating-surface per hour ..¢ ent 0298 g ° THE only article of general interest in the Nuovo Giornale > 
Coal burnt per LHR. per hour #2 1'46@ ,, Botanio [talidmo for Aprilis a note on the stigmatic disk of 
Carbon equivalent of coal sane Stas 1'028 5, Vinca major, by Sig. M. Pitzorno, In the reports of tht. 9” « 
Feed-water per hour 86160 39 e Italian Botanical Society are short papers by Sig. Baecdrini one 
” nelb,of coal... se IO 3: the secretory syster® of the Papilionaceg ; orf theearrafigement ‘ 
1, o». 8 from and at | of herbaria, by Sig. L. Micheletti; and other#of special int@ese 
21% F, asia ee 1063 5, œ _{ to falian botanists. . ə @ 6 
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SOCIETIES AND ACADEMIES. 7 


LONDON. á 


Royal Society, April 16.—‘‘ An Attempt to determine the 
Adiabatic Relations of Ethyl Oxide. Part I. Gaseous Ether.” 
‘By Prof.gW. Ramsay, F.R.S., and E. P. Perman, B.Sc. 

The Object of the research described in the memoir is the 
«determination of the behWiour of ether in the stđte of gas 
approaching towards the state of liquid, when heat is communi- 
cated to it, so as to alter its condition adiabatfeally. 

Previous researches by one of the authors in conjunction with 
Dr. Sydney Young have yielded data regarding the relations of 
pressure, temperature, and volume of gaseous and of liquid 
ether from which te values of the isobaric and of the isochoric 
differentials are obtainable. Such results lead directly to a 
knowledge of the difierences between the specific heats at 
constant pressure and those at constant volume ; ang these 
differences are not cofistant, but vary with varying volume, 
pressure, and temperature. e 

The memoir contains an account of experiments made to 
determine the ratio between the specific heats at constant pressure 
and those at constant volume. The velocity of#sound in gaseous 
ether was determined at various temperatures, pressures, and 
volumes ; and by means of the isothermal differentials, and the 
experimental results*for the velocity of sound, the ratios between 
the two specific heats were calculated. From the differences 
and the ratios of the specific heats, the values of the specific 
heats were deduced. 


er ° 
The general conclusion is that, for any constant volume, the 


specific heat, whether at constant volume or at constant pressure, 
decreases to a limiting value with rise of temperature, and sub- 
‘sequently increases; and that the change with temperature is 
more rapid, the smaller the volume. 

At large volumes, the specific heats tend towards independence 
of temperature and volume, whil® at small ¢olumes the influence 
of change of temperature and volume is very great. r 

The authors are at present investigating similar relations for 
liquid ether, 


Zoological Society, April 21.—Prof. W. H. Flo®er, C.B., 
F.R.S., President, in the chair. —A communication was read 
from Lieut-Colonel Sir Oliver B. C. St. John, R. Ey con- 
taining notes on a case of a Mungoose (Zer pestes mungg) breeding 
-during domesticationg—Mr. R. E. Holding exhibited and made 
some remafKs on some remarkable horns of Rams of the domestic 
Sheep of Highland and other breeds.—Messrs. Beddard and 
Murie exhibited and madegremarks on a cancerous nodule taken 
frott the stomach of an African Rhinoceros (Rhinoceros bicornis), 
which had recently died, after living 22 years in the Society’s 
Gardens.—Mr. E. T. Newton read a paper dà the structure 
and affinities Sf Zrogontherium cuvieri, basing hif remarks 
princifally on a fine skull af this extinct Rodent lately obtained 
by Mr. A. Savin from the forest-beds of East Runton, near 
Cromer.—My. H. J. Elwes tead the first part of a memoir on 
the Butterflies collected by Mr, W. Doherty in the Naga Hills, 
Assam, the Karen Hills in LowergBurmah, and in the State of 
Perak, —Mr. J. J. Lister ga¥e an account of the birds of the 
Phoenix Islands, Pacific Ocean, as collected and observed during 


* a visit to this group made in H.M.S. Ægeria in 1889. 


* May 1.—Sixty-sec8nd Anniversary Meeting.—Prof. Feower, 
F.R.S., President, in the chaire—After the auditors’ report had 
been read, and other preliminary business had been transacted, the 
report ofthe Coyncil on the proceedings of the Society during 
the year 1890 was read by Mr. Sclater, F.R.S., the Secretary. 
It stated that the number of Fellows on January 1, W891, was 
3046, and that the number of Bellows @lected or readmitted in 
1890 was 121, being 4 less thap the corresponding number in 
1889. Since the last’ anniverfiry 2 Foreign Members and 11 
* Cofresponding Mem@ers had been elected to fill vacancies in 
those lists. In recognition of the effective protection accorded 
e for sixty years to the Gragt Skua (Stercorarius catarrhactes) at 
two of its three British breeding stations—namely, ig the Island 


@ of Unst by the late Dr. Laurence Edmofidston and other members 


of the same family, and in the Island of Foulg by the late Dr.e 
sScott, of Melby, and his son, Mr. Robert T. C. Scott—the 


ton, of Bungss kouse, as representative ef that family, and to 
gMr. Robert T. ©. Scott, of Melby. The total receipts of the 


e. @ Society gor 1890 had amounted to £25,059, which, altifough | 
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not quite gqual to those of 1889, had &ceedgd those of 1888 by 
upward8 of £10005 and might he deemed to'be satisfactory. The 
ordinary expenditure for 1890-had been £23,342 6s. 1rd., which 
ewas £659 2s. 8d. more than the corresponding amount for 189. 
Besides this an extraordinary expenditure of £230 4s. 6d, had been 
devoted to the materiakimprovement of the Monkey House, which 
brought up the,total expenditure of the year to £33,572 115. 5d. 
The balance brought forward from 1889 was £1242 g3s. T1d., and 
this, added to the income received in 1890, gave a total sum of 
£26,302 1%. gd, available for the expenditure of the year 1890. 
By these means the Counc?! had been @nabled, after Bayment of 
the ordinary and extraordinary expenditures of the year, not only 
to devot@ the usual sum of £1000 to the reduction of the mort- 
gage-debt on the Society’s freehold premises (which at present 
amounted to £5000®@ly), but also to purchase a sum of £1000 
in @onsols, in order to form the nucleus of a, new reserve fund. 
The usual scientific meetingshad been held during thé session 
of 1890, and a large number of valuable communicktions had 
been received upon every branch of zoology. These had been 
published in the annual vglume of Proceedings for 1890, which 
contained 730 pages, illustrated by 57 plates. Besides this, 
part x., being the concluding part of the twelfth volume, of the 
Svciety’s quarto Transactions had been issued. The twenty- 
sixth volume of the Zoological Record, containing a summary of 
the work done by British and foreign zoologists during the year 
1889, had been issued to the subscribers in Decembef last, and 
had thus been published before the close of the year after that 
eto which it relates. The library had been kept in good working 
order during the past year, and had been much frequented by 
working zoologists. A large number of accessions, both by gift and 
purchase, had been received and incorporated. Inthe Gardens the 
only new work carried out in 1890 had been the completion of the 
improvements of the Monkey House, hut a large number of repairs 
and renewals of the different buildings in the Gardens had been 
made, and other minor improvements had been carried 
out. The nf&mber of visitors to the Gardgnsedurmg the 
year 1890 had been 640,987, the corresponding gumber in 
1889 having been 644,579. The number of school children 
admitted free in 1890 was 35,935. Thg numbér of animals in 
the Society’s collection on December 31 last was 2256, of which 
693 were mammals, 1273 birds, and 290 reptiles, Amongst the 
additions made during the past year, twelve were specially com- 
mented upon as of remarkable interest, and in most cases tepre- 
senting species new to the Society’s collections About 28 
species of mammals and 20 of birds had bred®in the Society’s 
Gardens during the sunmmer of 1890. The report concluded 
with a ong@list of the donors and their various donations to the 
Menagerie during the past year.—A “vote of thanks to the 
Council for their report was moved by Mr. W. H. Hudleston, 
F.R.S., seconded by Mre A. J. Scott, and carried unanimously. 
—The report having been adopted, the meeting proceeded to 
elect the new Members of Council and the officers for the 
ensuing year. The usual ballot having been tak@n, it was 
annognced that Mr. William T. Blanford, F.R.S., Dr. Albert 
Günther, F.R.S., Mr. E. W. N. Holdsworthe Sir Albert K. 
Rollit, M. Ẹ.,and Mr. Howard Saunders, had been elected into the 
Council in the place of the retiring members, and that Prof.® lower, 
C.B., F.R.S., had been re-elected Peesident, Mr. Charles 
Drummond, Treasurer, and Dr. Philip Lutley Sclater, F.R.S., 
Secretary to the Society for the ensuing year.—The remaining 
business having been concluded, the President handedethe silver 
medal gf the Society to Mr. Thomas Edmondgston, who 
attended on the part of Mrs. Ursula Edmondston, of Buness, 
Unst, Shetland, and to Mr. A. P. Purves, who attended on 
behalf of Mr. Robert T. C. Scott, @f Melby, Shetland, in 
recognition of the effective protection accorded by them and 
their families respectively to the Great Skua at its breeding 
places in the Shetland Islands.e-The proceglings terminated 
with the usual®vote of thanks to the President. 





e e s 

Geological Society, April 22.—Dr. A. Geikie, B.R.S., 
President, in the chaiw—The folloying communications were 
read :—Results of an exanfination of the crystalline rocks of the 
Lizafd district, by Prof. Tẹ G. Bonney, F.R.S., and Major- 
General Ce A. McM@%&pn. The authors, in company with the 
Rev. E. Hill, spent a censidtrable part of last August in ex- 
amining anew those sections in the Lizard district which had 
any bearing upon the qyestions raised sipce, the publication of 
Prof. Bonney’s second paper in 1883. They had also the ad- 
vaptage of occasional conferenge with Mr. TeaM and Mr. Fox, 
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~ whose valuable contributiqgs to the knowledge of the crystalline 
rocks of this district ag well known. That the Lizard seepentines 
are altere@ peridogies may be régerde@i as settled, but doubts 
®have been expressed as to their relation to other associated 
rock8, and ayto the meaning of a streaky or banded structure 
exhibited by certain varieties. The authors, after re-examination 
of a lawge number of sections, feel no doubt of the agcuracy of 
their original view that the peridotite was intruded®into the hora- 
blende schists@and banded ‘‘ granulitic” rocks, after these had 
assumed their present condition. Init they find no signs of any 
marked pregsure-metamorghism, either prior or posterior to 
serpentinigation. They have failed to connect the streaky or 
banded structire with any foliation or possible pressure-giructure 
in the schists, and they can only explain it as a kind of fluxion- 
structure, viz. as due to an imperfect blending of two magmas of 
slightly different chemizal composition, anterior to the crystalliga- 
etion of the mass. Phe Porthalla sections have been examined 
with especiql care, not only becaus® the serpentine is nowhere 
so conspicuously*banded, but also because its intrusive character 
has been denied, both it and the hornblende schists being ascribed 
to the alteration of a series of sedimenta®y rocks of suitable com- 
position. For this view the authors have failed to discover any 
evidence, and consider it contrary to stratigraphical and petroe 
graphical facts. In regard to the genesis of the crystalline 
schists, which for purposes of reference were divided by Prof. 
Bonney ingo a ‘‘granulitic,” a ‘“‘hornblendic,” and a ‘‘ mica- 
ceous” group, the authors show that in parts of the first the 
more acid rock breaks through the more basic, as if intrusive, 
in others they appear to be perfectly interstratified, the one 
passing backwards and forwards, though rapidly, into the other. 
But between these extremes, intervals can be found where the 
two rocks seem as if partially drawn out together. The authors 
are agreed that certainly one, probably both, of these rocks are 
igneous, that when the basit rock was solid egough to be rup- 
tured, the acid magma broke into it, and sometimes softened it 
sufficiently to afow of the two flowing for some Jittle distance 
together, aftét which crystallization took place. In regard to 
the hornbl@de schists, the authors are not yet satisfied that 
either fluxion oremechanical crushing will account for every 
structure which they have examined, and prefer to leave the 
question, in certain cases, an open one. The most distinctive 
features of the micaceous group appear due to subsequent earth- 
movements, so that, though it exhibits some special character- 
istics, the authors are doubtful whether it is any longer worth 
while separating i from the hornblende schists. Of the igneous 
rocks neWer than the serpentine, the gabbro has received the 
closest attention. Tt exhibits in places (espasially ing the great 
dyke-like mass at Carricke Luz) a vewy remarkable foliation or 
even mineral banding, which has been claimed as a result of 
dynamo-metamorphism. The authors bring forward a number 
of instances to establish the following®conclusions :—(a) That 
this foliation occurs most markedly where the adjacent serpentine 
does not show the slightest sign of mechanical disturbance ; 
(2) that it must be a structure anterior to the consolidation of the 
rock ; (c) that it sets in and out in a very irregular manter ; 
(d) that when it Was produced the reck was probably not a perfect 
fluid. ence they explain it also as a kind of fluxion @ructure, 
produced by differential movements in a mass which consisted 
of crystals of felspar and*pyroxene, floating thickly in a more or 
less viscous magma. ‘The authors’ investigations tend to prove 
that (a) structures curiously simulative of stratification may be 
produced int fairly coarsely crystalline rocks by fluxioned move- 
ments antestor to crystallization ; and that (4) structures wich of 
late years have been claimed as the result of dynamo-meta- 
morphism subsequent to qpnsolidation must have, in many cases, 
aglikeexplanation. This is probably the true explanation of a 
large number of banded gneisses which show no signs of crush- 
ing and holocrygalline, ut in their more minute structures 
differ from normM@ igneous rdtks. The authors have sech 
nothing which has been favgurable to the idea that pressurg has 
raised the temperature of sod rocks s@fficiently,to soften thêm, 
A discu8ion followed, in which Mr. Teall, the Rev. E. Hill, 
Prof, Hull, the President, Ggheral McMafon, and Prof. Bonney 
took part.—On a spherulitig and perfitic obsidian from Pijas, 
Jalisco, Mexico, by Frank Rutley. © à 


oe . 


s r 
Royal Microscopical Society, April 15.—Dr. Ħ, Braith- 
waite, President, in the chair.—Mr, T. Charters White presented 
three slides of sections of teeth permeated with coll@dion.- A 
letter from, Mr. J, Aitkin, of Falkirk, was read, on a spot-mirror 
. x e 
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method of illumination.—An abstract was read of a pap@r, by 
Surgeon V. Gunson Thorpe, R.N., on some new and foreign 
Rotifera found on the West Coast of Africa, and belonging to 
the genera Zrochosphara and Floscularia.—Mr. E. M. Nel- 
son exhibited two forms of bull’s-eye condenser—one made like 
Herschel’s asplanatic, the other a new and simpler form, being 
made of two plang-convex lenses. Thisecondenser segmed to 
answer its purpose admirably, the amount of spherical aberration 
being only about one-fifth of that whith existed in the old form. 
—Mr. Nelson also read some further notes on Diatom struc- 
tures as test-objects, which he illustrated by photographs.— 
Mr. C. Haughton Gill’s additional note on the treatment of 
Diatoms was read, the subject being illustrated by photo-micro- 
graphs. Mr. Mayall said the problem Mr. Gill had endea- 
voured to solve was as to the eXistence or not of cellular structure 
in Diatoms extending through their substance, and he sought 
to demonstrate this by making chemical depositions which would 
fillup the cavities sufficiently to be distinguished by 
scSpe. Mr. Gill’s observations were of great interest, 
had experimented with the definge pw pose of testing 
a special point, thus applying to microscopy what Herschel 
would have termed an ‘‘expeyyment of inquiry 2a direct 
questioning of Neture on a point that had hifterto been 
regarded as almost beyond the sphere of experiment. 
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Acadeney of Sciences, April 27.—M. Duchartre in the 
chair.—The Secretary read an extract from the will of the late 
M. Cahours, and M. Janssen made some remarks upon the 
l€gacies.left for the foundation of scholarships (see p. 17).-——-On 


eprobabiy 
expressions of the pressures in an elastic homogeneous body, 


by M. H. Resal.—On the theory of elasticity, by M. H. Poin- 
caré.— Researches upon humic substances, by MM. Berthelot 
and G. André. According to the observations of the authors, 
the humic substance formed by the action of hydrochloric acid 
upon cane sugar possesses ether and anhydric properties, and 
is comparable in certain respects to the lactones.—On the origin 
of pus &lls and on the 7é/e of these elements in inflamed 
tissues, by M. L. Ranvier.—On the performance of marine 
engines and that of screws, and on a geometrical method for 
calculating she first of these values without a dynamometer, ly 
M. A. Ledieu.x—Mica as an invariable dielectric, by M. E. 
Bouty. The author has previously shown that the capacities of 
mica cofidengers vary slightly with the duration of charging. Ie 
now,finds that mica behaves asan invariable gielectric in a direc- 
tion normal to the planes of cleavage —that is, the capadity (c) of a 
lamina Of useful surface (p) and thickness (¢) is represented by the 


formula ¢ = ae , where 4 is aconstant.@ It is remarked that the 
gre 


origin of the large variations of such condensers with duration of 
charging is the ®%Œlectrolysis of foreign substances contained in 
the superfal layers. —On an alternate current mBter, by MM. 
Maurice Hutin and Maurice Leblanos—Quantitative studies on 
the chemical action of light: first part—measure of physical 
absorption, by M. G. Lemoine. ©The action of, light upon 
a mixture of oxalic acid and ferric chloride of various thicknesses 
and strengths is theoretically gnd experimentally determined.—® 
Effect of the presence of halides Of potassivfm upon ehe solu- 
bility of the neutral sulphate of potassium, by M. Ch. Blarez. 
Between o° and 30° the solubility of K,SO, in water is given in 
par® per roo by . 


e 
Qe = 8'5 ġ 0'128. e z 

On adding KCI, or other halide of potassium, at any definite 
temperature, the K,SO, remaining inesolution gs given by the 


expresfon— 7 
KSO, dis€olved = a conséagt — the amount of K in added salt ; 
for any temperature this becomes, | 

K,SO, dissolved at 6° = 7°5 + 0'14170 K of added alt, o 
The precipitating action of the halides of potassium upon 
the saturated solution of the neutral gulphate of potassium is 
proportional to the equivalent of the added salt.—On iso-cin- 
chonine, by MM. E. Jungfleisch and E. Léger.—On a hydro- 
cgrbon of the terpene series contained in the oils of compressed 
gas, by MM. A. Ptard and P. Lambert. This is a pyropenty- 
lene not identical with valylene or pirylene; it polygnarizes 
readily to CoH; Its properties and relationg with tbe ter 


penes will be given in a subsequent pape?.—Reseafthes upog « 

trehalese, by M. Maquenne. Anhydrous trehalose is gn oct- : 
. e . . . 
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atomfe alcohol isomeric with the saccharoses, and very near to 
maltose in chemical constitution ; it yields glucose on inversion, 
and does not fulfil aldehydic functions.—On the constitution of 
aqueous solutions of tartaric acid, by M. Aignan. ‘Phe author 
arrives at the conclusion that tartaric acid exists in aqueous solu- 
tion in the state expressed by the formula (C,HgOg)q, partially 
dissociaged according to a definite law.—Rosearches upon the 
artificial production of hyalite at the ordinary temperature, by 
M. Stanislaus Meunier.—On the stomachic digestfn of the 
frog, by M. Ch. Contejean. Experimental evidence is given 
(1) that the pepsin secreted by the cesophagifs is more abundant 
or more active than that of the stomach; (2) that the cesopha- 
gean and stomachic pepsins trans&rm coagulated albumin into 
syntonin, and afterwards into peptone, without passing through 
the pro-pepsin stage ; (3) that the predominance of the action 
of cesophagean pepsin on stomachic pepsin is especially manifest 
by the larger quantity of syntonin that it produces.—On the 
sexual evolution of the trouts of the Pyrenees, by M. A. Can- 
nieu. The metamer@ of the endodermous layer &nd°of the 
primitive circulatory system in the post-branchial gion of 
Vertebrata, by M. F. Houssay.—Contribution to the study of 
the mechagjsm of urinary segetion, by M. O. van der Stricht, 
—Reappearance during winter of the starch én ligneous plants, 
by M. Emile Mer. The researches indicate that in ligneous 
plants starch is reabsorbed at the end of the autumn, and gener- 
ated at the beginnifig of spring. It results from thjs that the 
winter, instead of being the season during which the amylaceous 
reserve is most considerable, is the season during which it is 
feast.—On some points in the anatomy of the vegetative organy 
of Ophioglossa; by M. G. Poirault. The observations show 
that the Ophioglossum fungus is never reproduced by spores, but 
is propagated exclusively by buds on the roots.—On the exist- 
ence of Diatoms in the lower lands of North France and Bel- 
gium, by M. L. Cayeux.—On the proportion of water in corn 
from different localities, by M. Balland.—On the treatment of 
phylloxerous vines by carbon bisulphide mixed with vaselines, 
by M. P. Cazeneuve. ° 


BRUSSELS. 


Academy of Sciences, February 7.—M. F. Plateau in 
the chair.—Micrographical researches on the nature ard origin of 
phosphate rocks, by M. A. F. Renard. The author gives the 
preliminary results of some researches on the formation of phos- 
phate rocks, The investigation has been especiajly Airected 
towards the prdblewm of the origin of these rocks, and seme 
important®conclusions are arrived at with regard to this, point. 
A lithographic plate, containing magnified representations of 
nineteen phosphate challkgspecimens, accompanies the paper.— 
Tht winter of 1890-91, by M. F. Folie. It is remarked thate 
observations at Brussels show that the winter of 1890-91 is one 
of the severest passed during the last sixty years. Since 1833 
seven winte have been of a severity comparable with the last. 
They®are 1837-38, 184@-41, 1844-45, 1846-47, 1854-55, 
1870-71, 1879-80. A table is given showing the mean minimum 
temperature and the mean téfnperatures experienced during these 
years. This comparison and a consideration of summer tem- 
peratures do not point to any pagticularly definite facts. The 
idea thatea hot simmer sucteeds a rigorous winter does got 
appear to be supported. On the contrary, it appears that the 
coming summer should be more cold than hot, with the exception 
of the months of May and August.—On variations in the latitede 
of £ single place, by M. F. Folie. The reality of the vafiations 
in latitude deduced from observations made at Berlin, Potsdam, 
and Prague, are contested on the ground of systematic errors in 
the formulze of #eduction,*due to the assumption that the earth 
has beeneconsidered to move as a solid body, whereas M® Folie 
believes it to be composed of g fiudyiyiclens with a $®lid crus? 
— Researches on the development of Arachnætis : contribution 
to the @orphology af Ceriangitida, by M, E. van Beneden.— 
Researches on the gelocity of evaporation of liquids at tem- 
peratures below their boiling-points, by M. P. de Heen. The 

*first part of this paper was read at the January meeting. The 


° results are now given of experiments on the variations of the 


>» è velocity of evaporation with the hygsometric con@ition of the 


ee windgmay be expressed by the formula— 
e 


current employed. The whole of the observations show that 
the velocity of evaporation, v, of a liquid sufface acted on by 


. v3 AF (100 — 0°88/},./V 
e where A is a cgfistant, F the tension of the saturated vapour at 


@ the temperature df the liquid, and V the velocity of the ciftgent. 
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—Determination of the radius of gurvature in parallel co- 
ordinatesp by M. Maurice d’Ocagne. a) 

March 7.—M. PiateaPin sf chair.—On aeurious peculiarity 
eof currents of water, and on one of the causes of sudden floods, 
by M, G. van der Mensbrugghe. An explanation is giveħ of 
the fact that in a river the maximum velocity of» the current does 
not occureat the surface, but about three-tenths of thelepth 
below the surface.—Reduction of nitrates by sinlight (second 
note), by M. Emile Laurent. The author has cai&ed a beam of 
sunlight tagfall upon solutions of nitrates placed in a vacuum, 
and has found that aftere a certain éime the spage contained 
liberated oxygen, whilst the liquids possessed the chawacteristic 
reactions*of nitrites. M. Laurent has analyzed te oxygen and 
nitrites, and finds that the quantity of gas is sensibly proportional 
to the nitrite formeg.e As might have been expected, the blue 
en® of the spectrum possesses the most powerful seducing 
action.—Note on the coagulation of the alBumins of the serum 
of cow’s blood, by MM. J. borin and G. Ansiayx. The authors 
support the assertion made by Halliburton in 1883, that the 
albumin of serum ought not to be considered as a single sub- 
stance, but as a mixture ®f two or three albuminoids, a, 8, and y, 
coagulating respectively at temperatures—a = 73° C., 8 = 77°C., 
aad y = 82°C. The blood of man, the dog, pig, rabbit, &c., 
were known to contain these three substances, and it is now 
shown that the serum of the cow also contains the paraglobulin 
a, and the albumins 8 and y. Further, it is shown that 
opalescence and coagulation are not distinct things, but two 
forms of one and the same phenomenon occurring at the same 
temperature.—On the curvature of polars with respect to a 
point on a curve of the th order, by Prof. C. Servais.—Dis- 
covery of a variable star, by M. L. de Ball. An account is 
given of observations of a variable red star situated in R.A. 
20h. 41m. 19s., Decl. + 2° 23 (1891). The observations ex- 
tend from September 15, 1890, to January 9, 1891. In this 
time the magnitude of the star increased from 8'7 to 8. The 
star is not incladed in Bermingham’s Red Star Cafalogua, M. de 
Ball’s observations are only eye-estimations, anf have not been 
made by the aid of a photometer. Further eviden& of varia- 
bility is therefore required. ° 
SSA, 
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° | PRACTICAL GEOLOGY. 


Afis in Practical Geology. By Grenville A. J. Cole, 
F.G.S. „Professor of Geology in the Royal College of 
Science for Ireland. OOR C. Grifĝn and Co., 
1891.» e 

An troduction to the Study of Petrology: the Igneous 
Rocks. By Frederick H. Hatch, Ph.D., F. GS. {Lon- 
don: Sonnenschein and Co., 1896-) 


“OWEVER prophetic may have been the far-Seeing 
rremonitions of men ift advance of their age in the 
dim past, and however invaluable may have been the 
additions made to the superstructyire since, it can scarcely 
be doubted that the foundation-stones of geology were 
laid by Scotchmen and Englishmen towards the en@ of 
the Jast, and during the earlier part of the present 
century. And what a charm is there about the story of 
these sturdy pioneers, not perhaps quite the men whom 
one would have picked out as most fitted or most likely 
to become the fathers of a new science. It has about ite 
the elements of a genuine romance. For the early train- 
ing of few of these men was such as to give a scientific 
bent to their mind; they did not have what we are 
pleased to call “ the advantage of a sciefitific education” ; 
it is probable that they never spoke, perhaps never 
dreamed“of such a phrase as “the scientific method,” 
which we are so fond of formularizing, and on which we 
plume ourselves somewhat. But in spite of these seeming 
drawbacks, rather perhaps because with these men genius 
was allowed to run its spontaneous untrammelled course, 
they opened out to mankind a domain of knowledge the 
very outskirts of which had been barely touched upon 
beforé. Of shrewd mother-wit yere they; too keen of 
eye to be wrong about their facts ; ; nåt a few evere ardent 
sportsmen, and the Same instinct which led them to ride, 
straight to hounds or patiently and warily to stalk the 
deer, led them also, as they brusħed away minor details, 
to go direct to main issues, and carried them on, without 
rest but@vithout haste, through the toils of many a year’s 
steady field-york. With what awe and reverenceMo we 
look up to these giants whef we pass their achievements 
in revtew ! 

Nor does it one “vhit impair this feeling of respectful 
admiration to turn to the other side, and cast a glance at 
what wege their unavoidable shortcomings. They were too 
hard-hegded to be illogical in the matter of straighgforward 
inferences, but it was hardly to be expected that they would 
escape going astraygsometimes when they ventured on 
*recéndite speculation. Rough is not the word for their 
method ; incomplete Would be ne&rer the mark, but even 
that can scarc@ly be appliet% when the meags at their tis- 
posal are takèn into aegount. No one had yet taught the 
value, of the microscope and balance t8 the geologist ; 
and, when these and ogher instruntents of*precision were 
introduced, there wasejust a tendency to gird at appli- 
ances that had a finntcking look aboytethem to Titans who 
had so long and so Successfully relied on thei hammers 
and their wits. 

But by degreés tt beqame clearein ae and‘later 
on in England, that, though the great main roads of ihe 
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such brilliant success, methods more refined than had 

sufficed for pioneering work must be introduced if all 

the intricacies of its lanes and by-ways were to be ex- 

plored. Then the swing of the pendulum rather tended 

to bring about*a disposition to exalt the new®means of 

investigation, and there was j@st a risk that the sound 

basis of field-work might come to be undervalued if not 

neglected ; and that Mineralogy and Petrology, instead | 
of being the handmaids, of Geology, might be thought to 

constitute the whole of that science. But the mischief 
never went far. The mantle which had fallen from the 

shoulders of the great fathers was not to be lightly cast 

aside; and, while every new aid was cordially welcomed, 

the CorfViction grew stronger an@ stronger that honest 

work @m the field must for ever beshe starting-point of 
geological inquiry. 

How thorowghly this truth has become @ngrained in 
the minds of geologists is seen directly we open Prof. 
Cole’s “ Aids in Practical Geology.” ,A large part of the 
book issttaken up with minute and precise directions for 
carrying out the various kinds of microscopical, optical, 
and chemical examination of minerals and rocks. ut 
on the first page we read— 


“Such aids in determinative geology as are given in 
the following pages may be applied in any halting-place, 
or in cities after the return from an expedition ; but, in 
any case, observations mage on specimens are of slight 
importance if uncoupled with knowledge of thcir true 
positton in the field.” 

And again— 

“ After a study of a number of type specimens, the 
student is recommended to go out to some well-described 
distyjct, and to endeavour to recognize the varieties of 
igneousend sedimentary rocks by careful observation in 
the field. In this way alone can he appreciate the various 
modes of weathering, the massive or minuter structures 
due to jointing, the smooth or rugged outlines that cha- 
racterize the masses of which h® hand-specimens farm a 
part. . . . Nothing short of striking the rock-mass ¿x 
siiu with tee hammer, and taking in with the eye its 
position and surroundings, even to the beqader features 
of the landscape, should content the geologist whô would, 
follow worthily the founders and masters of the science.” ®© 


Again and again the author’ reiterates the lesson— i 


“Just as no mountajn mass can be described bý a 

atranger from a number of hand-sfecimens, however 

beautiful, so no rock can be adequately described from 

golard ‘microscopic sections. Again and again the 
server will pass from his section td thg solid specimen, 

and from this, in memory a any rate, to the great mass 

of which it formed a part.” 

And in dealing with the nomehclature $f igneous rocks, o 
the chaotic state of which i is so largely due to thé ignoring ° 
of their field-relations® it is fnsisted that— 

“ The following out of ar? neous rock in the@eld is a © 
most important lesson, and will soo% determine what if 
valuable and what is valueless in any proposed scheme Qf 
classification.” © -t 

That tMe author, insthese and similar passages, is note ‘ 
speaking fromghearsay, not merely re-echoing what is now 
a truism, is shown by the admirable practical directions, 
«which he gives in the first chapter for the outfit fed pre-* 
cedure of the field- “geologist. Herefand jnde&d throught, 
outthe book, the instructions are detaaletl ande precise ,@ 
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e “simpler than in that of MÈ. Dalton. 


e and clasgjfication of the crysgalline rocks. 


®. There is fortunately noenultiplication of species or intro- 
® duction of new names. 
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The aufhor has not forgotten the time when he was a 
beginner, his early failures, and the disappointments of 
his student-days, when, from the neglect of some,slight 
precaution, he failed to obtain the results he had been 
led to expect ; and he has used every means in his power, 
by minut® and specific instruction, to shiêld those who 
use his book from similar mishaps. As an instangs, take 
what he says about the effect of acids on minerals. How 
ften has the sd@if-taught man turned wearfly to one book 
“after another on mineralogy, in the hope of getting some 
definite information on this point, and all he arrived at 
was the curt statgment, “Solubfe in acids,” which each 
apparently had copied from its predecessor, or all had 
borrowed from some common source. What acid? 
Concentrated or dilute? Cold or hot?  Quickly® or 
perhaps only after ea fortnight’s boiling? All @¢these 
points he was left to make out for himself as best he 
could. Th® happier pupil & Prof. Cole js treated far 
more liberally, and will not have to weary himself by 
feeling about in the dark if he attend to the cautions 
and instructions of the book now before use The 
directions for blowpipe-work are equally precise. Only 
one who has been himself an actual worker would have 
told the observer to wait “till the first red glow has gone 
off” before noting the colour of a borax-bead. Of course, 
anyone would, sooner or later, find this out for himself ; 
but, till he had found it out, he would probably blunder 
not alittle; and anything that gconomizes time nowadays 
e 

is not to be despised. There is no need to multiply in- 
stances ; everyone who uses the book will find that it 
eminently deserves the epithet of “ practical,” which the 
author has assigned to it. 

But are there no weak points on which the critic may 
exercise his function? Attention may perhaps be cglled 
to the followingg—On p. 6,a graphical metho® due to 
Mr. Daltong is given 7 for determining the full dip of a bed 
from the dips on two oblique sections. The writer may 
perhaps be pardoned for@preferring a method of his own, 
given first in the Geological Magazine for 1876, p. 377. 
But, independently of any personal predilection, it may 
be said,that t$ diagram in the case of this method is 
This makes it easier 

e to recollect, and, besides, tle fewer lines there are in a 
graphical gonstruction the less is the chance of error. 

In dealing \ with “ sgreak,” itgvoulal be well to notice that 

the true streak of some hard minerals, Iron-glance fof 

instance, is not obtained till they have been rubbed down 
inean agate mortar, d ag 

Doubt is thrown on the alue of Turner’s test for 
the detection of boron (p. 41): there is an article by 

Dr. C. Le Neve Foster‘in the Mineralogical Magazine 
s (vol. i. p. ¥7) which should be consulted in ‘this conection. 

It is hardly worth while eriticisifig the nomenclature 
No two petro- 
graphers are in agreement here, and probably the exist- 
ips schemes of arrangement are all of about equal value. 


It migh§ be possible to take 
objection to the description of Quartz-felsitg as a compact 


s two roghts i is totally different, and must be correlated with, 
2 Gifferencé in gheirsmode of consoliĝating. Quartz-fel- 
A “sites are, specially common as dykes, and there may bave 
e «NO. 1124, VOL. 44] e 
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orm of Granite, for the part played by the quartz in 3 
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been facilities for the escape of water in their case, up 
the fissure® which they fill, that were natepresent in the 
case of the more thorofghlp*buried magma of Granite. 

It" was doubtless the presence of water in the „granitę- 
magma which kept the quartz fluid or plastic after the 
other minerals had crystallized ; ; its escape in the case of 
Quartz-felsite may have led to the early cryst&ljization of 
the quartz. In dealing with the foliated rocks, the author 
touches on the debated point of thes“ true schists.” We 
are pretty well used to this phrase, and have waited long 
in the hopés of being told what constitutes a#‘tfue schist,” 
but our patience has not yet met with the reward it merits. 

The euthor is of opinion that “the alleged distination 
between schist-like rocks ang schists of pré-Cambrian age 
requires great delicacy of definition.” This 9s délicately 
put, and will command the assent of most geologists. 

The paleontological Section will perhaps be looked 
upon somewhat derisively by those well versed in biology. 
But it will serve its end, which is to enable those who 
cannot pretend. to any large amount of biological know- 
ledge to know the commoner fossils when they see them, 
and determine the genus to which they belong. The 
gfethod may have a large element of “rule-of-thumb ” 
“about it, it may be called empirical, but in a large 
number of cases it is not practicable to attain to anything 
better. And it has a certain educational value, for it 
makes a studen use his eyes even if it but slightly 
disciplines his reason. 

That the wofk deserves its title, that it is fyfl af “aids” 
and in the highest degree “ practical” will es the verdict 
of all who use it. 

Nor will Dr. Hatch’s handy vélume Te any less 
welcome. Those who wish to have in a compact form 
the prominent characters of the rock-forming minerals 
and the igneous rocks, will find all the information 
needed by a student concisely and lucidfły put .forth. 
Some. sljghf acquaġntarte with crystallography and the 
optical properties of minerals is asaimed. A short sec- 


tion on these subjects would have made the book more 


self-contained, and nee not Shave increased its size very 
materially. 

The igneous rocks are defined to be “those tgat have 
been formed by the consolidation of molten material.” 
There is a spice of danger jn the word “molten,” for it 
may lead @o the belief that the fluidity of the mgterial 
was the result of “dry heat.” In the,case of a Laccolite 
the view so generally held is taken, that the overlying 
beds have been bent up by the intrusion of a molten 
mass. It is, to say the least, quite as likely thft earth- 
movement caused a differential amount of befding in 
two adjoining beds, and that, as an empty space was 
thus gradually formed between the to, the molten matter, 
was driven into it. e 

@n the subject of the classifigation of the ¢gneous rocks 
we find the following healthy expression ,of opinion : 
“Th® various tapes ar@ so intimately related, that any 
attempt at rigid and systematic Slassification i is “not fikely 
to meet with any great measure ‘of success.” Certainly 
not fillsome sounder basis of classification than any yet 
suggested? is hit upo . Ip the meantime Dr. Hatch’s 
grouping $ one tbat from its clearness and simplicity will 


be a,real pon to the qfudent. š 
A most useful feature in the bdbk i is the ligt of localities 
bd e i e ; . 
s. è 
. e ° k 


e ry nt 
° j id e oo ° s ° e 
e . bd "e 
NATURE eT g ays 


May 14, 1891] 


~@ 








e 
whergeach rodk.occurs, The illustrations afe*very well 
executed. Though the book? has appeared only recently, 
one teacher at least can already bear testimony, founded 





on actual experience, as to its valug to students. 
s A. H. GREEN. 
M 
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: BACTERIOLOGY. 


Les Virus. «Par Dr. S. Arloing. (Paris :° Ancienne 
Librairie, Germer, Baillitre, et Cie., 1891.) f 
"CHE name of Dr. S. Arloing as the author of a® work 

*on bacteriology is a swfficient guarantee that the 
book is’ worth reading, nor are we disappointed. “ Les 
Virus” is one of the best volumes on this science yet 
produced. Itis not a mere compilation of other men’s 
work, giving a categorical account of the numerpus 
pathogenic and non-pathogenic bacteria now recognized, 
but is a thorough scientific investigation into the prin- 
ciples @f one of the most important branches of medical 
science, and might perhaps be better called a manual of 
“ microbiology.” , è 

The work is divided into six parts, under the following 
heads :— 

(1) General considerations as, to the nature of the 
bacterial poison. ° . 

(2) Formand mode of life of the microbes (biology). 

(3)°The part taken by the microbes in the propagation 
and spread of infectious diseases. 

(4) Struggle of the host against the’ poison. 
extinction and artificial destruction of its effects. 

(5) Immunity enjoyed by the body against certain 
microbes. 

(6) Atteruation and reproduction of the 
poison. 

It will be seen by the above lis? thabthis werk govers a 
large field, and one rot exactly tlealt with by any previous, 
author. 

In the first part, which is subdevided into six chapters, 
Dr. Arloing commences with an historical survey of the 
science gf bacteriology, pointing out the gradual exten- 
sion of ideas from the time of Rhazes, who, in theeninth 
century, attributed small-pox to a process of fermentation 
“comparable to that which takes place in the jflice of the 
grape when made einto wine”; touching then on the 
works of Rayer, Davaine, Chaveau, and others, the author 
traces the development of the science until present times 
and the discoveries of Koch and Pasteur. An intgresting 
comparigon of the “virulent” parasites with simple para- 
sites, such as Zréchina spiralis, then follows ; and, next, 
he formulation of two statements which form the basis of 
the modern science: 6&1) the active agents of the virulent 
process are Sganisms ; (9) these organisms are living, 
and possess specific pypperties. s 

The second part of the work tleals with the biology of 
bacteria. The methodsof cultivating them are fully de 

: è ; 
scribed, and, what we dg not remémber to have seen ip any 
other work on bactewology, thére is a full account of the 
effect on micro-organisms ofe nourishment, temperature, 
light, atmospheric conditions, and eleetricity. In this 
part, also, are two most important chapters—namelye the 
effects gn the micrebes*of the nature of the cultivating 
medium. This is only just beginnirtg to be properly une 
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derstood, and its investigation has already been productive 
of valyable results. 

The chapter on the products of the growth of micro- 
organisms is hardly up to the general excellence of the 
work. It has*not been sufficiently brought up ® date, so 
that tke researches of Dr. Henkin, and the more com- 
plete investigations of Dr. Sidney Martin in reference to 
the albuminosts and alkaloids, do not appear in it. The 


diastases and ptomaings are, however, fully discussed, © 


and much may be learnt from a perusal of this chapter. 

The third division of*the book is glevoted to the rôle 
which the microbes play in the propagation and causation 
of disease. The chapter on contagion is one of the best in 
the ®odk, and would alone form a most valuable drochure. 
Afterg consideration of the generalemodes in which con- 
tagion is carried, a most exhaustive account is given 
of air, water, goil, food, and®artificial inoculaffon (vaccina- 
tion) as carriers of disease. As a natural sequence, the 
modeg of entry of the germs into the body are then de- 
scribed auto-infection being included ; and next we have 
a consideration of what may become of the organisms after 
their entry, and the changes which take place in ehe 
host. The descriptions here given are exceedingly pre- 
cise, and, although rather condensed, convey all that 
can be desired. 

Passing now to the fourth part, we find four chapters 
devoted to the stgife between the host and the microbes, 
and the natural extinction and artificial destruction of the 
poisén. In the third chapter the subject of disinfection 
is noticed, both by heat and antiseptics, special atten- 
tion being drawn to the necessity of the careful dis- 
infection of sputum, linen, bedding, &c.,—points which 
cannot be too strongly insisted upon in all hospitals, and 
not mer@ly in those devoted to fevers ow diseases of the 
chest. ° 

The fifth part deals with the very difficult, and, at 
present, vague subject of “immunity.” Dr. Adoing 
divides immunity into two classes—“ acquired” and 
“natural.” On this subject no one is more qualified to 
speak than the author of this work, for h€ehas made it 


almost a special study for years, and it is treated of in ° e 


his usual masterly way. ° - ° 

The sixth and last part contains some of the more 
recent researches (especially those gf Pasteur) on the 
&ttenuation of the virus. 

Taking the work as a whole, we cannot speak too 
Wighly of it. We heartily congratfllate the author en 
the success of his labours. è The book is well illustrated, 
and we cordially recommend it to all those who wish to 
study a subject so replete with ifiterest afd of such vital 
importgnce to’ mankind, F J. wW. 

e 





OUR BOOK SHELF. s 


Anleitung zur Bearbeitung meteorologischer Beobache 
tungen fiir die Klimatologie. @Von Dr. Hugo Meyer® e 
(Berline Julius Springer, 1891.) 

WERE this litje book less severely technical in form, it 

might be commended to the notice of that large class of 

observers whose sole aim and object in meteomobgical $ 
registration is to ascertain the charagteristics pf tif loca 
climate and to compare them in detail w&h those sho@ne 
by the similar records of other places.® It teaches how @ 
thé results o#observation may be tabulatetl or graphigally 

hd 





e 
represented in the forms most approved by climatologists, 
and discusses with much precision the meaning of different 
kinds of mean values ; though, indeed, it omits all mention 
of the geometric mean, the application of which in clima- 
tology was lately under discussion in the Royal Meteoro- 
logical Sgciety. Buteit is, we fear, hardly elementary 
enough to meet the requirements of beginners and 
amateurs, especially suclf as regard a formula*of any 
complexity with something of that distant respect that 
they accord to &oly mysteries ; and on tht other hand it 


@ “aims at nothing beyond the formal and statistical present- 


e _ such high importance. 
° 
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ment of facts, and never deviates into the seductive, if 
sometimes illusive, field of physigal causation. It is what 
its title proclaims % to be, a guide to the working out of 
meteorological observations for the purposes of climato- 
logy—the climatology, that is to say, of the temperate 
zone. For those who work in a more extefided 
field, some of thg authors methods and dictates 
may be found to need modification. His schedule 
of the ugual hours of observation makes no 
mention of those most frequently obstrved in the 
tropics, and his uncompromising condemnation of the 
use of Lambert’s formule in reducing wind-registers, 
however justifiable in the case of the variable winds of 
these latitudes, ignores that of countries where trade- 
winds or monsoons blow steadily for weeks or months 
together with but little deviation from the normal quarter, 
and where the direction undergoes a regular oscillation 
daily. In working out this daily oscillation at such 
places, the use of Lamberts formula is not only justified 
ut almost indispensable. 

Within the somewhat narrow limits that Dr. Meyer 
has prescribed to himself, he Mas executed his task care- 
fully and conscientiously, but in this country, at Jeast, 
his merits are likely to be appreciated by only a small 
class ; chiefly, indeed, by that estimable few who find in 
plodding labour its own sufficient reward. The,student 
who is endowed with some share of scientific imagina- 
tion, who loves to trace the inner workings of Nature, 
and sees in diagrams and tabulated statistics only nfeans 
to this end, will fied Dr. Meyer’s work a somewhat dry 
study; anf when he shall have mastered its contents, 
should he ever be challenged by Arthur Clough’s “ Ques- 
tioning Spirit,” and askal, 


‘¢ What will avail the knowledge thou hast sought ?” 


he must answer as he best may from his ‘Own gmental 
e resources, His author, et least, will not help him to 


* a reply. 


e 

* Intensity Cotls: how made and how used. By “ Dyer.” 
Sixteenth Edition. (London: Perken, Son, and 
Raymenj.) ° a 2? " 

IN this book a simple and interesting account is given 
of galvanic batteries, induced electricity, and the methods 
ofmaking and uging Intensity coils, which include numg¢rofs 
experiments that may be deacribed briefly as “ popular.” 
In the present edition many other branches of the subject 
have been touched upon, including electric lighting, elec- 

e tric bells, electric telegraph, electric motors ; and aefew 


NATURE 


words are said on the telephone, migrophone, andephono-® 


graph. Although the book if not Presented as a scientific 


œ treatisegbut simply .as a gugd¢e containing the necessary 


*insfructions for maging and using the above-named in- 
gtrunfents, yet by its means many may be led to make a 
anore advanced study gf the subject, which to-day is of 


e 
General Physiology. By Camilo Calleja, M.D. (London: 
« Kegan Paul, Trench, Trübner and Co., Limited, 1890.) 


° ; 

e THE “gfthor of this book means by the word “ phy; 
siology” “ediscours@ of nature” ; ancPhis intention is to 
“denote by it “dhe study of positive science in the abstract 
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less than ¢ to comprehend under the fugdamental prin- 
ciple of mechanism—aopnsgywation of* energy—aél the 
laws and theories concerning nature.” In 8rder to show 
the spirit in which he sets about the accomplishment ef 
his task, it may perhaps be enough to say that he regards 
the planets as “bodies constituted of organic and dn- 
organic matter” and that to him living organic matter 
seems “the proximate agent of planetary movements, for 
which non-ving bodies are only the cosmic medium.” 
The sun, we learn, is not “a body®in combustien,” but 
“principally a great reflecting mass, which, situa@ed in 
the focus*of the orbits of many planets, effects their 
infra-luminous emissions, these producing light by their 
conglpmeration.” Ag for “natural light or daylight,” it 
is “a photothermic radiation produced by transference, 
not only of the radiating mêtion of the planets, but dlso of 
the motion engendered by solar living beings.” If anyone 
is attracted by writing of this kind, he will find plenty of 
it in Dr. Calleja’s amusfhg volume. 








é 
LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinsons ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications. | 


Co-adaptation, 


IT sometimes appears to me that the neo-Darwinians must 
speak a language of their own, because they are so fond of telling 
me, in a stereotyped phrase, that, ‘‘if words have apy meaning,” 
such and such Words have expressed some meaning,whigh no 
ordinary grammatical construction can extract. The present is 
a good case in point. Prof. Meldola says that he finds “a 
remarkable discrepancy ” between my two previofts letters on the 
above subject, and seeks to reveal it bẹ quoting from the first 
letter, thus :— 

*©*T donot. . . hold myself responsible for enunciating Mr. 
Herbert Spencer’s argument, which the quotation sets forth, I 
merely reproduced it from him as an argument which appeared 
to me valid on the side of ‘‘use-inheritance.” or not ogly did 
Darwin himself invoke the aid of such inheritance in regard to 
this ide@ticdt case, 9. .’ &c. If words have any meaning, 

,this implies that Dr. Romaes agrees with Darwin in regarding 
this case as one in which ‘use-inheritance’ played a part.” 

Does it? When a mag says that in his opinion a certain 
argument in favour of a certain conclusion is valid, is this 
equivalent to his saying that he accepts the conclusion? And 
when he adds, twice over, that he purposely abstainggfrom ex- 
pressigg any opinion of his own with regard to the conclusion, 
is this equivalent to his saying the precise opposite? 

The statg of the case is siftply as follows. Prof. Meldola 
reproduced Mr. Wallace’s argument against Mr. Spgncer’s 
defence of ‘‘use-inheritance.” I wrote tg show that this parti- 
cular argument was invalid ; but that there vgas another argument 
on the same side, which, if adduced, would be valid, supposing 
that it could be sustained by facts. Now, in his reply, Prof. 
Meldolagabandoned the invalid argument, and adopted the one 
which ? had stated. Accordingly I wrote a secon® time, in 
order to show that we were then agreed upon this being the 
only argument which could be logical brought against Mr. 
Spencer’s position. But I again added that I would express noe 
opinion as to whether thig argument cqnid be successful in sub- 
venting Mr. Spencer's position. {n point of fagts with regard to 
this question Bhave no fully-formed opinion to express. But, 
unlesg*the neo-Darwiniang have eventually becéme unable to 
comprehend the #ttitude of “suspended judgment,” one would 
suppose that they might still appreqjate the difference between 
sifting arguments as gooder bad on®both sides of a question, 
and ffnaJly deciding with regard to the question itself. 


Christ Church, Oxfoql, May 8. GorcE J. ROMANES. 
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nin good faith when in my last brief communication I 
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e intention of allowing the subject to drop, because 


sense.” *The scheme he has set before himself is nothjng | I gonsidered that the discussign had aytived at a stage when 
e . . 


May 14, 1897] 


LJ 
NATURE 





. 
those who were interested in the matter would be able to form 
their own opinior®as to the value of the arguments &dduced on 
either side of she question. P¢ery*nuch regret to find, how- 
‘ever, that Dr, Romanes—whose amount of spare time appeays 
to be most enviably inexhaustible—still finds it necessary to 
prolong the correspondence. I am compglled, therefore, to enter 
the" field once more, if only for the purpose of presenting my 
own case in “ts true light. What Dr. Roman&’s position may 
now be I fust confess is becoming distinctly less clear with 
each of his contributions to the subject, but Iam nogthe first who 
has lost leis way in attempting to thread the mazes of this writer’s 
produ@ions, As far as I am concerned it will suffice to say that 
the case is flot ¢‘ simply” as he presents it in the foregoing com- 
munication. In the review of Mr, Pascoe’s book, from which this 
discussion originated, I did not merely reprgduce ‘‘ Mr. Wallace’s 
arguifent against Mr. Spencer's defence of ‘use-inheritamce.’” 
IT accepted that argument as valjd, but I extended it by em- 
phasizing the importance of the factor of superimposed usefud 
characters accumulated during successive periods of the phylogeny. 
I pointed out that large numbers of cases of co-adaptation might 
be thus accounted for, and I used Mr. Spencer’s own illustra- 
tion by way of example. In summing up his own conclusion, 
Mr. Wallace says: ‘The difficulty as to co-adaptatione of 
parts by variation and natural selection appears to me, there- 
fore, to be a wholly imaginary difficulty which has no place 
whatevag in the operations of Nature” (“ Darwinism,” p. 418). 
Not only, therefore, has Dr. Romanes misrepresented my view, 
but he has gone further, The other ‘‘argument on the same 
side” referred to in the above communication is this very denial 
of co-adaptation as a fact in Nature. This, with most amazing 
sangfroid, is now claimed by my correspondent, who speaks of 
it as “f the one which I had stated”! I must leave it to others 
to decide what value can be attached to the statements of a 
writer who adopts the principle of approprinting an argument, 
and putting it forward in a manner which would lead most 
readegs to,consider that he had been the first to elaborate it 
simply becauSe he has expressed the same idea in abstract 
symbols*instead of in concrete terms. 

The next pase in the discussion is the admission by Dr. 
Romanes that Mr. W'llace’s conclusion is correct, z.¢. that co- 
adaptation is non-existent : ‘‘ As it appears to me, from his reply, 
that Prof. Meldola’s views on the subject of ‘co-adaptation’ 
are really the same as my own, I write once more in order to 
point out the identity” (NATURE, vol. xliii. p. 582) Mr. 
Romanes did enore, therefore, than simply point out that we 
were agreed that this was ‘‘the only argument which could be 
properly brought against Mr. Spencer’s®positiong” He said 
that our views were %# really the ame,” and this after I had 
accepted Mr. Wallace’s conclusion as to the non-existence of co® 
adaptation. To crown all, he now tells us that he has no fully- 
formed opinion to express, but thdt he is in a condition of 
“*suspended judgment”! I must really leave the case as it 
stands, @If ‘‘neo-Darwinians” have a language of their own, 
at any rate it appears to be intelligible among themselves, if 
only from thg circumstance that they have been enaBled to 
stereotype a phrase which c@nveys their views with respect 
to the difficulty of following my correspondent’s r@soning. I 
have been no more, fortunate than other ‘‘neo-Darwinians ” 
in this attempt, but in the endeavour to carry on the 
discussion of a biological question with a writer who stops 
short soon as the subject assumes a truly biological 
aspect (see NATURE, vol. xliii. p. 582), I have become keenly 
impress&l with the utter sterility of Dr. Romanes’ method, 
which not only fails to advance our knowledge of the 
origin of species by gny substantial contribution of fact, but 
whtch degrades the theoretical side of the subject into mere 
verbiage. If this is “ paleeo-Darwinigm,” I am rejoiced tothink 
that I am grogped with thosg who are outside the pale. 

In conclusiok, to prevent further misundersganding, lef me 
add that, in admitting éhat the chances are ‘‘ infinity fo one” 
against a number of independent ®zsefu/ veriations ocfurring 
when required in the same individual, I merely quoted the ex- 
pression as given by Mre Herbert Gpencer and repeated by Dr. 
Romanes. Ido not forea moment suppose that Mr. Qpencer 





used the words in anyemore than% collgquial sense as fndicating . 


that there were ‘‘ heawy odds” qpaingt"such a comBination, and 
in this sense only is my admission made, _ That tl® phrase has 
no exact mathematical significance is, I*imagine, sufficiently 
obvious, but I havethought it desirable to make ehis qualifica- 
tion, . . R. MELDOLA. 
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} chgracterizing varieties occupying the same ate, 


Physiological Selection and the Different Meafings 
given to the Term “Infertility.” 


In tke discussion concerning the segregation of varieties 
occupying the same region, and the influence of physiological 
selection in securing this result, it is necessary that we consider 
the different meanings given to some ef the terms by different 
writers. The general fact on which Dr. Romanes Msisted, in 
his paper on “ Physiological Sel@tion,” was compatibility in 
the reproductive system of some, and incompatibility in that 
of others belongiag to the same species. On p. 6360 of his paper 
we read that ‘‘racial incompatibility,” ‘f however produced,” e 
‘tis the primary condition wequired for the development of varie- 
ties into species.” Infertility and sterility are also used by him as 
equivalents for incompatibility in the reprodugtive system. Thus, 
on p. 400 we find the statement that ‘‘ All natural varieties 
which have not been otherwise prevented from intercrossing, 
and which have been allowed to survive long enough to develop 
any AiffePences worth mentioning, are new found to be protected 
from igtercrossing by the bar of sterility¢-that is, by a previous 
change in the reproductive system of the Sind which my theory 
requires.” 

Dr. Romanesedid not attempt to catalogue the dferent forms 
of discriminative incompatibility that are included in the incom- 
patibilities of the reproductive systems of different races, but 
referente was made to three forms: (1) toe compatibility in the 
time of “owering in those of the same race, as contrasted with 


‘incompatibility in those of different races, as on pp. 352 and 


356 ; (2) to greater numerical fertility when the male and femgle 
elements of the same race unite, than when those of different 
races unite, as in the note on p. 354; and (3) to numerical in- 
fertility through deficient production by hybrids, as on p. 369, 
and p. 357 in the note, and in the suggested experiments on 
p. 405, in which the pure and hybrid seed are both to be sown, 
and the comparative ‘‘degrees of fertility” to be noted. To 
these forms whichewere me@tioned, we may add, as coming 
under the category of physiological incompatibilitics, (4) lack 
of vigour in hybrids; (5) lack of adaptation in hybrids ; (6) lack 
of escape from competition with kindred in hybrids ; and (7) the 
superior energy and promptness with which the male and female 
element# unite in pure unions, as contrasted with cross unions. 
Dr. Romanes probably refers to this principle when he speaks 
of sterility as ‘failure to blend” (p. 365). 

This lgst, when associated with the free distribution of the 
fertilizing elements, ensures the segregagior (that is, the dis- 
criminative isolation) of two or more varieties octupying the 
same area and propagating during the same season, and there- 
fore seems to me the most importgnt of the forms of physio- 
logical segregation. This segregative principle, which 4 call 
potential or prepotential segregation, must, in almost every case, 
be operative Setween species and varieties that continue distinct 
while ifidiscriminately mingled on the same %gea and while 
fertilized by elements freely andeindiscriminately diSributed, 
during the same season, for no other principle is able to secure ® 
free propagation and at the sam@time to prevent, crossing under » 
such conditions, Seasonal segregation is here excluded, and the 
other forms of physiological segregation when acting under s@ch 
conditions are of little avail ih preventtig swamping unless 
carried to the extreme, and they then involve a waste of from 
one-half to the whole of the germs of the less numerous variety ; 
for jhe most favourable case possible «s when two varietjes 
occupy the area in equal numbers, and suchecases rarely exist, 
especially in the initial history of species. 

Though numerical infertility and tardy potency are readily 
distinguished, complete impotence and cmplete numerical 
sterility are more likely to be confounded; for the complcte, 
incapatity of the malaand female elements of different varieties 
for uniting involves failure to produce hybrids, as complete as 
when the elements unite withgut producing living erring OY æ 
germinating seed. The great differencg is that in the cage of 
cross impotence the germ remains unaffected by the alen fer- 
tilizing element, and therefére ready to be fertilized by awy 
fertilizing element of its own kind fat may reach it; while if e 


4 


the case 9f simple numerical cross sterility (if there be any such, @ 


case) the alien elements promptly unite, and therefore leave no 
opportunity fof? subsequent fertilization by the coming of the 
kindred fertilizing elements. Cross impotence, with 
of pure unions when associated with the free distribu of thee 
fertilizing elements, produces positive @segrefation ; for, who 
it ensure? the 
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propagagion of each with its own kind while preventing crossing.; Propulsion of Silk by Gpiders. 
but numerical infertility of first crosses produces what I call Tre autlfor (‘O. P. C.”) of the article on% Arachniga” in 
negative segregation, for, though it is unable to secure segregate | ihe “ Encyclopedia Britanthicat’® says :—" The emission of silk 
breeding, it lessens or obliterates the swamping effectseof any Matter appears to be a voluntary act on the part of the spider; 
crossing that takes place, and is therefore of great importance in | hut it is a disputed question among arachnologistse whether 
e the preservation of distinct varieties and species when the posi- 


tive forms of segregatiop only partially prevent, crossing. The 

four forms ®f hybrid inferiority mentioned above are also forms 

of negative segregation, and, ghough of the highest imgortance 

when co-operating with prepotential segregation or any other prin- 

ciple that partially prevents cross unions, are,it seems to me, 

incapable of preServing distinct varieties or species, when un- 
@ assisted by any degree of positive segyegation. 

We are now prepared to see how the different meanings of in- 
fertility have occasioned more or lass misunderstanding in the 
discussion of physiol@gical selection and its effects. With Dr. 
Romanes, the seven forms of segregation above-mentioned are all 
forms of infertility between races, and therefore are all causes of 
physiological selection ; while in my nomenclature, all buè th@first 
are included under impregnational segregation, and only the 
second and third are cobsidered forms of cross infertility Pr, in 
other words, of segregate fecundity). Using the term in this 
restricted sens@, I have elsewher® maintained thgt it is very im- 
probable that cross infertility is, in any case, the only isolative 
principle securing the continuance of distinct varieties and 
species indiscriminately commingled on the same areap even 
when the elements are freely distributed ; and as this stmtement 
is liable to be taken as equally applicable to physiological selec- 
tion, I wish to have it clearly understood that, in my usage, the 
twéterms are not equivalent, and what I have said of cross in- 
fertility is not in the same sense true of physiological selection. 

In Dr. Wallace’s criticism of physiological selection, he seems 
to limit the meaning of infertility between races to numerical in- 
fertility of first crosses, and then assumes that this is the only 
incompatibility that -is included under physiological selection. 
This limitation, if correct, would of course lignit the effects that 
could properly be attributed to this principle. 

Before closing I wish to raise the question whether a®high 
degree of selective numerical fertility between races is not 
always associated with some degree of selective potential fer- 
tility. Or, using infertility in the more restricted meaning given 
in my nomenclature, is not a high degree of segregate fecundity 
and cross infertility always associated with some degree of segre- 
gate prepotence and cross impotence? As we know that these 
two forms of incompatibility are usually, if not-always, associated 
in the segregagion of species, is it not probable that they are simi- 
larly associated in the segregation of varieties? Again, as we kifow 
that segregate prepotence, when associated with the free distribu- 
tion of the fertilizing elemen&&, will produce prepotential segrega- 
tion, effectually preventing crossing, without impairing powers of 
survival, and as there are many cases in which the continued 
segregation of vayieties occupying the same area is due entirely 
to this puinciplé, and many gther cases in which it is due to 

ə Weakened forms of this principle associated with other forms 
of incompatibility in the repreductive system, and still other 
numerous cases*in which partial isolation (produced by a slight 
diversity of H&bits, or by the occupation of adjoining districts) 
would be speedily broken downtexce$t for these physiological, 
incompatibilities, are we not fully warranted in the assertion 
that physiological selection is an essential factor in the evolution 
of many species ? P e 
Theeimportance, of this form of segregation having Ween 
recognized, the question naturally®arises as to what have been 
the causes through which the incompatibility has ceased to be 
sporadic, and hasgbecome mecial. As Dr. Romanes has not 
entered on the discussion of this point, I have given the mêre 
“attention to it. I think I have succeeded. in showing : @) that 
any portion of a species subject t8 temporary isolation, through 
occupying a new station or distziet, is more or less liable to 
become in&mpatible with the rest of the species, owing to the 
cessation of reflex seleftion, -by which the mutual fertility and 
other compatibilities of an inter-generating stock are kept in 
© , ferce (see NATURE, vol. xli® pp. 28 and 369) ; (2) that partially 
e segregative endowments are, through the very laws of epropaga- 
“tion, cumulative (see ‘‘ Divergent Evolution,” Linn. Soc. Journ. 
——Zool., vol, xx. pp. 246-250) ; (3) that all the @ansformations 
sP, thmt arise in forms thus segregated are inevitably divergent, and 
ot parfilel (see ‘* Intensive Segregation,” Linn. Soc. Journ.— 
Zool., vol. xxii. pp. 31%-322). Joun T. GULICK. 
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spiders have the power forcibly to expel it, or °whether it is 
merely drawn from the spinnerets by some external force*or 
other. “Mr. Bla@kwall, author of the ‘History df Spiders in 
Great Britain and Ireland,’ is of the latter opinion. Mr. R. H. 
Meade (Yorlghire) in Report of the British Association, 1853, 
thinks, that (from microscopic anatomi@l investigations which 
he has himself made) there is good evidence of spiders Raving 
the power tẹ expel it; for he finds a certain musculir arrange- 
ment which would apparently suffice to give this power, and 
observers have actually sen the lines propelled.” N 

Owing to the doubt herein expressed, may Į ask your iser- 
tion of a chance observation lately made by me upon a spider, 
which has convinced me of the truth of the theory, thas spiders 
do expel their lines at will, and this, too, as secondary to one 
still remaining attached to the spinnerets? 

She was hanging fron? the ceiling about 3 feet from a 
mullioned window, against which I was able to observe her 
movements most accurately, I was first led to observe her 
closely, by finding myself attached to her within one minute of 
my approach. On my breaking this line, she attempted to 
regain the ceiling ; a breath of air from me stopped and @rought 
her down again, when I saw her draw her legs together, pull 
hgr head up higher than the spinnerets’ of her abdomen by 

eans of her ceiling-line, and, following upon no visible effort of 
hers whatever, I was the next moment conscious of the presence 
of another line stretching out from her spinners to a distance 
short of 3 feet, and at an angle of about 75° with the first, This 
line failing to find an attachment floated upwards and lay along- 
side of the other, and the spider again made for the ceiling. 
Nine times during the space of one hour, I got her to repeat 
this attempt to wake a horizontal connection. Between tavo of 
the intervals of her attempts, I called in two natf&ralist friends 
who both witnessed with me, and at the same instant of time, 
the sudden appearance of the new line, ? 

With each successive trial, I was abè to substantiate and 
improve my observation; at first the appearance of the line 
seemed instantaneous, as to its whole length ; next I was able 
to detect its elongation of itself after about 2 feet of its length 
was visible ; then I could see it leaving the spinnerets; and 
finally, during the last moment of its travel, I @ould pegceive 
very distinctly that it drew ghe spider slightly forward. 

From hese premis@s I can but infer that the viscid matter 
contained by the silk-glands, Which, at th® ordinary slow rate of 
mission, turns to gossamer immediately upon its exposure to the 
air, when expelled as now, violently, remains viscid sufficiently 
long to reach a certain distance. 

These secondary threads, carried towards the ceiling by the 
spider, were never brought down again when she felg to the 
length of the main line, but were each time left, disconnected: 
from hêr, at the spot from whence she fell wheg I blew her. 
Their loose end invariably floatifig upwards until alongside of 
the spider’s fhain line, was, I think, noteworthy. e 

In conclusion, I would say that sig? seqned to play no part 
in her choice of a direction for the connecting line; though I 
was close to her all the time, and indeed the only object appar- 
ently which was close enough, she only hit me the firgt time, 
when perhaps she had Aeard my approach ; this may strengthen 
the remafks made by Mr. C. V. Boys in your nunfber for 
November 13, 1890, where he says: ‘‘. ... sight, as we 
understand the term, in spite of their numerous eyes, seems to 

ope absent.” sS. J? 

St. Beuno’s College, St.Asaph, N. We, April 27. 

—. e°’ 
Th® Crowing of the Jungle Cock, 


I THANK there can be little doubt that Mr. H. O. Forbes has 
fallen into the same mistake as I had, in regard to Mr. Bart- 
lett’s statement that “ noffe of the knéen wild species are ever 
heard to utter the fine loud crow of ouredomestic cock.” 

At first®l took this to mean that the jungle cock did not crow 
*at all, and tas collech notgs from sporting men here, to 
supplement emy own 26° years’ experience, when yours of 
February 5 arrived, fnd by it I see that Mr. Bartlett implies 
that the crowds not so ful, loud, and Jong,*as¢hat of our barn- 
door cock. os 
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Mr. Forbes egactly* gives the difference, as thjnner, more 
wiry, end high pitched; it is,also ghorter, at least ih the wild 
G. ferrugina. *These I have often heard crowing, and shot in 
the extreme east of Asam, where for a very large area, on the 
Upper Dfking River, and across Patkai, there are no inhabitants. 

This same"G. ferrugina is, however, to be found wild all 
over Asam, and the countries around ; eggs fognd i the jungles 
are often batched under domestic fowls, and hence these are 
frequently crossed, and the crow of the cock varies much in 
‘consequence. e 

But the difference Utween the*wild G. Jerrugina and our 
‘*barti-dogg ” cock, in this particular, is so well marked that it 
could invariady be detected. R 

I may perhaps mention a curious sight I saw last year, within 
100 yards of my bungalow, in the evenmg. A cloud of white 
ants were rising gn the air, in the main road, and a jacl&l and 
Jjungl@cock were busy eating the “neuters” swarming all over 
the grofind ;epresently another jackal joined and the cock wfs 
between them : all were so busy feeding that they took no notice 
of each other, the jackals often lying on their bellies, while the 
cock moved about between them, at 2 or 3 yards only. By this 
time I§ or 20 people were looking on and laughing. Suddenly 
a third, younger jackal, joined the group, and after eating *the 
ants a short time, and walking about like the others, dropped 
into the ditch and sta/ked the cock, crouching close to him. 
The Jafter at once flew, and made a bee line for the forest 400 
yards off. The total area of the ants was about 20 feet by 8 
only, : S. E. PEAL,e 

Sibsagar, Asam, March 27. e 


Antipathy [?] of Birds for Colour. 


WITH regard to the destruction of the yellow crocus by the 
sparrow, mentioned by your correspondent “M. H. M)” in 
NATURE, vel. xliii. p. 558, this bird appears to have a pre- 
dilecflon fr yellow. In an article on ‘ Birds” Nests and Nest- 
building” in the Animal World, present number, an instance 
is given of sparrows using the flowers of the laburnum for 
their nest. Only lately I have been watching them picking out 
the yellow centres of the daisy, but in this case ¿č was for Sood, 
and I am inclined to believe that some portion of the crocus is 
also eaten, At this time of the year they are well known to be 
partial to buds and flowers of different kinds—for instance, the 
blossoms of the gooseberry bushes. 

Dotibtless, the bright yellow colour attracts the attention of this 
now much censured bird, so omnivorous ig his tastes and such a 
general scavenger, ang therefore ngt wholly to be Condèmned. 

Clevedon, April 28, T.B.J. è 


The Destruction of Fish by Frost. 


REFERRING to Prof. Bonney’s letter in NATURE, vol. xliii. 
P. 295, Segarding the destruction of fish by frost, and in which 
he asks for information from more northern latitudes, I ay say 
that during t@e winter of 1885-86, at Cape Prince of Wales, 
Hudson’s Strait, when the thickness of ice in a smgll lake was 
being@measured, live fish were often seen; and upon the last 
occasion, when the ioe measured six feet and half an inch, several 
were thrown up with the water that, upon our cutting through, im- 
mediately overflowed. These fish were about an inch and a half 
in lengtà and were extremely lively. I may add that during the 
summer both feeder and outlet of the lake averaged aout eight 
inches in depth and the lake nine feet in its deepest part. The 
former ceased to flow on November 8, when, too, ice, fourteen 
inches in thickness, c@vered the lake. F. F. PAYNE. 

eteorological Service of Canada, 
Toronto, Aprėl 16. e 
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The’Flying t@ Pieces ofa Whirling Ring. 
Weru reference to the recent discussion in your columns on 
the whirling of steel bgfds, the folowing résults will be of 
interest, š . 

„A weldless steel flask, with spherical body 12 ndhes in 
diameter and 3 inch thick, constructed@Mr use in a centrifugal ° 
milk separator, to revolve about its atis of spymmetrgat a normal 
speed of 7000 revolutions per minute, was Whirled at a gradually 
increasing speeds with a view to asgertajning the “‘ burgting ” 
velocity. 2 . ¢ 

At 16,000 revolutiens per mjnute the body of the flaskehad 
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bulged 2 inches in diameter: this is equivalent to an extension 
of 17 per cent. of the circumference ; the peripheral speed being 
840 feet per second, and the tension 31°5 tons per square inch. 
The experiment was not continued, as it was considered suffi- 
ciently satisfactory, and the bulged flask is kept as a curiosity. 
Cuas. A. CARUS-WILSON. 
McGill Univérsity, Montreal. ° e 
ry @ 
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1% the last article the principles upon which a rapidly 

vibrating electric @scillator showd be constructed 
were considered, and how the sudden break-down of the 
air gap enabled these rapid vibrations to be started. It 
is grobable that this break-down occurs in a time 
smaller than the thousand millionth of a second. How 
very apid interatomic motions mus® be ! 

Consider now the principles on which an apparatus is 
to be construgted to recei¥e the vibrations@produced by 
this oscillator. We may observe in the first place that 
as we are dealing with a succession of impulses at equal 
intervals of time we can utilize resonance to accumulate 
the efféct of a single impulse. Resonance is used in 
an immense variety of circumstances to accumulate the 
effect of a series of impulses, and is avoided in another 
immense variety of circumstances to prevent accumulating 
the effect of a series of impulses. We see, we hear, we 
photograph by using it; we use it to make musical 
sounds, to keep clocks and watches going, to work tele- 
graphs. By avoiding it carriages drive safely over rough 
roads, ships navigate the seas, the tides do not now over- 
whelm the land, the -earth and planets preserve their 
courges round the sun, and the solar system is saved 
from destruction. Resonance may be thus described :— 
If a system is able to vibrate by itself in any way, and if 
we giv® it a series of impulses, each tending to increase 
the vibration, the effect will be cumulative, and the vibra- 
tiongwill increase. To do this the impulses must be well 
timed, @# intervals the same as the period of vibration of 
the system itself. Otherwise some %of ‘the igpulses will 
tenti to stop the vibration, and only some to increase it, 
and on the whole the effect will be small. In order to 
use resonance in the constructidh of the detector of waves 
of electric force, we must make our detector so as to be 
capable of @n electric vibration of the same period as the 
generator of the waves. If we do this we®gay expect the 
currents produced in it to be inereased by each w4ve, and, 
thus the electrification at its ends to increase, and so in- ° 
crease the chance of our beifig able to produce a visible e 
spark. Two ways of using a detector have been men- 
tioned. One is to observeethe heating of a conductor 

y the current in it, and the other to observe & spark due 
to the electrification at the end of the conductor. The 
éatter is the most sensitive and has Deen most frequently 
employed, and is the method first employed by Heftz. 
Two forms of detector maf be used for observing sparks. 
One form consists of a single conductor bent into a circle 
with its two extremities very cse together. An electric 
chargg can oscillate from one end of this to the other rounds 
the circle and bacle egaine If the circle be the proper 
size, about 70 cm. in diameter for the large sized oscillator 
and about 8 cm. in diam@fer for the smaller ®ized one © | 
described in the last article, the period of oscillatitn of 
this charge will be the same as that of the charge on tpe 
generator of the waves, and its oscillation will be increased , ® 
by resonance until, ifthe ends of the circular wire beclose 4 
enough together, the opposite electrification of the ends® 
will become *great enough to cause a spark across the 
gap. Theother form of detector depends on usjng thay e 
conductors, each gf which has the same period bf electrie 
oscillation as the oscillations we Wish tp detect. These 
a * Continued from p. 14. © s e e 3 
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are pldted in such a position that an end of one is near 
that end of the other which will at any time be oppositely 
electrified. For example, if the electric force jn our 
waves be in vertical lines, then if we place two elongated 
conductors, one vertically above the other and separated 
by a very small air space, the electric forcgalternating up 
and dowħ will cause currents to run up and down the 
conductors simultaneous, and the upper ends ef both 
will be similarly electrified at any instant, while the lower 
end of the upper one will always be oppositely electrified 

e to the upper end of the lower conductor, and if these two 
points, or two short wires connetted with them, be close 
enough together, a spark will pass from one to the other 
whenever the electric force sets up these electric oscilla- 
tions in the conductor. Thus this apparatus is a detector 
of the electric force. Whenever there is a spark we may 
be sure that there is electric force, and whenevereve@an- 
not get a spark we may be sure that there is either no 
electric force or anyway too little to produce sparks. 
The apparatus will be more sensitive for electric forces 
that oscillat® at the same rate as the natural vibration of 
the electric charge on the conductor, because the effect 
of each impulse will then add to that ofthe last ; resonance 
will help to make tRe electrifications great, and gp there 
will be a better chance of our being able to produce a 
spark. We may weaken the strength of this air gap by 
re@ucing the pressure of the air in it. To do this the ends 
of the conductors, or wires connected with them, must 
lead into an exhausted air vessel, such as a Geissler’s 
tube. There is no doubt that much longer sparks may 
thus be produced, but they are so dim and diffused that 
when dealing with very minute quantities of electricity 
those sparks in a vacuum are fot mores easily seen than 
the smaller and intenser sparks in air at atmospberic 
pressure. The additional complication and difficulty of 
manipulation from having the terminalsina vacuum are not 
compensated for by any advantages. This whole detect- 
ing apparatus works on somewhat the same principle as a 
resonator of definite size connected with one’s ear when 
used to detect a feeble note of the same pitch as*the 
resonator. Suchea yesonator might very well be'used tg 
find out where this note existed and where it did not. | It 
would detect where there were compressions and raretac- 
tions of the air producing, currents of air into and out of 
your ar. Inthe same way the conductor sparking tells 
where there are alternating electric forces making currents 
alternately up and down the conductor, anf ultimately 
electrifyjng te end enough to make it spark. In the 

e Sound resonator there is*nothing exactly like this last 
phenomenon. We have gmuch more delicate ways 

*of detecting the currents of air than by making them 
break anything. If anybody would allow the electric 
currents fro a Hextzian detecto® to be led directly into, 
the retina of his eye, it would probably be a very delicate 
way of observing, though even in this direct application 
of the current to an osgan of sense it is possible that these 
very rapidly alternating currejts might fail to produce 
any sensible effect, for they are not rapid enough to pro- 
duce the photochemical effects by which we see. 

“To recapitulaté the arrangements proposed in ordereto 
‘detect whéther electric force is propagated with agfinite 
velocity, and if possible to measure “if finite. It is pro- 
posed to create electric oscillations of very great rapidity, 

. oscillatin® some fous or five hundred million times 
+ per second, and it is expected thereby to produce waves 
e ofselectric force whose length will be less than a metre 
_ eif they are propagated ®ith the velocity of light. It is 
e „proposed to do this by causing aw electric clfarge to 
oscillate backwards and forwards between two con- 

@ <dyctors, and across an air gap between them. This 
“ee wscillatmg charge is to be started by charging the 
fonducters, one, positively and the gther negatively, 

ufti} they discharge *by a spark across this air gap. 

w=? y making the*conductors small, and the distance thle 
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charge hgs to go from one to the other small, the 
rate of oscillation of tee Gharge can be made asegreat 
as we require. If waves are produced by*this arrange- 
ment, we can reflect them at the surface of a large com- 
ducting sheet, and then loops and nodes will,be produced 
where the incident dnd reflected waves co-exist. The 
loops will be pmces where the alternating eleetric-forces 
are great, while at the nodes there will be 1 electric 
forces at a}. In order to detect where there are these 
alternating electric forcessand where there are name, it is 
proposed to use either a single wire bent nearly ¢nto a 
circle, with a very minute air gap betweere it? ends, or 
else two conductors placed end to end, with a minute 
air gap between thet nds. In either case, if the natural 
periofi of vibration of a charge on the single conduttor, 
q on each of the conductote in the second arrangefnent, 
is the same as the rate of alternation of the efectric force 
we wish to detect, there may be sufficient electrification 
of the neighbouring entis to cause a spark across the 
minute air gap. We are thus in possession of a complete 
apparatus for determining whether electric waves are 
produced, and what their wave-length is. 

The experiment is conducted as follows :— 

The two conductors which are to generate theswaves 
are placed, say, one above the other, so that the electric 
charge will run up and down in ayertical line across the 
«park gap between them. They might be placed hori- 
zontally or in any other line, but for definiteness of 
description it is well to suppose some definite position. 
We may call them a and B. They are terminated in 
polished knobs, ketween which the*spark passes. A and 
Bare connected with the terminals of a Ruhmkorff coil, 
or a Wimshursé or other apparatus by which a%yccegsion 
of sparks may be conveniently made to pass*from A to 
B. Before the spark passes, A and Bare being electri- 
fied, and when the spark occurs the electricity on A 
rushes over to B, and part of it charges B, while the elec- 
tricity on B rushes across the spark, and partly charges A, 
this taking place alternately up and down, Each time 
there is less electricity, for some is neutralized during 
each oscillation by the opposite charge; fgr “energy is 
being spent, some in oyercoming the resistance of the 
spark ggp, g-¢. in producing the heat developed there, 
and some in producing eleetric wavesein the surrounding 
foedium. Thus the electric energy of the two oppositely 
charged bodies a and,B is gradually dissipated, and 
one way of describing this is to say that the two opposite 
electric charges combine and neutralize one another. 
This whole language of talking of electric charges on 
bodiesg and electric currents from one to the other, of 
electric charges neutralizing ope another, and®so forth, is 
not in accerdance with the most recent developments of 
electro-magnetic theory. At the same time, those for 
whom these articles are written are familiar with this 
language, and with the view of the stbject that it is 
framed to suit, while they are unfamiliar with, ether 
electrically and magnetically strained and thereby the 
seat of &lectric and magnetic energy, and consequently 
it would have added very much to their difficulty in 
grasping the details of a complicatedequestion if it had 
ebeen described in unfamiliar terms, and from an uh- 
familiar point of view. e» ° , 

The electric force in the neigkbourhood œ°the vertical 
generator will fie in vertical planeg through. it, and as 
A an@*s are alternately positive and negative, the 
electric force will alternately be from above downwa@ds, 
artd from below upwards, If, th», this force is propa- 
gated gutwards in a series of waves, we may expect that 
all round qur genergipr waves of electric force will be 
diverging ; ‘waves in which the force will be alternately 
down and The state of affairs might be roughly 
illustrated by elastic strings stretched out in every direc- 
tion ffcm ofr generato? If theireends af the generator 
te moved alternately down ang up, wages wil be propa- 
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gated along the strings, waves of alternate mogiqn down | advance by repeated and varied experiments, Hertz worked 
and uy? i ee ° up to the grand simplicity of the fundamental experiment 


In order to reflect these waves, we require a metallic 
shtet of considerable area some two or three wave-lengths 
away from the generator; so far away in order that we 
may have room for our detector to find the Joops and 
nodes formétl every half wave-length where the outgoing 
waves meét those reflected from the screen. Not too 
far away, or our waves will be too feeble even at the 
loops to Stfect our deféctor. Tife waves are thrown off 
all round, gut are most intense in the horizontal plane 
through the Spark, so that our detector had better be 
placed as near to this plane as possible. The detector 
may be either a very nearly closed cirle of wire, or, two 
condugtors, eaclf somewhat longer and thinner than the 
combined Igngths of the gé&nerating conductors, ands 
placed vertically over one another, and separated by a 
minute air gap. As the theory of this latter form of 
detector is simpler than that of tlfe circle, it will simplify 
matters to consider it alone. The two conductors should 
each have a period of electrical oscillation up and do®n 
it, the same as that of the charges on the generator. 
The generator consists of two conductors certainly, but 
then dufing the time the spark lasts they are virtually 
one conductor, being connected by the spark across 
which the electric charges are rushing alternately up an@ 
down. 
the generator corresponds to that on a single conductor 
of the same size as its two parts combined. Various ex- 
periments have been made as to the best form for these 
conductors that form the detector. They might be made 
identical wigh the generator, only that the spark gap in 
the generatoy should be represented by a connecting wire. 
They mey be longer and thinner. If longer, they should 
be thinner, qr they will not have the same period of 
vibration. On the whole, the best results have been got 
with conductors somewhat longer and thinner than the 
generator. It is not generally convenient that the spark 
between the two conductors that form the detector should 
take place directly from one to the other. It is not easy 
to make arrangements by which distance apart of these 
conductors can be regulated sufficiently accurately. The 
most convenient way is to connect tif lowereend of the 
upper conductor ant the uppér end of the lower ‘one 
each with a short thin wire leading, one to a fixed small 
knob, and the other to a very fine screw impinging on 
the knob. The screw may then be used to adjust the 
spark gap between it and the small knob with great ac- 
curacy. “This spark gap must be very small indeed, if 
delicate work be desired. A thousandth of a centifhetre 
would be a fatr-sized spark gap. The minute sparks that 
are fgrmed in these gaps when doing deli@ate work 
are too faint to bẹ seen, except in a darkened room. 
Having placed the detector in position between the 
generator and the screen, the difficult part of the obser- 
vation begins. It is heartrending work at first. A bright 
spark now and then arouses hope, and long peyods of 
darkness crush it again. The knobs of the generator 
require repolishing ; the spark gap of the detector gets 
£losęd up ; dust desfroys all working ; and not without 
much patience can the art be attained of making sure 
of getting sparks wherfever the corfditions are favourable, 
though it is eafy enough nôt to get sparks when the côn- 
ditions are unfavouralle. , Before making any measure- 
mentg, all this practice must be fone through. It is*hard 
enough with the success,of others kefore us to encourage 
us, with their advice t8 lead us with a clear knowledge 
of what is to be expectetl to gujde us. How much ctedit, 
then, is due to Hertz who groped lds way to these won- 
derful experiments from step fo step, without the success 
of others to encourage him, without the advice of others 
to lead him, witkout any certainty as to what gwas tp be 
expected to gyide him. Patiently, carefully, through many 
by-paths, with constant watohfulness, and checking every 
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Hence the period of oscillation of the charges on ' 


in electsicity that is engaging our attention. 

Having gained command over the apparatus, we may 
look about for places where sparks occur easily, and for 
others where they cannot be prodwced. Two g: three 
places may be found where no sparks can be observed. 
These laces will be found t6 be nearly equidistant. 
They are the nodes we are in search of. The distance 
between any pafr is half the distance an ebectric wave is 
propagated during the period of an oscillation. Their 
presence proves that the electric force is not propagated 
instantaneously, but takestime to get from place to place. 
If the electric force were propagated®instantancously, 
there might be ove place where the action of the currents 
induced in our ‘reflecting sheet neutralized the direct 
actio& ofour generator; but there ould not be a series 
of twogor more such places between œhe generator and 
the reflecting sheet. That there are more than one proves 
that electric force is propagaged from place tapplace, and 
does not occuf simultaneously everywhere. It sets the 
crowning stone on Maxwell’s theory that electric force is 
due tog medium. Without a medium there can be no 
propagagion from place to place in time, It only remains 
to confirm by calculation that the rate of propagation is 
the same as that oflight. This is a complicated matter. 
It involves the question of how fast should, on any 
theory, the charge oscillate up and down a conductor. 
The problem has only been accurately solved in a few 
special cases, such as that of a sphere by itself. The 
conductors that have been employed are not this shape, 
are not by themselves, and so only rough approximations 
are possible as t8 the rat@ at which these oscillations 
occure Knowing the wave-length will not determine the 
velocity of propagation unless we know the period of 
vibration ; and consequently this direct measure of the 
velocitycdhas only been roughly made; but it agrees as 
accurately as could be expected with Maxwell's theory 
that it must be the same as the velocity of light if 
electfical phenomena are due to the same medium as 
light. The conviction that more accusate determinations 
will gonfirm this agreement is founded upon safe ground. 
It was pointed out that the ether that transmits light 
and is set in vibration by the neolecules of matter can 
hardly avoid moving them itself. This ether can hardly 
help having other properties than merely transmitting 
a comparatively small range of vibrations. ẹlt can hardly 
help producing other phenomena. When ®t has been 
shown that, if there is a medium concerned in cor- 
veying electric and magneticeactions, it must possess 
properties which would enable it to transmit waves like 
light ; and when it has been shown that there isa medium 
concerned in conveying electric and magnetic actions, 
and that the rate at which they are conveyed is approxi- 
mately the same as the rate at which light is propagated ; 
the conclusion is almost unavoidable that we are degling 
with the same medium in beth cases, and® that future ex- 
periments, capable of accurate calculation and observa- 
tion, will confirm the conclusiop that electric force is 
propagated through, and by means of, the lumjniferous 
“ether wéth the velocity of light. We really know very 
little about the nature “of a Wave of light. We knowa 
great deal more about electrig and magnetic forges, and 
much may be learnt as to the naturegof a wave of lighte 
by studying it under the form of a wave of electric force. 
The waves produced by the Hertzjan generator may be &, 
metre long or more. Thedifficulty is to get them short 
enough, 
educed, and frow: this, and also by means of suitable de- 
tectors, we can study a great deal about their structures 
whey are truly very long waves of light. 
Hertzian generator$ whose period of vgbratton ig hu&dreds, 
of millions of millions per second. A Heifzian generat re 
may vibrate rapidly, but it is miserably’ slow c&mpared ® 
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with atoms. And yet the wonder is that atoms vibrate | motions®in itself. The strained state was probably a 
so slowly. If a Hertzian generator were, say, 10°? cm. | peculiar state of motich, an@ in changing back tò ordin- 


long, about the size of a good big atom, it8 period 
of vibration would be some hundreds of times too 
rapid to produce ordinary light. Atoms are probably 
compliaated Hertzi&n generators. By ‘making a com- 
plicated shape, as, forgtxample, a Leyden jar; a small 
object may have a slow period of vibration. All that 
is required is that the capacity and seff-induction may 
be large in comparison with the size of the con- 
ductor. We saw that these rapidly vibrating generators 
have but little energy in them: they rapidly give out 
their energy to ghe ether neat them. This is also the 
case with atoms. These, when free to radiate, give up 
their energy with wonderful rapidity. How short a time 
a flash of lightning lasts! It is hardly there, bug it is 
gone : the heated ai” molecules have so suddenly radiated 
off their energy. Fhe reason why atoms in th@air, for 
instance, do not radiate away their energy like this is 
because afl their neighbors are sending them waves. 
Each molecule is a generator, but it is a Neteitor as well. 
It is kept vibrating by its neighbours: it occupies a part 
of the ether thateis in continual vibration, andeso the 
atom itself vibrates. As each atom can radiate s@ rapidly, 
it must be a good detector: its own vibrations must be 
wery much controlled by the neighbourhood it finds itself 
in; and as the waves of light are very long compared 
with the distances apart of molecules, those in any neigh- 
bourhood are probably, independently of their motions to 
and fro, each vibrating in the same way. It is interest- 
ing to calculate how much of the energy in the air is in 
the form of vibrations of the ether between the molecules 
of air. A rough calculation shows that in air at the 
ordinary density and temperature only a minute ffaction 
of the total energy in a cubic centimetre is in the ether ; 
but when we deal with high temperatures, such as exist 
in lightning-flashes and near the sun, and with very small 
densities, there may be more energy in the ether than in 
the matter within each cubic centimetre. All this ghows 
how wide-reaching are the results of Hertz’s experiments, 
They teach us’ tht nature of waves of light. We can 
learn much by considering how the waves are generated. 
Let us consider what goes on near the generator, consist- 
ingeof two conductor’, A and B, sparking into one 
another. Before each spark, and while A and B are 
being comparatively slowly what is called charged with 
electricity, {h@ ether around and between themsis being 
strainéd. The lines of etrain are the familiar tubes of 
electric force. If a be positive, these tubes diverge from 
all points of, A, and most from the knob between it and 
B, and cogverge on B. Where they are narrow, the ether 
is much strained; wheregwid@ the ether is but little 
strained. *Each fube must be looked upon as a tule 
of unit strain. The nature of the strain of the ether is 
not known ; it is, most probably, some increased motign 
if æ perfect Jiguid. We must not be surprised @ the 
nature of the strain being fnknown. We do not know 
the nature of the change in a piece of ‘r.dia-rubber when 
it is strained, mor indeed in any solid, and though the 
ether is much simpler in structure than india-rubbr, it 
can hardly be wondered at thatgwe have not Yet dis- 
covered its structure, for it is only within the present 
centuryathat the existence of the ether was demonstrated, 


*whtle men have kn@vn solids and studied their properties 


gnd Structure for thousands of years. Any way, there is 


e „ eno doubt that the ethemis strained in these tubes of force 


when A and B are oppositely charged, and, that the 
energy per cubic centimetre of unstrained ether is less 
than that of strained ether, and that the®work done in® 


è » What js called charging A and B is really done in strain- 


* ing the tther all round them. 


When the air gap breaks 
ectrt spark takes its Blace, there is quite 


sown, anden 
Suddenly,gthe 
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“a new series «of, phenomena produced. 


ad strained’ether relieves itself, and, in doing sq, sets up pew 
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ary ether a new and quite distinct state of motion is set 
up. This new state of motion all round the eonductors 
is most intense neag the spark, and is usually described 
as an eleetric.current in the conductors and across the 
spark, or as a rushing of the electric charge ftgm one con- 
ductortothe other. The electric current is accompanied 
by magnefic force in circles roung it, and the tubes of 
magnetic force define the nature of the new mqvement 
in the ether as far as we know it. Hitherto, dor the sake 
of simplicity, the existence of this magnetic force has 
been unnoticed. J[t,is due to a peculiar motion in the 
ether all round what are called electric currents. The 
current in fact consists of little else thañ a line, all round 
which this movement is going on; like the movement 
surrounding an electrified body, but also unlike it. When- 
ever electric forces age changing, or electrified bodies 
moving, or electric currents running, there this other 
peculiar motion exists. We have every reason for think- 
ing that this, which may be called the magnetic strain in 
the ether, as the movement all round electrified bodies 
was called the electric strain—that this magnefic strain 
only exists in these three cases : (1) when the electric strain 
ds changing ; (2) when electrified bodies are moving ; and 
(3) when electric currents are running. These three may 
be all cases of one action: certainly the magnetic strain 
that accompanies each is the same, and it seems most 
likely that the electric change is only another aspect of 
the magnetic strain. There are,analogies to this in the 
motion of matter that partly help and partly annoy, 
because they partly agree and partly will net agree with 
the etherial phenomena. Take the case destribéd in a 
former article of a chain transmitting waves. s\ttention 
was drawn to the displacement of a link and to its rota- 
tion. Now for the analogy: to seem at all satisfactory 
the first thing that would strike one would be to pay 
attention to two mofions, to the velocity of displacement 
of the link and to its rotation. This would lead to in- 
terminable difficulties in carrying out the analogy. We 
cannot liken electric strain to a velocity in @his direct and 
simple way, because, what are we to do with a change in 
the str@in Which produces the same effects as a continuous 
current? A change in the strain is all very well, it would 
be like a change in the velocity, but what about a con- 
tinuous change in the ¢elocity: we can hardly suppose a 
velocity continually increasing for ever : we are evidently 
landed in immediate difficulties. It is better thgrefore to 
be content to liken the electric strain to a displacement 
of thé chain link. It seems most likely thay it really is a 
peculiar motion in the ether§ but we must be content for 
the preséht with the analogy. If we want to deive it 
further, we must suppose stress in he chain that draws 
the link back to be due to a motionein the chain or of 
things fastened to it, and then the changed motions pro- 
duced by a displacement of the chain might be agalogous 
to the peculiar motions accompanying electric sjrain. It 
would lead us too far to work out this analogy. Return- 
ing to the simpler case of the displacement of the link 
representing electric strain, and the Velocity of its rotation. 
representing magnetic strain, see how the actions near a 
Hertzian generator may be likened to what takes place 
when a wave is being sent along a chain. While the 
condpetors are being slowly charged we must suppose 
electric strain tbe produced in all the surrounding gpace. 
This is a comparatively slow aetion, and as the rate of 
propagation is very rapid, the electric strain will rise 
practically simultaneously in thé whole neighbourhood, 
and that i¢ does so@®a most imporjant fact to be taken 
account of in all our deduttions from these experiments. 
This slow chargiifg must be represented by a slow raising 
of ore endeof the chain, which raises tke rest of it toa 
great distance apparently simult@neously if the rajsing be 
dohe slowly. Suddenly theair gap‘breaks. This might 
= 2 * 


Mey, 14, 1891] 


t . 

be represented by liftiag the chain with a weak thread, 
and by having thé end of the chain fastened t@ a pretty 
w strong spring.e When the®*ehreid broke the spring 
wopld pull the chain back quickly, would pass its, 
position ðf equilibrium, and thus commence a series 
of rapid vibfations on each side. of this position ; 
the vibratiops would gradually die awgy ewing to 
the energyeof the spring being gradually spent, partly 
on friction in itself, and partly in sending waves 
along thegchain. In agtually performing the efperiment, 
an indat-rubber tube or limp thin rope is better than a 
chain when®hupg horizontally, as the chain is sq heavy ; 
when it can be hung vertically, a chain does very well. 
In the description it simplifies matters tg describe a chain, 
because it is easier to talk of a link than of a bit ofethe 
rope: a link has an individuality that identifies it, while 
a bit of the repe is so indefinite that it is not so easy to 
keep in mind any particular bit. Consider now what 
these waves are, what sort of mgtion originates them. 
When the spring first starts, the near parts of the chain 
move first. What happens to any link? One end of jt 
moves down before the other. What sort of motion, 
then, has the link? It must be rotating. Thus it is that 
change ig the displacement is generally accompanied by 
rotation of the links. Thus it is that change in electric 
strain is accompanied by magnetic strain. The analogy, 
goes farther than this. Each wave thrown off may be 
described as a wave of displaced or as a wave of rotating 
links, and the most displaced are at any time the most 
rapidly rotating links. Just in the same way, what have 
hitherto been called wawes of electric force may also be 
looked upon as waves of magnetic force. ° Because there 
are two aspe@ts in which the motion of the chain may be 
viewed? dd@s mot diminish from the essenfial unity of 
characte of the wave-motion in its waves; and similarly 
the fact that these Hertzian waves have an electric and a 
magnetic aspect,does fot diminish from the essential unity 
of character of the wave-motion in them. At the same 
time the two elements, the displacement of a link and the 
rotation of a link, are quite distinct things; either might 
exist without the other; it is only in wave propagation 
that they esse€tially co-exist. In the same way electric 
strain and magnetic strain are Quitegdifferent things ; 
though in wave-motipn, and ingeed whenever’ en€rgy is 
transmitted from one place to another by means of the 
ether, they essentially co-exist. 








7 IVE YEARS’ PULSE CURVES. 


OVER five years ago it occurred to me that there Would 
be considerable interest in keeping a systematic 
recordefor some time of the rate of pulsation, Že. of the 
number of beats (pes minute) of the pulse. I therefore 
commenced the prectice by taking, every night, an obser- 
vation of my own pulse; these observations, originally 
undertaken solely for my own personal interest, have 
been continued without intermission up to the present 
time; and, on throwing the results into a graphic form, I 
found so close a symmetry and concord between the curves 
for these five years, that I thought it might be interesting 
o readers of NATURĘ to have these results put before 
them. e 

First, then, af to the method adopted in these observa- 
vations. I count the pulse beats for one minute! every 
nightg before retiring to bed, and invariably while in a 
standing posture. Fromethe records thuseobtained the 
average for each month*is deduced in the usual way, viz. 
by adding together all fhe numbers for the monsh®and 
dividing by the ane of days on®@hich observations 
were taken. With regard to this important congideration 
e 


! Thus avoiding:thegconsiderable error that ig intrgduced bygcounting for, 
say, fifteen seconds only, and migtiplying. 
* The time has waried fram 23.0 o'clock to x o'clock. 
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—z.e. of the number of observations, since an insuffiaency 
thereof would, of course, greatly vitiate the value of my 
curves—I may state that during the first four years | 
omitted to take an observation on only seventeen nights 
altogether. During the fifth year, I find twenty-one ob- 
servations missed. Nevertheless, the wef data from 
which the curves are deduced are nôt quite so algindant 
as this statement would imply for, in calculating the 
monthly average, I have invariably struck out altogether 
all readings abave 79. My reason for this procedure 
was simply that I wished to obtain a curve showing the 
normal pulsations; nowganything much above 75 is 
abnormally high (especially in my own individual instance, 
for it will be noticed that*my pulse is below the usual 
average of 70), and I can nearly always assign a distinct 
cause, such as the feverishness caused by a cold, or 
excitegnent, or recent exercise ; it therefore appeared to 
me fairest to knock out altogether*the results of such 
disturbM@g causes, and since for this purpose an arbitrary 
line must be drawn somewhere, I decided to draw it at 
79. On the other hand, how@er, I have retaimed all the 
other readings, no matter how low they might be, although 
the “ fifties ” are very common, and occasionally even the 
“forties” have been touched. It might, perhaps, be 
thought that these very low readings should be neglected 
equally with the very high, but such a course appeared to 


me altogether illegimate, both because such low readings 


seemed, judging from their occurrence, to be, so to speak, 
normally caused, and unassignable to any distinct extra 
ordinary cause known to myself, and also because | 
should hardly have known where to draw a minimum 
line. However, I now regret that the readings below 5o. 
at any rate, were not rejected ; but such readings are so 
extremely rare that they cannot have much influenced 
the cufves. In order that the reader may judge for 
himself on what data these curves are founded, I have 
appended a table showing the wef number of readings 
from whith each monthly average was drawn, and have 
also stated (in brackets) the number of readings below 
60 incjuded in each month. 

Turning now to the curves themselves, this monthly 
avérage is shown by the ¢Azz line. ft f5 negessary to 
explain that these curves were drawn by marking the 
monthly average by a dot on the extreme right of each 
space representing a month. I wàs undecided for sosne 
time whether to adopt this plan or to mark this dot in 
the wzddle ofeach monthly space ; but after trying both 
plans I concluded that now adopted to beethe simpler. 
The actual curves were, of coursegobtained by connecting 
all these dots by straight lines. 

On examining this monthly cùrve, it is at once obvious 
that there is a strong similarity between the fiye years: 
clearly every year the curwe fas through the spring, unti 
aout midsummer, and then rises wonderfully steadily 
and regularly in every case (except in 1889) through the 
aytumn to November or December. Qn the whole, two 
maxifha seem to be indicated—namely, one in Nov? 
ember, followed by a fall, affd then by a rise to another 
maximum in February or January. But it will be noticed 
that Jin the winter 1889-90 there is the anusual pheno- 
enon of a fall through November, and thensthe two 
maxima’ are replaced by gn intermediate maximum 
reached in December. So that here, in spite of the 
broad concord and regularifyg there was rather ta» much 


local irregularity to be altogether satisfactory. Inthe lover * 


portions of the curves, again, there is even more irfegu- 


larity. Those of 1887 and 1888e(but emphatically thes ` 


former) arg indeed remarkably free from aberration ; but 


in 1886 there is an extraordinarily abrupt and irregular ® 


‘ise through Quly, followed by a compensating fall 
through August. 


e 


regularity in the same two months; while in 885 we e 


have a remarkable frregularity in theesprinz. Now theses 


irregularities puzzled me a good deal; stjllp in each cae z 


> . 


N 


o 


In 1890 there is an almost identical’ e owe 


i" 
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(except that of the winter irregularity, 1889-90), I could ~ 
assigne @ fairly plausible explanation® For igstance, 

E during the summer of 18% I was unde medical treat- gr 
ment : in July of 1890 I was touring among the Swiss 
mountains: while at the end of February 1887 I had 
removed from a low-lying northern subutb, to a rather 
higher southern one; this change might with some 
plausibility be considered as the possible, disturbing 
cause in the 1889 spring curve. 

Nevertlfeless, looking, at the regults as a whple, I was 
not satisfied with the curves: it appeared to me as by no 
means ynprobable that the monthly averag® was calcu- 
lated on a rather too short period, thus allowing tem- 
porary disturbing gauses to manifest themselves unduly. 

I taerefore determined to try the effect of calctlating 
the averages on a ¢wo-mogthly period, throwing into one * 
e ga © total January and February, March and Aoril,*May and 
FEB. June, July and August, September and October, Nov- 
ember and December respectively. On drawing the 
curves corresponding to these averages (thich-lined 
curve), I was delighted to find order and symmetry 
completely regnant: all the aberrations have of course 
disappeared, and order is supreme. This two-monthly 
curve clearly shows a single maximum in wintergfollowed 
by a fall to the minimum at midsummer, and then by a 
rise to the winter maximum. 

It is evident that the curves for all five years are very 
closely similar, though by no means identical! in nature ; 
but I am especially anxious to point out the extraordinary 
symmetry displayed by the curves on either side of a 
maximum or minimun point. For instance, the curves 
for the followin’ periods, 
1886 July-Octgber, 

», April-~December, 

1» November-February 1887, 











1888 Novembef-May 4889, 
1889 The whote year, 


are wonderfully symmetrical, in seme cases even being 
almost geometrically exact. 

What, however, may be the exact interpretation of 
these curves I must leave it to those better acquainted 
than myself with fphysiology to decide; but it is worth 
noting that these curves are exactly centrary ,to the 
statement in Michael, Foster’s text-book, that the pulse 
zs sata@to wise in Simmer.’ 

The following is the t&ble above referred to as showing 
the wef data for each month, and also (in brackets) the 
number of readings below 60 included in each case :— 


1886. 1888, 


January 28 January ath a 
February 19 k February 23 (1) 

è March 21 March e 24 (3 
April 25 . April 30 (4 
May 30 (1) May 30 (if) 
June 29 une 30 (11) 
July o (1) uly 31 (10) 
August 28 (8) Afgust 28 (9) 


September 29 (2) 
October 29 (1) 
Wovember 25 
December 23 
1887. 
January 28 (2) 
February 26 (1) 
March 30 (3)¢ 
+ April | 27 (4) 
May 27 (3) 
e June è 
July 31 (3) 
. August*® 30 (69 
September 28 (2) 
* @ctober 30 (2) 
Nowember 239%% 
Degember 25 (2) 
s 





September 28 (5) 

October 3P(5) 

November 26 (2) 

December 28 (3) 
1889. 


“January 25 
February 23 (2) 
e March 31 (9) 
Aprile® 28 (8) 


May 28 (3) 
® June 29 (10) 
July 28 (4p 


August 28 (7) 
September 27 (4) 
October 30 (2) 
November 26 (4) 


ecember 25 (1) 


1 Seeing how very many causes must co-operate in producing” the one 
resul@ant—of@pulsation*rate-®it would beavery Strafige if the curves for 


different years were identical. s r è A 
% I quote from the third edition. i , e 
s e 
e ° ” 
e. é 
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e algo, SIR FREDERICK BRAMWELL in his letter of this morning 
Ẹpouary 27-(5)) e July 2# (2) points out the disastrous effect on the interests of the national 
ebruarye 24 (5) ee August 30 (8) Department of Science.at South Kensington which will result 

e March 28 (4) September 29 (7) e| from .the intrusion of the new Gallery of British Art, to ,be 

April 28 (7) October 24 (5) planted precisely on the spot where ‘it will cause the greatest 
May + 27(7) , November 22 (1) amount of inconvenience. To an artist, a still more Hagrant 
June è 26 (8) December 3¢ instance of *“‘ pure’cussedness” in this matter would @bpear to 

If thesemumbers be compared with the curves, it will | Pe E fhe building ae peplacea where it can have no cone 
‘be found that in a rough way they agree with ghem ; the proud high èr iip the road irean le rat gaint cet 
diminishing number of these low readings every autymn, | © The galleries on the east and west of ,th@ Horticultural 
no les» than their increase towards the summer, being Gardens, which were built fpr pictures at the time when there 
obviously cBrrelated with the rise and fall of theturves. | was a scheme for holding annual international exhibitions, are, 

F. H. PERRY COSTE. whether by a happy ‘‘fluke’s or by careful calculation on the 
e z part of their constructor, General Scott, with®ut doubt the best 
lighted and the best proportioned picture galleries that have 
THE SCIENCE MUSEUM, AND GALLERY OF | ever been constructed ii England, Sir,Frederick Leighton has, 
BRITISH, ART AT SOUTH KENSINGTON. * iknow, expressed this opinion, and eveyy artist who exhibited 
aa: g in these galleries during the three or four years that the exhibi- 
IGOROUS protests continue to be made against the | {7 Wisse gal eties Curis Sil 1 beh E ate 
E an y elieve, agrfe in it: ‘‘ We never 
V appropriation, for the new Gallery of British Art, | saw our pictures look so well.” These galleries are even now 
of the site which ought to be used, as originally intended, being connected PY a building Grossing the interv@ning space, 
for the Science Museum. Several letters on the subject By | thé lower half. of which will belong to the Imperial Institute, 
men of high authority have been printed in the Tžmes; | while the upper part is to be available for purposes of exhibition, 
and on Tuesday a deputation, which could not but com- | thus.maging a connected group, and what would appear to be 
mand attention and respect, waited upon Lord Cranbrook | an unrivaled building for the purposes of a Gallery of British 
and Mr. Goschen to represent to them the opinions held | Art. iat 
by all who are in a position to form a trustworthy judg® Why these buildings, acknowledged to be as good as they cap 
ment on the question. The Government are still en- jebe, and actually ready on the spot, should not be used for this 
gaged in considering the matter, and it is to be hoped | purpose, according to what I understand was the original and 
that they are receiving and giving heed to the counsel of | Pearly accepted scheme, it is somewhat difficult to understand. 
: ; « =. | If the.building for which £80,000 has been so liberally offered 
their natural advisers, although, unfortunately, this is a Slaped hh h d, above the Technical Insti 
a priori extremely douBtful. " were placed higher up the road, above the Technical Institute, 
W int the lett dd d he T? by Sir F where there is a piece of ground available, it would back imme- 
e print fhe letters addressed to the {zznes by Sir F. | diately on the Easterp Gallery,sin which the Indian collection is 
of the myizeeiin prasad J. pepe and ae account | now housed, thus affording provision, ie ued extension g! tie 
utation on tuesday. collection, which is growing annually by the addition of the 
IT has os mapy years been recognized that the science col- pictures parchased vader the oe peqiest, ang to wbich 
ections at South Kensington are housed in a manner which | it 1s certain that further considerable additions wili constantly 
largely diminishes their alue for their principal use—viz. that | be made by gift and bequest as soon as there is a place in which 
in connection with the Royal Normal School of Science. they can be properly and permanently exhibited. 

This school, as every one knows, is, as regards its main build- Also, there is for once, if advantage be taken of it, an oppor- 
ing, situated on the east side of Exhibition Road, while the tunity €or carrying out a reasonable and consistent scheme for 
collections are scattered about in the South Gallery and in the both scienfe and art. EDWARD J, POYNTER, R.A. 
‘West Gallery adjacent to Queen’s Gate. * 28 Albert Gate, S.W., May 11, ° 

In 1885 the Government appointéd am inter-dgpartmental y : 
committee to consider the subjec and to report, amd they HAVING served on the Committee gn Machinery and Inven- 
nominated me, as being unconnected with any department, þ tions in connection with the Science and Art Department of*the 
chairman of the committee. The committee (with one dis- | Committee of Council on Education, I desire most emphatically 
sentient) reported in the sense that: oœ the land lying west of | to endorse the grotest of Sir Frederick Bramwell which appears 
Exhibition Road, and between that road and Queen’s Gate, suit- | in your columns of this day’s date. ° 
able buildings should be erected according to a complete design, Although the fees received from patentees up to the @nd of 


but that they should be carried out in successive 
Nothing was done on this report. 

In 1889 anofher committee was appointed ; this committee 
made very similar recommendations, and last year tbe Govern- 
ment atquired further land. 

There are now on®the west side of Exhibition Road, and 
immediately opposit@ the science schools, the observatories used 
by Mr. Norman Lockyer, and also a newly-erected physical 
laboratorf, 

Everything seemed to be, after all these years of wasting, in 
train for affording the needed accommodation, when, incredible 
as it must appear, the Chancellor of the Exchequer announced 
that phe whole of this Well-considered and satisfactory arrange- 
ment,is to be given up. He stated it had been determined to 
sweep away the observ&tories and the physical Jaboratory, 
already on the Gest side of tle road, and close to the sciertce 
schools, and to devote this particular plot of groufd to a picture 
gallery. I look upon this as a most edisastroug proceedinge and 
one thet, in the interest of the great National Department at 
South Kensington, should got be entert@ined for ‘one moment. e 

Any one who will take fe pains t8 visit the ground, or even 
to look at an accurate pjan of it, will see that there is płenty of 
good space available fog the picture gall&} without einterfering 
with the needs of the science coll€ction, and that the notion of 
building it where proposed is so thoroughly preposterous that, 
as our American fgiends say, it must have eriginateg in ‘‘pure 
cussedness.” n ° FREDERICK BRAMWELL. 

No. 5 Great George Street, Westminster, May 9. 
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portions, 
e 


1885 exceeded the expenditure of the Patent Office by upwards 
of 2$ millions sterling, nothing pra@tically has been done to put 
the Patent Museum and Museum of Machinery and Inventions 
in an efficient condition. > ° 
Year after year the Committee, bf which Wam a member, has 
urged that more space should be given to the authorities at South 
Kensington, and now, when it was thought the recommendations 
were about to be realized, it is asserted thas the promised site ig 
to be devoted to a picture gallery. . $ 
I sincerely trust that this inteion may not be carried out, but 
that the site in question, which exactly faces the Royal College 
of Science, will be appropriated for she scienee collections, to 
whic purpose it has long been assigned. r 
e e e Jno, Coone, President. 
The Institution of Civil*Enginters, 25 Great George Street, 
Westminster, May Ir., e 


. e o 

The deputation which waited upon Lord Cranbwok, 
the Lord President of the Council, and Mr. Goschen® 
was large and representative. 
Commissi8ner of Works, was also present. 
deputation werg: Sir William Thomson (President of the 
Royal Society), Sir Bernhard Samuelson, M.P., Sire 


Society), Mr. C. Acland, M.P., Sir Eyedevick Brathwell; 
F.R.S.; Prof. Story-Maskelyne, M.P., Sir 1@guglas Galton, a 
C.BS Mr. Poynter, R.A, Prof. Unwm, Mr. 
e ° Sui hg 
bg e 
e o 
® 


Francis © 


à 


r. Plunket, M.P., First? * 
Among the èe ® | 


George Gabriel Stokes (Past President of thes Royal 2° . 


e 
v 
„~ 


PA 


. 
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Galt8n, Prof. Ayrton; Prof. Flower, C.B., Prof. Armstrong 
(Secretary of the Chemical Society), and Mr. Fletcher 
and Mr. Woodward, of the British Museum. 


Prof. Story-Maskelyne, in introducing the deputation, in the 
absence of Sir Henry Roscoe (who is laid up with influenza), 
said it embraced a body of gentlemen distingwished not'so much 
by their numbers as by their character, representing as they did 
the Royal Society and of scientific men of Englafi'd. They 
had come there to ask that the question of the site of the new 
National Gallgry for British Art should be retonsidered. Those 
who were deeply concerned in what he might call the new Uni- 
versity which had risen for scienee at South Kensington felt 
that the proposed building would be a wedge put in between 
the place now ooqpied by it and fhe place dedicated to science. 
Scientific men would have to go across the road to get to 
another and interesting branch of the National Science Collec- 
tion in a portion of the ground which would then con- 
siderably remote fron» where they at present wefe. © They 
understood it to be gery much a question of money, ad it was 
believed that the Government would have to ask Parliament to 
supplemen the grant of £80,000 given by the anonymous 
donor. at he asked was that they shoul@ not be told off- 
hand that the scheme could not be altered, but that they should 
be allowed to take the sense of Parliament as to whether the 
site was to be occupied in the way proposed or nof, They 
objected to the money being simply asked from Parli{ment and 
the control taken out of its hands. 
e The Chancellor of the Exchequer.—You may entirely exclude 
that. That will not be done, ‘We shall take such precautions 
by trustees. and by contracts that such a contingency will not 
occur. 

Prof. Story-Maskelyne said he was very glad to hear that. 

Sir William Thomson, on behalf of the Royal Society, said 
they respectfully protested against the proposal to take the site 
now occupied by the physical 1@boratory ef the Royal College 
of Science for any other purpose. Sixty pupils were now 
actively engaged. There was also a mining school in the same 
locality. No other sites could be as convenient as the site 
which those departments at the present occupied. It would be 
most fatal to the science work if the present arrangerfents were 
interfered with or the scientific collections, so conveniently 
arranged, were disturbed. Nor would the proposed sitegbe the 
most convenient one for the pictures. A far belemo would 
be'that at preseħt eccupied by the School of Cookery, whieh, 
while affotling ample room for the present proposal, would also 
be perfectly convenient for subsequent expansion in a direction 
that would result in thegmost admirable collection of picture 
galferies in the world. 

The Chancellor of the Exchequer.—Can you tell us—for I 
have not yet been able to make it out—in wh%t way the pro- 
posed arrangeftent would be fatal to the work of the College of 
Sciende ? e 

Sir William Thomson.—By cutting the school in two—by 
separating the school from fhe place in which the instruments 
are kept. . 

* The Chancellor of the Exgheqyer.—You mean that it is too 
far to walle? ° ° 

Sir William Thomson.—It would be dreadfully risky to have 

to carry about delicate instruments. 
e Sir Bernhard Sarfuelson, as a member of a departmerftal 
cominittee whicle considered thegquestion of housing the College 
of Science, supported Sir William Thomson’s views, and pointed 
out that already there had been an encroachment upon the 
land which had “been acq@ired for the purposes of the Sgience 
Museum. e e 

The Chancellor of the Exghequeg.e-It was purchased for 
science and art. You do not contend that the whole of it should 
be devoaed to science? 

Sir Bernhard Sampelson said he did. He would like to ask 
the @hancellor of the Exchequer, after the assurance which he 

*,ad just given that theye would be no occasion to go to the 


® ° House of Commons for a vote in aid of this work, whether he 
> e meant that, if there should be an expansion of thé art gallery, 


. 
. 
oe 
-~ 


some one would be ready to extend the mymificence of thę 
¿present donor. 
The Ghancellor of the Exchequer.—TI think that that is rather 
* a matter for our grandchildren. I think there is plenty of space 
eg fill with woxtfy pi&ures for a very long time to come. 
` Prof. Story-Maşkelyne.—But 480,000 will not do it. e 


y XO. 1824, VOL. 44] j 


~ 
m °. 


NATURE 


-e 


[MAY 14 ero 
6 


Sir B. Samuelson said he hoped the®question of the site would 
be recotisfdered, and thafgthose representing Science should have 
the assurance that ample spate would be gifen them not only @* 

efor their present requirements but also for the extension which 
appeared to be looming in the future, 

The Chancellor of the Exchequer.—TI am arfxious to provide 
well for scienge. We hope to bring science ipto one centre 
fronting the Imperial Institute. x 

Sir B. Samuelson said that if they were given an area equal 
to the ama@mnt purchased last year for the purpose of science 
alone they ought, in his pinion, to Be content. Wut, already 
there had been a small encroachment, and the fact of their 
having fo actual claim to the ground would* lead to further 
encroachment, which would, in the end, make it impossible for 
science to be efficiemtly provided for... 5. i 

The Chancellor of the Exchequer.—I am gnxious to show yon 
that, quite irrespective of my interposition, we have flot been ° 
blind to the interests of science, and that one of ou? plans has 
been to satisfy science in the most ample manner for the future. 

Sir B. Samuelson said fhe art gallery was looked upon with a 
great deal of jealousy, and in the next place they feared that the 
full area of 200,000 feet, which they considered to be absolutely 
necessary for the future requirements of science, would be 
encroached upon. 

Sir Frederick Bramwell, who was chairman of the departmen- 
tal committee which considered the question in 1888, aid there 
was a site to the north of the City and Guilds Institute, and 
efrom the east to the west there were galleries, and a cross gallery 

was being made by the Imperial Institute which would give com- 
munication one with the other, and which would be in immediate 
connection with the site he suggested. That would be an admir- 
able art gallery. He would be glad to see the Science School 
and everything belonging to it moved,so that there might not be 
a road dividing i® He trusted that the anonymous donor might 
be induced to see that his gift would prove moreggraceful if he 
did not impose a condition that would have sg pwejudicial an 
effect as would be the case if the recommendations gf the two 
committees he had referred to were disregarded; - 

Lord Cranbrook.—The question, of gourse, so far as it can be 

considered will be considered, and f quite agree with Sir 
Frederick Bramwell that nobody can predict what may be done 
hereafter. You may have a scheme which, in itself, is a good 
one, but which may possibly have to wait. But in the meantime 
I can assure you that the interests of science will be most care- 
fully considered, and that we will do what We can im order 
to further them. . ° 

Profe Story-MasKelyne, having thanked Lord Cranbrook 
and Mr. Goschen for the h€aring that had been given to their 
views, ` 


The deputation withdrew. 





We have received the following communication on this 
subject :— ° 


. 

S18,—The curious admissions made by Mr.qGoschen to the 
deputation which waited uponthim and the Lord President in- 
dicate ver$ clearly that we have, in the present muddle teuching 
the site of the Art Gallery, another of those instances in which 
we suffer from the system, or, rather, wgnt of system, which 
is characteristic of the relation of Government to science, and 
from the absence of scientific knowledge in those byanches of 
the public service by which matters of the highest scientifie 
momerf are settled. A reference to some of the facts will, I 
think, show this very clearly. 

The particular site which has been aocated by the Govern- 
ment in this way for the purposes of an art gallery forms part of 
a piece of land which, as is well kgown, only last year was 
deliberately purchased by the sgme Siok for scientific 
purposes—to ẹbe quite accurate for ‘‘sciencé and the arts ”— 
that js, science and its manifold applications. The space of 
groltd thus purshased wa? less than half the space allotted to the 
Natural Histoxy Musewn. I say deliberately, because the pur- 
“chase of the land in 1890 kad for it®object the carrying out of 
one ef the recommendations of the duke of Devonshire’s Com- 
mission, which dategGom the year 18m4—namely, the erection 
of a Sciente Museum. è . . 

This obfect so warmly commended itself to the Royal Commis- 
sioners of the 1851" Exhibition that in 1876 they offered the land 
on which the Impefial Institute is now being erected and a sum 
of- £100,000 towards its realization. Fow acquainted, with the 
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I do not think, Sir, I need occupy any more of your space 


to scienc€ will begurprised to heag hat @his magnificent offer was | with recent history ; the whole question stands thus :— 


refused ; and it isto prevent a like disastrous mistake being 


(1) In aur museum system Art, Antiquities, Literature, and 


now made ghat the strong memorial was presented to Lord | Natural History are magnificently provided for. 


Salisbury. . 
The ideal arrangement for a great national collection of scien- 
tific apparatus which is to do for the sciences of experiment and 


observation what the British Museum does for literature and - 


antiquities, the Natural History Museum for biology, and the 
National Ggllery for art, ig that it shgll be in close‘connection 
with labpratories where the apparatus can be used, presided 
over by experts who are familiarly acquainted with its gonstruc- 
tion and uses. 
This was the ideal recommended to the Government by the 
Duke af Devonshire’s Commission in 1874, and such is gbe 
- ideal now being carfied out by several of our provincial Colleges. 
As all Lpndoners know, at pres&t the Science Schools and 
the collection of scientific apparatus, which are both necessary 
for the realization of this scheme, are placed one on the east 
side of Exhibition Road, and the othe chiefly in the Western 
Galleries. If the apparatus is employed in teaching, it must 
necessarily be transported about a quarter of a mile and back 
from the one to the other. And this accounts for the strange 
processions occasionally met in the neighbourhood of the Museum 
carrying dglicate apparatus along the street alike in wet and dusty 
weather, 


When the new piece of land was purchased last year on the $ 


recommendation of a very strong Treasury Committee, it was 
naturally expected that, as the overcrowded state of the existing 
school buildings rendered immediate action imperative, plans 
would be at once drawn up for an extension in the closest 
possible contiguity with the present building—that is to say, on 
the part of the newly-acquitd plot immediately,fronting it. 

It was also believed that the Science Museum would be built 
in close and oPganic relation with the new labgratories, and 
that a sch 
needs, and®could, in course of time, be developed into the ideal 
institution which ehas been sketched. 

These plans, to the earrying out of which the friends of 
science confidently looked forward, would be rendered abso- 
lutely futile by the grant for art purposes of the particular 
plot the alienation of which from the use for which it was pur- 
chased will render the objects of its purchase nugatory. 

All hope of agcompact site, therefore, for the future worthy 
representation of physical science would disappear as the result 
of this action of the Government. ° A 

The public have a right to know who is responsible for this, 
and how far the scientific officers of the Science and Art 
Department have been consulted. If they have in any way been 
consenting parties, it seems probable &hat they will have a 
mauvais quart d'heure with their scientific brethren who have 
signed. the memorial and who attended the deputation ; if they 
have not been consulted, the whole transaction is a disgrace to 
our administrative system. bd 

An idea of the zmpasse in which this decision has landed 
matters scientific at South Kensington was to be gath@red from 
one of Mr. Goschen’s replies as to the makeshift arrangements 
at first proposed:— _ ° 


(1) The second haff of the Science Schools is to be built ' 


somewhere at the back of the new Art Gallery. This at once 
prevents all close relationship between the two halves of the 
same institytion. e 

(2) The scientific apparatus is to be distributed in galleries 
which, although built forartistic purposes, are not considered 
geod enough for art. 

These, I presume, are the Western Gallery, the present 
terminus a quo of the pro&ssions to wHich reference has been 


made, a correspofding Eastern® Gallery, now ocqupied by tHe | 
Indian Museum, and the ypper part of a new gallery, also de- į 
signed for art, situated between the Imperial Ipstitute andethe ! 


Royal @ollege of Music, All these galleries are as far removed as 
the limits of the Governmeng‘estate will permit from the Science 
Schools, with which they aregupposed (© be in organic connectjon. 

It appears, therefore, ghat the prevision to be made for the 


Science Museum, whichgought to rank, and in the future must | 


rank, with the British Museum, the National Gallery, end other 
like institutions, is that the two halves of the Science Schools 
are to be widely sundered, while any organic eonnectign withethe 
Science Museum, is to be redtlered impossible, 


NO. 1124, VOL. 44]o, ° 
è 


enfé would be initiated which would supply pressing ! 


(2) Science is not provided for at all in any permanent 

t manner. š . 

t (3) During the last twenty years Royal Commissions, Preasury 
and Deparsmental Committees withou@number, and deputattons. 
have pointed out this gap. 

| (4) Last year the Government bought, and thg Royal Com- 

' missioners for the Exhibition of 1851 sold cheap, a plot of land 

` to be used for this purpose, aad for this purpose alone. 

(5) The plot is less than half of that on which the Natural 
History Museum stands. . 

(6) The Government now barter away a lafze portion of thi. 
small site for a mess of pottage. 





Pi I am, Sir, 
ee Your obedient servant, 
é m PRS. 
e e i 
i 7 NOTES. 


THE ladies’ soirée of the Royal Society 
i Wednesday, June 17. 


On Tuesday the Convocation of the University of London 
gonsidered the Draft Charter drawn up by the Senate, 
. resolution to the effect that the scheme should be approved was 
' moved by Lord Herschell, seconded by Sir Richard (Quain, and 

supported by Dr. Pye Smith. Mr. Bompas, Q.C., Mr. R. H. 
| Hutton, and others spoke on the other side. In the end the 
i scheme was rejected, 461 voting against it, and only 197 
| recording their votes fh its favour. The whole subject needy to 


will take piace on 
e 


| be thofoughly reconsidered, as the question of the higher 
teaching, one of the points first insisted on, seems to be drop- 
ping out of view. To educationists this is, of course, the 
: really impGrtant element of the subject; and it cannot be fo: 
ever tolerated that the existence of an Imperial Examining 
Board, ®ecause it has been wrongly named, should prevent the 
largest city in the world from securing edugatienal advantages 
which ghave for centuries been possessed by many® a small 
' German town. 

e THE Government of New South Wiles have granted for she 
purposes of the Sydney Biological Station a plot of land cftwo 
, acres on the nofth shore of Port Jackson at a part where the 
littoral faufa is particularly rich, and where the emelitiogs ae 
in other respects highly favourable. “The Royal Society hare 
made a grant of 450 towards the cost of the proposed new 
station, ; 








AI 
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THE annual meeting of theeGergan Ornithoiogica! Society i- 


. befhg held this year at Frankfort, and the attendance’ is some 
what larger than usual, as several ornithologists have stopped a: 
Fræ@kfort on their way to the Congress at Budapest. 
ject of zoological nomenclature, was consider@l on Tuesday, 
when a discussion on the rules proposed by Dr. Reichenow and 
Graf von Berlepsch ensued. The quegtion will þe further con 
sidere@ at the forthcoming Ornithological Congress at Budapest, 
. Where D? Reichenow wilh, be the exponent in the systematic 
* section. 

| THE conversazione of the Socifty of ARS will be hel a: tye 
South Kensington Museum on Wednesday ¢vening, June 14. 

; M. EDMOND BECQUEREL, son, andguccessor as Professor, of 
Antoine Césgr Becquerel, died on Monday, in Paris, at the age 
of 71. He was the author of treatises on the solar spectrum, 
the electric light? magnetic phenomena, and vuther scientific 


subjects. 
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PROF. JaMes GEME, of the Univergjly of KdigLurgh, basg 


been glelivering a course of lectures at the iwel Tastisut®, 
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Boston, on Europe during and after the Ice Age. 
began on March 13 and ended on April I0. 


The course 


A SHOCK of earthquake was felt at Athens oh Monday 
evening. 


. 

TueYourth summer meeting of University Extension and other 
students, to be held at Oord in August, will be dłvided into 
two parts. The first part of the meeting vill begin with an 
inaugural lect@re by Mr. Frederic Harrison on Friday evening, 
July 31, and will end on Tuesdgy evening, August 11. The 
second part of the meeting will begin on Wednesday morning, 
August 12, and epd on Monday dvening, August 31. In natural 
science fifty-nine lectures will be delivered, and there will be 
classes for practical work in the University laboratory and ob- 
servatory, &c. Among the scientific lecturers will be MP. E. B. 
Poulton, Prof, A. D. Green, Mr. W. E. Plummer, gand Mr. 
C. Carus-Wilson. Scholarships to the value of £120 have been 
offered by garious gentlemen ér the purpose of enabling Uni- 
versity Extension students, who would not otherwise be enabled 
to afford it, to study for a short time at Oxford. 


e 
A GLASS case jist placed in the Mammal Galjery of the. 


British Museum contains a series of specimens of two of the 
datgest species of Asiatic Wild Sheep, collected and presented 
to the nation by Mr. St. George Littledale, the well-known 
sportsman. Three of these represent Marco Polo’s Sheep (Ovis 
polt) from the Pamir Range, and three of them the Ammon 
(Ovis ammon) of the Altai. These are, we believe, the first 
perfect specimens of Ovis poli, the finest and largest of all the 
Asiatic Sheep, that have yet beech brought ¢o England, the species 
been generally known only by its horns, which are remarkable 
for their enormous size and width. 


THE Australasian Association for the Advancement of Science 
has published the Report of its second meeting, held at Mel- 
bourne in January 1890, The volume is edited by Prof. W. 
Baldwin Spencer. No one who glances over the golume can 
fail to recognize%hae the Association is likely to exercise a most 
important influence on the development of scientific research 
and thought among our kinsfolk in the Australasian colonies. 


Tur Ealing Microscopical and Natural History Society, of* 
which the Rev, G. Henslow is President, has iggued its Report 
and PN as for 1890, The Committee are ableeto record 
that the work of the Socgety proceeded quietly but steadily on 
the lines Jaid down in previous years; the evening meetings, 
the excursioas, and the conversazione having all been held in 
their appwinted seasons, and having had a full measure of 
success. Among the subject@broweht before the evening meet- 
ings were ‘‘ Adventures in Siberia,” by Mr. H. Seebohm ; 
“The Natural -History of Malta,” by the Rev. G. Henslow ; 
é*Djatoms,” by Mr... M. Nelson; and “A Gossip oneMih- 
rooms and Toadstools,” by DreM. C. Cooke. 


DURING the last fortnight, according to the Cairo corre- 
spondent of the 7imes, tHere have been in Upper and dower 
Egypt lafge swarms of locusts, which have caused much alarng 
as it is believed that they origifiate fr8m eggs laid in the country 
last yey. The damage dongo the young maize, sugar, and 


e cotton is as yet insignificant, though some individual growers 


haved had to re-sow cotton patches which had been devastated. 


FE The provincial Mudirs heve received orders to do everything in 


their power to secure the exterminagion of the lecusts. The 
correspondent says that this is the most serious reappearance of 
¿an old Egyptian plague that has been recorded for about forty 


fed circu ar gelatifig to certain dlteraitousi in the Science and 


managere of schools of science and art n thed_ords of the Commit- 
tee of Council on Educfions e The following js an outfine of the , 
alterations, so far as they refer to science, or to science and ar 
together :—(1) Subject 6—Theoretical Mechanics—vill be treated 
in two subdivisions » (æ) the mechanics of sdlids, and (6) the 
mechanicS of duids—liquids and gases—paymegts being made 
on each subdivision as a separate subject. Subject 8—-Sound, 
Light, ang Heat—will be treated in three subdivisions in the ad- 
vanced and honours stages, which May be taken,€and will be 
paid upon, separately. The elementary stage wil stifl include 
all three subjects, but the syllabus will be curtfiled and rendered 
easier, especially in “Sound.” (2) These subdivisions will not 
begonsidered as separate subjects in the interpretation of the 
tule which limits the numer of subjects “on which ‘payments 
may be made on a student in any one year. (3) Thè number of 
National Scholarships in science to be competed for each year 
will be increased from mj to 22. (6) In both science and art, 
the prizes of books, as distinguished from certificates, will be 
gargely reduced in number, and only given in competition ; those 
prizes which are now awarded simply on the student attaining a 
certain standard of excellence in the examinations being abo- 
lished. The time has passed when such prizes from a central 
authority, which entail a disproportionate cost and delay in 
administration, were justified by the necessity for stimulating 
science and art schools; and the Lords of the Committee of 
Council on Education are of opinion that the scholarships which 
will be substituted for them will be more useful. They trust 
that those interested in education iff the several localities will 
themselves provide prizes of books for deserving students which 


may be usefub to them in their studies, er? 


ACCORDING to the Indian papers, a persistent effort is being 
made by the Geological Department of fhe Government of India, 
in association with the Burmah Government, to explore the tin 
resources of Tenasserim, The flourishing condition of the 
almost adjacent Malay States of Perak and Selangor, which 
are under British protection, is mainly due to'the income derived 
from tin royalties. A year ago an expert wat borrowed from 
the Straits Settlegents® and placed in Tenasserim under Mr. 
Hughfs, of the GeologicaleDepartment. The party has this year 
been joined by Dr. Warth, the officer who did very good work 
for the Government in the Punjab salt mines; and Dr. King, 
the Director of the Department, has left Calcutta for an inspec- 
tion of the survey operations which have been conducted during 
the last twelve months. It is now two years sincé the Chief 
Corffmissioner of Burmah sent a special wofficeyto report on the 
tin mines of the Straits Setttments, and the present explora- 
tions are being conducted in pursuance of the recomme®dations 


then made. , 
Ld 


A PASSAGE in the correspondence of Leibnitz and John Ber- 
noulli, to which Prof. Hellmann has recently callef attention 
in the eteorologische Zeitschrift, indicates that Leibnitz con- 
ceived the idea of the aneroid barometer, which was first practi- 
cally realized by Vidi in 1847.1 Bernoulli, early in the eighteenth 
century, was considering the phosphorescence of mercury *in the 
barometer, and the pdssibility of making a new instrument 
which would give the variations Of air-pressur® on’a larger scale ; 
also » the idea of a barometer for traveléers ; and Leibnitz tells him 
he Kad thought bf a portable barometer, without memgury, in 

» which a metaltic case should be oqmpressed by the weight of 
the air. A bladder, or leàther case, which he also suggested, 
Bernotlli considered 1 yould be too hygwscopic. 


Miesse MACMILLAN AND Co. have, just published ‘* Natural 
Selection and Tropical Nature—Essays on Descriptive and 
Th8oreticM Biology,” *by Mr. Alfred Rufsel Wallace, The 


z . Art Dinectory*far the session 1891-92 has been issud to 
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volume consists mainly of a reprint of two well*knowh volumes 
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of essays—‘‘ Contribytions Ro the Theory of Natural Selgction,” 
wand “Tropical Nature ‘and other Esgays® Several essays have 
Been either wholly or in part omitted. On the other hand, the 
author has inéluded essays on the antiquity of man in North 
America, and on fhe debt of science to Rarwin, which have 
hitherto been agcessible only in the periodicals, whére they 
originally appeered. ‘The text has been carefully corrected, and 
some important additions have been made. š 


A suprjMENT to Dr. ®T. Lauder*Brunton’s ‘ Text-book 
of Pharmacology, Therapeutics, and Materia Medica ” has been 
issued by Messrs. Macmillan and Co. It presents the additions 
made in 1890 to the British Pharmacopeeia ofẹ 1885. Although 
the medifinal substanges contained in the British Pharmacopofa 
of 1885 afe considered in the body of the work under the 
natural divisions *of the mineral, vegetable, and animal king- 
doms to which they belong, the author thinks it is easier to 
remember the additions by grouping tem together according 
to their uses. A complete alphabetical list of them is also 
given. 


A “BOTANICAL ADDRESS-BOOK” has been issued by the 
well-known®Leipzig publisher, Wilhelm Engelmann. It con- 
tains a list of living botanists, and of botanical institutions, 
societies, and periodicals, 


F., A. BROCKHAUS, of Leipzig, has issued a catalogue of 
scientific works which are offered for sale at his establishment. 
It includes, besides books, a large number of scientific periodi- 
cals and the publications of many learned societies. 


THE 92nd and®3rd Parts of the “ Linderkunde von Europa,” 
edited. by "Alfted Kirchhoff, have been published. They present 
an excellent count of various parts of the Balkan Peninsula. 


WILLING’sS (late May’s) @seful ‘‘ British and Irish Press Guide ” 
for 1891 has been published. This is the eighteenth annual issue. 


THE first number of a monthly journal for civil, mechanical, 
and electrical engineers, was published last week. The new 
journal is galled th® Engineering Review, and is edited by Mr. 
H. C. E. Andrée and Mr. Edward Walker. 


kd 

AT the meeting of the Linnean Soci@ty of New South Wales 
on March 25, the Rev. Dr. W. Woolls read a paper on the 
classification of Eucalypts. After criticajly reviewing the cha- 
racters of Eucalypts which have, from time to time, been made 
use of for clagsificatory purposes, more particularly those of the 
anthers and of the bark as set ferth in the anthereal and cortical 
systems of Bentham and Mueller, the author suggested the 
probable value of a classification based on the characterg of the 
fruit—sucf as shape, position of the capsules, the number of 
cells, and the appearance ‘of the valves, &c. 


CAPTAIN PETERSEN, of the Swedish barque Z/canora, noted 
a submarine “earthquake in the volcanic region of the Atlantic 
west of St. @aul Rocks on March 13 between 7 and 8%.m, 
According to a statement in the printed matter prepared for pub- 
lication on the Pilot Chart èf the North Atlantic Ocean for the 
present month, the ship was heading north-west, going about 
3 knots, with a ligt easterl} wind and calm sea, when a noise 
was heard on the prt side, likea heavy surf, andgalmost im- 
mediately the sea began to @ubble and boil like a huge ketéle, 
the brokap water reaching as high as the poop-decR. No distinct 
shock was felt, but after the djajurbance strack the ghip she con- 
tinued to tremble as long as,it lasted. ° After about an hour it 
ceased for an hour, and was then followed py another sifnilar 
disturbance. A bubbling*sound wag all that could bé heard, 
and the water appeared foamy, but it was,impossfble, on 
account of the darkngss, to say whether jit was muddy. The 
next day weather and seg wee as usual. Position at 8 p.m., 


lat. 3° 47’ N., long. 42%03’ W.» The region from St. Paule} tion ofthat element in this primary classification. 
e es 
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Rocks to and including the Windward Islands is especially 
subject to earthquakes, and reports similar to the above are often 
received. o z; 

AT the ordinary meeting of the Institution of Civil Engineers 
on May 5, Mr. William Langdon read an interesting paper on 
railway-train lighting. He pointed out that the main qu@stions 
to be deternained were whether electricfy was safe, trustworthy, 
and less costly than other illuminants. The fact that electrically- 
lighted trains had noħ been running for a considerable period 
without accident appeared to him conclusive evidence of its 
safety, and experience had shown that there was no reason to 
doubt its trustworthiness where efficient provision had been 
made; and he believed that when the cost of” applying any of 
the illuminants, whether oil, gas, or electricity, to a complete 
failway system was taken into account the latter would be found 
the most economical. Regarding electricity as the illuminant 
which woufd, at no distant date, be univerfally employed for 
train lighting, Mr. Langdon suggestgd the desirability g arriving 
ata common basis®with regard to the following fundamental 
points: (1) electrical system; (2) form and position of the 
electrical gouplings ; (3) pressure of current. Unless this was 
effected it was to be feared that unnecessary difficulties might 
be created by the diversity of the plans adopted. 

MR. C. J. Hanssen, a civil engineer of Copenhagen, has 
proposed a new international system of measures and weights, to 
which he invites our attention, He hopes that England will 
adopt his system, and that then the United States and Russia 
will follow, and thus the new system would become entirely 
international, Mr, Hanssen prgposes that the English font 
should be increased ir? length by about 1/2500th part of its 
present length (from 1’o0000 to 1°000403) ; the pound avoir- 
dupois, the ounce, and the imperial gallon, remaining unaltered, 
Tie cubic foot, as Mr. Hanssen states, would then contain 
exactly 1000” ounces of distilled water at 4° C. ; and its inter- 
comparison with the metric units of weight, length, and volume, 
would betome apparently easy. We fear, however, that there 
is little hope in this country of introducing any sueh new system. 
As Mr. Chaney has indicated in his report on the Meftic Con- 
ference, there are only two things possible in the metrology of 
this country: either to adhere to the pre@ent Imperial system, gr 
to introduce the metric system. No half-way or modified 
Imperial system, Mch as Mr. Hanssen would propose, appears 
to be possibf, e 

THE Deutsche Seewarte has publisħed, in vol. xiii. of its 
Aus dem Archiv, a paper by Captagn C. H, Seemann, one of 
the assistants in that establishment, entitled ‘‘ Weather Lexicon : 
an Index to the European Wgather Charts from 1876-1883,” 
Theauthor considers that the principles we a? present possess 
for forecasting the weather—¢.¢. Buys-Ballot’s law, the relation 
of the tracks of depressions to the distributign of pressure and 
temperadire, or the dependence of the lower airgurrents upen 
the upper currents—are not sufficiet for the purpose, and he has 
made an index of the various similar types of weather-charts. 
He has galculated the barometrical diffetences which occur each 
dag in thre@ directions : from Hamburg towards the’ north- 
west (Stornoway); (2) frdtn H&mburg to the south-west 
(Biarritz) ; and (3) from Hambumggto the north-east (Hgjsing- 
fors) ; and, by knowing the difference for amy day, a reference 
to a table of such differences shows the dates of other chd&ts 
evith similar conditions, so that, by selecting one which appears 
most suitable o the presenf conditions, we may judge of the 
probable weather from that which actually followed that par- 
ticular type. In the paper in question, only barometer and 
wind have been taken into account; the distribution of tem- 
perature would, of course, have great influenge upen thg chafiges 


of weather, but the author preferred to postpone he considera-© 7 
e 
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In the new number of the Journal of the Bombay Natural | the vjotent friction between these liquid _gobules and the solid 
History Society, Lieutenant H. E. Barnes continues his inter- | snow. It is very esséhtiaè efor the successful reprôduction of 
esting papers on nésting in Western India. Speaking of houses | these electrical phenomena that the carbon dioxide should Be 
sparrows, he says that no amount of persecution seems to deter | absolutely free from admixed air; that prepafed artilicially 
them from building in a place when they have once made up yielding much finer results than that obtained from natural 
their minds to it. At Deesa, he found that a pair had built a | waters, °whieh latter contains considerable quantities of air. 
large nest in the antlers of a sambur in the veran@a. Another | The luminosity is not generally developed in thainterior of the 
pair made a nest in the soap-box in the bath-room, and although | receiver gintil a crust of solid carbonic acid o*5-1 cm. thick 
the nest was*destroyed several times, they would not desist, and | has been deposited, which rendefs the probalsility of the 
at Jast, “from sheer pity,” he bad to leave them alone. The | correctness of the above theory all the greatg. Dr. Hauss- 
most peculiar case was when a pair had a nest in a bird-cage | knecht has constructed a special form of apparatus, with which 
hanging againstethe wall, just dbove where the ‘‘durzi” sat all | heisnow experimgnting, with the view of being able to determine 
day working, and close to a door through which people were | tle sign, nature, and quantity of the generated electricity. 
passing in and out continually. The door of the cage had been! THe additions to the Zoological Society’s Gardens*during thé 
left open, the previqus occupant having been traasfe®red else- past week include two Brown Capuchins (Czb&s fatuellus & 6), 
where. Not onlywere four eggs laid, but the negflings were | an Ocelot (Felis pardalis), a Coypu (lyopotamus coypus), two 
reared, although the cage was frequently taken down to be Ring-tailed Coatis (Nasua rufa), two Cayenne Lapwings 
shown t@ visitors. Once @he eggs were nearly lost, a boy | (Panellus cayennensis), seven Burrowing Owls (Speotyto cuni- 
having taken them out. The fuss made bythe birds led to the cularia) from South America, presented by Mr. James Meldrum ; 
recovery of the eggs. The author has a curious note on another | 4 Pig-tailed Monkey (A/acacus nemestrinus 2) from Java, pre- 
peculiarity of spawrows. ‘‘ I have often,” he says, ‘‘had to turn | sented by Mr. C. Powell; a Common Hare (Zepu europeus), 
the face of a looking-glass to the wall to preven? them from British, presented by Mr. H. T. Bowes; three Pintails (Dajila 
injuring themselves, for immediately one of them catches z| acuta $ 6 9), European, a Mandarin Duck (Æx galericulata ẹ ) 
glimpse of himself in it, he commences a furious onslaught en from China, presented by Mr. G. F. Mathews, R.N., F Z.S. ; 
what he imagines must be a rival, and, if not prevented, will a Common Boa (Boa constrictor) from South America, pre- 
continue fighting the whole day, only leaving off when darkness sented by the Directors of the Museum, Demerara; two Cheer 
sets in, recommencing the battle at dawn the next day. I once | pheasants (Phasianus wallachit g l) from Northern India, 
tried to see how long it would be before the bird gave in, but | twelve Commof Teal (Querguedula crecca, 4 3, 8 9), European, 
after two days, seeing no ligelihood of his retiring from the purchased; a Viscacha (Lagostomus trichodgctylus), a Red 
unequal contest, I took pity on him and had the glass covered Kangaroo ( Nacropus rufus), born in the Gardgns® ° 
up. The bird did not seem in any way exhausted, Although I ° 
do not think that he had a morsel of food for two days.” ee ee 


e 
Some remarkable electrical phenomena accompanying the THE IRON AND STEEL INSTITUTE. 


Production upon the large scale of solid carbon dioxide are ON Wednesday and Thursday of last week the annual spring 
described by Dr. Haussknecht, of Berlin, in the current number meeting of the Iron and Steel Institute was held. The 
of the Berichte of the German Chemical Society. e In order to | gathering was announced to extend over Fridgy also, but for 
obtain lgrge quantities of solid carbonic acid it is found*most | Some reason, best known to those who had éhe control of the 
convenient in practice to allow the liquid stored in tħe usual | Meeting, the second day's proceedings were so hurried through 
form- ötiron cylinder to-escane into. a. stont. canvas bas. best that ll the busin@ss was disposed of by half-past one o’clock on 

yank $ P ut canvas bag, Dest | the second day ; no less han six papers being taken at the one 
cBnstructed of sail-cloth or some such strong fabric, instead ef sitting, Naturally there was very little discussion ; and indeed 
the usual lecture-room receiving apparatus, the cylinder being | the second day of the meeting might almost as well have been 
inclined frog: the vertical so as to permit of a readyand uniform | dispensed with, and cépies of the papers given to members to 


exiefrom The opened valve. The liquid under these circum- take home to read at their leisure. It is seldom that we have 
been present at a duller gathering than that whickythe meeting 


stances issues at pressures varying from 60-80 atmospheres, and became towards its close, thera not being a dozen members 
A compact,snow- like mass*of solid carbon dioxide is formed in present to hear the Secretary hurry through the papers one after 

e the cangas receiver, owing, as is well known, to the extreme | another, the President appaeently being only anxious that there 
lowering of thegtemperatwe of the liquid due to its sudden | should Be no discussion to prolong the proceedings. 


expansion and the i bsorpti f . Wh The following is a list of the papers read:—On the manu- 
: hacen SAA ae of heat wn | facture of war material in the Unite aetates, by Mr. W. H. 


the experiment is performed in the dark, the canvas receiver 1S | Taques, of Bethlehem, U.S.A. ; on tests for steel used in the 
seen to be illuminated within by a pale greenish-violet ight, | manufacture of artillery, by Dr, Wm. Andersog, Director- 
and Dr. Haw&sknecht stateg that electric sparks 10-20 cm. | General of Ordnance ; on certain pyrometric measurements and 
long dart out from the pores of the cloth. If the hand is held | the Method of recording them, by Prof. Roberts-Austen, F.R.S. ; 
in these sparks the usua} pricking sensation is felt, similar to | 90 the changes in iron produced by thermal treatment, by Dr. 


th ` : : . É. J. Ball, London; on a graphic gnethod of calculating the 
at perceived on touching the conductor of an electric achine composition of furnace charges, by Mr. H. C. Jenkins; 


at work. Dr. Hanssknecht furtheg gates that the Mhenomefon | Gn economical paddling and puddljng cinder, by Prof. Thomas 

is very noticeable in the dark whenever there is a leakage in | Turner, Birmingham’; on the micro-structyge of steel, by M. 

any wertion of the -compres@iig apparatus or the manometers | Osmond, o Paris. There were three othe? papers which were 
connected therewith, The reason assigned for this development | 2otread. _ ,@ ee 

e of statical electricity is similar in principle to that usually “Upon the members a&sembling in the theatre of the gman 

* accepted in explanati8n of the hydro-electric machine of Sire ot Civil. Sg nee grhicli “wás Jenit Jor the’ occasio- oy the 

p P y Council of the latter Society, eæcording to their hospitable 


William Armstrong. As the liquéd carbonic aid is issuing custom, Sir James Kitson, the retiring President, occupied the 
from the valve it becomes partly converted into gas which, is | chair. After the ysyal formal business had been transacted, the 
+ violently forced through every pore of the canvas. Moreover, | new Président, Sir Frederjck Abel, F.R.S., was duly installed, 
© . caftied along with this stream of gas are great quantities of | 2°4 at @nce proceeded to deliver his inaugural address. Sir 
a piobulbs of quid, which are br@ught in forcibl tact Frederick is also this year President of the British Association, 
e Pan Fl quiet ug Crote con and showid spend*a besy autumn attending both the meeting of 
with the soli : particles already deposited. Dr. Hauggknecht | the Iron and Steel Institute in Bifmingham, and of the Associa- 
therefore consjders that the electrical excitatign is due mainly to | tion in Cardiff. Theeaddressevas of cohsiderable length, embrac- 
> s : e 
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ing a wide range of subjes and a long span of time. The 
duration of Sir Fred@rick Abel's ona life has beef dong, 
exceptionally long fr the years hé ‘thas lived, for he obtained 
efiployment in the Government service at an early age. It was 
shortly after the outbreak of the Russian War that he succeeded 
the illustrious Faraday in the Professorship 9f Chemistry at the 
Royal Military Academy, and since then he may be said to 
have seen almost the whole history of the birth ang subsequent 
growth of appli€d science in connection with the industries of 
iron and steel making. At the beginning of his career he tells 
us in his addæess, those who in this country, appraised at their 
proper val@e the services which the analytical and scientific 
chemist could fender to the iron-master and manufact@rer of 
steel might be counted on the fingers. Systematic mineral 
analysis was just in process of application, v@lumetric analysis 
was altogether in its infancy, and spectroscopic analysis was net 
even dream of. The*metallurgic Opgrations in the Arsenal at 
Woolwich ware limited to the production of small castings of 
brass for fittings of gun carriages, and to the casting of bronze 
ordnance for field service. Our supplies of cast-iron ordnance 
for siege and naval use were drawn from £ very few of our most 
renowned iron-works, and our shot and shell were exclusively’ 
supplied from private works, What Woolwich has become 
since those days—and in spite of its faults of administration it 
is something of which the country may be proud—and how large 
a part Sir Fyederick has borne in this development, most of our 
readers must be well aware. In those days our most powerful 
guns were 8-inch smooth bore 68-pounders of cast-iron, weigh- 
ing 95 hundredweight, and fired with a charge of 18 pounds of 
powder. Now we have the rro-ton breech-loading rifled gun, 
built up of steel hoops and tubes, the calibre of which is 16} 
inches, and which throws a steel projectile weighing 18co pounds 
with a powder charge of 960 pounds. Notwithstanding the fact 
that the 110-ton gun is in advance of its time—our mechanical 
skill and engineering knowledge not yet being sufficient to pro- 
perly carryout the design—it would be difficult perhaps to find a 
more striking exafple of the application of scientific principles 
to the industrial arts; although we must not forget that the 
credit of the adwance is due rather to Elswick than to 
Woolwich. bg 

Leaving the region of historical retrospection, the address 
makes reference to the proposal of Prof. Langley, of Michigan 
University, made at the last Bath meeting of the British 
Association, that a series of samples of steel should be dis- 
tributed between tle metallurgical experts of different countries, 
in order that they might be analyzed angl a part deposited as 
standards in each of the countries. The sets ofSampleseupplied 
to each country were to be identical in &mposition, but each set 
would contain specimens varying in composition, The results 
of the analyses were to be compared, the object being to promote 
greater uniformity of procedure and a Selection of the’ best 
methods. The Crescent Steel Works of Pittsburg have 
supplied the gsamples, and the English experts have almost 
completed their work. Should the Commission succeed in 
bringing about unjformity of practice in this respect, it will do 
much towards lightening the work of those who have to compare 
the resultgarrived at in different countries. Sir Freder&k next 
referred to Dr. Sorby’s mgthod of examination of iron and steel 
by microscopic cgay Je of carefully prepared samples, in 
which the structure has been developed by treatment with a weak 
acid. It will be remembered that Dr. Sorby gave a description 
of his process in a paper read before the Iron and Steel Institute 
two or threevyears ago; and since then Dr. Herman Wedling 
has followed the matter up with success. Many years previously 
Faraday had pursued an agalogous course of investigation. It 
is satisfactory to learn that ‘‘the systematic application of 
Sorby’s system of microscopjc examination of prepared surfaces 
of steel and iron igcontinually extending at the German works, 
and that many series of experiments have demonstraged that by 
this system of examination eharacteristic features of grades. of 
iron may be discovered, physical difffences coexisting wi 
identity &f chemical composition explaineg, and evidences of 
the true grounds of disaster bbtainede? A very interesting 
subject next occupied a place in the address. This wag the 
self-destruction, if one may use the tefm, ofggeel projectiles by 
the development of cracks, It is well known that stéel pro- 
jectiles may be received from the manufacturer to all Appear- 
ance perfectly sound, and after a time cracks will develop 
themselves. In extrefhe tases jhe occurrente hds been s® suddch 
that a violent rupture, attended by a sharp report, has taken 
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place. The cause doubtless is the surface treatment’ to 


which the shot is subjected in order to get the requisite 
hardness, and which leads to internal strains being set 
ap. In ong case mentioned in the address the head of the 
projectile had been thrown to a distance of many feet by 
the violent spontaneous rupture of the metal. The importance 
of rest in bringing about a diminution, if n8t’ entire disagpear- 
ance, of internal strains in masses of, metal is illustrated by 
the behaviowfr of chrome steel projectiles, which had to be 
stored for several months before their transport to a dis- 
tance could be veiftured upon. Jn connectioe with this 
subject Sir Frederick referred to a previous report in which he 
dwelt upon the effect of time in @stablishing chemical equilibrium 
in masses of metal, He also quoted a letter written to him by 
Thomas Graham, when Master “of the Mint, ingvhich was dis- 
cussed the tendency to the development of cracks in tempered 
steel dies, and stating that in the Mint it was generally considered 
that if s dies were kept in store for a year or two, they 
became less apt to crack when in use, and toined more pieces 
than dies ngwly tempered. The same phenomena have to be 
considered in the manufacture of steel ordnance; and an 
instance was given by the lectureref the tube of a Igrge gun 
which had fired thr@e proof rounds. A circumferential crack 
was found to have become developed in the front threads of the 
breech screw, and, upon removing the jacket from the tube the 
crack extenfed forward along the chamber ang into the rifling. 
When the tube was placed in the lathe, with a view to cutting ofi 
khe injured portion, the crack suddenly developed itself with a 
loyd report, and ran along to within eight feet of the muzzle ; a 
spiral crack at the same time raf completely round the tube, 
which fell ia two upon removal from the lathe. This instance 
will strengthen the hands of those who are opposed to oil- 
hardening the parts of a steel gun; and Sir Frederick’s own 
words in connection with this vexed question are worth quoting. 
“ One effect which the oil-hardening treatment has occasionally 
exercised in the case of particula® qualities of steel is that of 
developing, minute fissures or cracks in the metal, either super- 
ficially or in the interior of the mass. This cannot, of course, 
be rectified by any annealing process, and it is still a question, 
to be determined by the teachings of experience and the result 
of investigatfons, whether any definite or reliable modifications 
in the composition of steel used for guns, tending to secure the 
desired cgnbination of hardness and tenacity may not be intro- 
duced, with the result that a method of treatment of the metal 
may le discarded which, however carefully applied, and however 
efficient ethe means adopted for reducing or neutralizing ils 
possible prejudicial influence upon the physical stability of the 
parts of which a gun is built up, carries veith it inherent elements 
of uncertainty and possible danger.” Dr. Anderson’s remarks 
on the subject of oil-hardening should also be read in connection 
with the observations contained in the President’s geport. On 
the whole, perhaps, it would not be rash to predic@ that the 
days of this process are numbered in cdhnection with the manu- 
facture of steel ordnance for Her Majesty’s service. For a long 
time many of our best authorities have been opposed to it. 

We have not space to follow the address into the subject of 
the effect of silicon in cast-irong Geperal interest in this matter 
was aroused a year or two ago by a paper read before the Iron 
and Steel Institute by Thomas Turner, of Mason’s College ; 
and since then the investigation has been followed up by 
Gerufin gexperimentalists, with a general Pesult that, undgr 
certain conditions, it is concluded at silicon will®contribute to 
the production of dense and homogeneous castings. 

The following passage from the address speaks for itself. It 
would hẹ well if it could be printed {nd distributed to every 
Brigish iron pr steel maker :— ° 

“ The absolute dependentæof tha development of new metal- 
lurgic processes upon the results of the labours of the analyst, 
the chemical investigator, the ph¥stcist, and the microsc@pist, 
and the thoroughness with which this alBimportant fact is* 
appreciated by the German metallurgic establishments, affo®d 
new occasion for a regretful recognitiongf the distance which 
we are still behind our Continental brethren in availing ourselves 
of the advant&ges afforded by the constant pursuit of scientific 
resgarch, and the thoroughly efficient, systematic, and direct 
application of the labours of the scientific investigator to the 
daily operations at works of all kinds, although it muğ oe 
ackflowledged that of latg years we have made important pro- 
gress in these directions. 
have toeadmit that industries which the gening of individual 
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Enflishmen, possessed of exceptional powers of applying to 
important practical purposes the results of research, have created 
and have developed to an extent foreshadowing their high im- 
portance, gradually passed out of our hands throigh the far-. 
sightedness of the Germans, who have very long since recog- 
nized the absolute dependence of progress in such industries 
upon gthe constant pursuit of chemical research into the far- 
reaching and continually spreading ramifications of organic 
chemistry. ‘Thus, in fiélds of work, where, in dys past, and 
even of late, our industrial chemists have been content to pursue 
their attempgs at progress with the co-opétation of one or two 
young chemical assistants, small armies of highly-trained che- 
mists, who have gained academi@ honours, and have won their 
spurs in original investigation, are in constant employment at 
the magnificeny manufacturing establishments in Germany, 
systematically pursuing researches which constitute succes- 
sive indispensable links in a great network of exhaustive 
inquiry, and which, while conferring large benefits on th® 
science itself, are continuously productive of improvements in 
existing processes,por of the development of new metkpds, while, 
ever and anon, they result in some fresh discovery of great tech- 
nical impgrtance and high commercial value, Similarly elaborate 
and comprehensive arrangements now exist @t important German 
iron and steel works for systematic investigation and comparison 
of materials of products and processes,” 

We must hurry over the remaining parts of Sir Frederick’s 
address, and can only mention some of the chief subjects touched 
upon, referring our readers to the Proceedings of the Institute, 
for fuller information. Thus we find the following matters ocou- 
pying attention: the presence and effect of nitrogen in iron ; 
the state in which carbon exists in steel; Osmond’s study, by 
means of the Le Chatelier pyrometer, of the slow cooling of 
iron and steel, together with the phenomena of recalescence, 
and the existence of two allotropic forms of iron; the effect of 
aluminium in iron; Hadfield’s researches in connection with 
manganese steel ; the progres® of nickel steel; and the inter- 
esting discovery of Langer, Quincke, and Ludwig „Mond of 
the action of carbonic acid upon finely divided nickel at high 
temperature, in which it was found that the metal had the 
power of separating carbon from the gas, with production of 
carbonic acid in place of the oxide. These and other matters 
were dealt with at greater or less length, and constituted a most 
interesting and characteristic address. e 

Only one paper was read on the first day ofethe meeting. 
This was Dr. &{nderson’s contribution on tests for steel used in 
the marfifacture of artillery. The announcement of a contri- 
bution on this subject by the Director-General of Ordnance 
Factories had caused aggood deal of interest both among the 
stientific and manufacturing members of the Institute, mofe 
especially as it was known that the Government authorities had 
been overhauling the official test regulation? Unfortunately, 
however, gfe meeting was a little too early, so” far as Dr. 
Anfierson’s paper wase concerned, for the new regulations 
have not yet been officially published, and, until they are, 
it is agaigst official etiqfette, if not official rules, that they 
should be made known. The paper was therefore very like the 
play of “‘ Hamlet ” with the Pringe of Denmark left out, and bore 
evidence of havfhg been brought forward rather with a view of 
fulfilling a promise than because the author had anything new 
to advance. It was not Dr. Anderson's fault that his paper was 
robbed of its chief interest, and certainly the thanks d? the 
‘Council were@lue to him for good-naturedly allowing it to stand 
on the programme. Notwithstanding what we have said, the 
paper was very interesting, but as we hope to hear Dr. Anderson 
again on the subject, wħen the official veto has been gemoved 
by publication of the new tests, we shall treat the matter briefly. 
It is first pointed out that ghe mgohanical properties of steel, 
and of alloys generally, are affected in a remarkable manner by 
-extragnely minute quantitieseéf substances, by the relative pro- 
-portions, by the changes in some or all, produced by the more 
owless rapid changes of temperature, which influence dissociation 
and reveal their effects by recalescence ; indicating, to a less 
degree, allotropic changes in some or all of the components? 
Chemical analysis sufficiently minete to detect ven traces of 
every substance associated with iron wowjd be tedious gnd 
costly. Years must pass away before chemical and physical 
science together will succeed in determining the laws which 
govgin the mechanical properties of allpys. For these reasdns, 
and others, fhe ®ecifications of gun-steel used in Her Ma- 
jesty’s serviee exclude all definitions of chemical composition, 
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so far, at any rate, as ordinary ingre@lients are concerned, The” 
author thinks it is nog sufficiently realiz that metals are in- 
capable of appreciable cub! compression wader any stress th 
can in practice be brought to bear on them, whether fluid, pasty, 
or cold, Like ice and water, steel and cast-iron have a greater 
volume in a solid than in the liquid state, and, therefore, red- 
hot solid cast-iron or steel floats on the surface of the molten 
mass: althofgh, it should be added, cold castron will at first 
sink in a bath of liquid iron, but will rise to fhe surface and 
float whan it has acquired a sufficient degree of heat to bring it 
about to a cherry rede This wa#shown by the well-known 
experiments of Mr. Wrightson, referred to at th® meeting. 
The manner in which, during cooling, conipressive stress 
is suddenly turned into tension high enough to cause rupture 
(due to the swelng during solidification) is dealt with; this 
being a subject also treated upon in thg President’¢ address. 
The bearing of these phenpmena upon the process ofehardening 
is also discussed. The relative influence of cagbonein iron as a 
definite compound of carbon and iron dissolved in an excess of 
iron, and as a finely subdivided carbon diffused through the mass, 
is considered, and th® author expresses an opinion that the 
“ apparently capricious behaviour of steel” is due not only to the 
internal stresses engendered by oil-hardening, but also to the 
circumstance that the chemical condition of the steel and its 
molecular structure are greatly influenced by comparatively 
slight errors of judgment, or by carelessness in the adjustment 
of the temperatures at which the operations are performed. 

A discussion followed the reading of the paper, in which the 
most interesting incident was Mr. Wrightson’s description of 
his experiments to determine the volume of cast-iron at different 
temperatures. Mr. Edmunds, of Woolwich, defended the 
practice of oil-hardening for gun-steel ; and Mr, Hadfield would 
attribute cracks in steel rather to cgntraction than expansion, 

On the secend day of the meeting the proceedings were 
opened by Prof. Roberts-Austen giving a verbal description of 
the Le Chatelier pyrometer, an instrument which ise now well 
known to the scientific world. It may be ofintgrest to state 
that Sir Lowthian Bell and other practical men spoke of the 
great assistance this pyrometer had been to them in the course 
of manufacturing operations. e 

M. Osmond’s paper on the micro-structure of steel was no 
more than a note which accompanied the presentation of a 
series of micro-photographs. The paper of Dr. E. J. Ball, 
which followed, was supplemental to a previoits paper contributed 
by him (see Journal Iron and Steel Inst., 1890, No. 1, p. 85) ; 
and, as the present paper will be supplemented by another, we 
will erefar our r@iders to the Proceedings, merely giving the 
general conclusions arr&ed at by the author, which are as 
follows :—‘‘ (1) That in iron containing o'r per cent. of carbon, 
the tenacity of the metal increases by hardening, either in oil or 
in water, with the temperature at which the metal is quenched 
with a view to hardening, a maximum tensile strength being 
reached at a temperature of about 1300° C. Thi temperature 
once exceeded, however, the tenacity of the metal diminishes, 
although the extensibility increases. (2) Ry raising the per- 
centage of carbon from o% to 0'2, the maximum tenacity is 
attaine, not at 1300° C., but ata much lower temperatere—about 
1000°—below the melting-point of irqn oxide, which, moreover, 
was not present. (3) By further congiderably increasing the 
percentage of carbon, this point of maximum tenacity appar- 
ently disappears almost entirely, the annealed petal having 
nearly as high a tensile strength as the same metal which has 
beef quenched in oil from any temperature up t8 a bright red 
heat. Beyond this temperature, or when quenched in water, the 
hardened metal became so hard and brittle that it could not be 
gripped by the jaws of the testing machine.” It will beremtm- 
bered by those who se the geeting when Dr. Ball’s last 
paper was read that M, Osmgnd put forwgad the idea that the 
fourth poist in change (in addition to Osmond’s three points), 
which occurs, according to Dr. Hull, in very mild steel at a 
t&mperature approaching the melting-point, might be que to the 
fusion of ison oxide. The prgsent paper is founded on this 
remark, but for the results, beyof@ the salient features given, we 
mast, as we have said, refer our readers to the originals. Mr. 
Turner’s paper, wich waf read next #daes not require a detailed 
notice at our hands. It as an economic paper on a subject 
which $ rapidly losing economic interest ; and the author does 
not appear to have made himself well acquainted with the 
Ixbours @f previéus investigatory in this* field. The paper of 


t of an abstract being made ; whilst 
e Š Š i 
e e A 


*. ė 


s 


Mavet4, 1891} 


NATURE 


e 





° 
the last paper read, that of Bieutenant Jaques, U.S.N., was of 
such a voluminous natfre that it might beter be describeli as a 
tegatise, and is far b@yond our scop, ‘as may be judged from its 
title. s 

The ‘autumn “meeting of the Institute will probably be held at 
Birmingham, ? . 
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THE ROYAL SOCIETY SOIREE. S 


"THE soinge® given by the® Royal Soctety become every year 

more pleasant. The one held on Wednesday, May 6, was 
in every sense mos? successful, We note some of the 8bjects 
exhibited :— 

Mr. J. Wimshurst exhibited an electrical influence machine 
(elternating and experimental). e 

The Trotter curve ranger was shqwn by Mr. A. P. Trotter. 
This portabl@ instrument is intended to facilitate setting out 
large curves for railway and other work. It dispenses with 
tables of angles and with the use of chaiys and assistants. No 
cumulative error can arise as with theodolite work, 

Profs. Rücker and Thorpe, FF.R.S., exhibited a map showing 
the probable connection of lines towards which the magnet is 
attracted in England and France. Profs. Riicker and Thorpe 
found that the north pole of a magnet is attracted to a line 
which runs @outh from Reading, and enters the Channel near 
Chichester. M. Moureaux has traced a similar line from 
Fécamp to the south of Paris, but its southern termination has 
not yet been discovered. The directions of the two lines make 
it probable that they are parts of the same axis of disturbance. 

The Director-General of the Geological Survey exhibited :— 
(1) Specimens illustrating the phosphatic chalks in England, 
France, and Belgium, arranged by Mr. A. Strahan, Geologidal 
Survey of England and Wales. Phosphatic batt in the upper 
chalk of Taplow containing about 30 per cent. of phosphate of 
lime. Taplow phosphatic chalk separated by washing into : (1) 
brown sandecomposed of phosphatised organisms, and con- 
taining about 50 per cent. of phosphate of lime; (2) chalky 
mud composed largely of rpabdoliths, coccoliths, and discoliths. 
Microscopic preparations of the phosphatised organisms of the 
Taplow chalk, showing Foraminifera, prisms of Inoceramus shell, 
fish-scales, fish-bones, and fish-pellets. Photographs of the 
Taplow phosphatised organisms, by Mr. J. J. H. Teall, F.R.S. 
Phosphatic chatk of Beauval (Somme), and microscopic pre- 
paration. * Phosph&tic chalk of Ciply (Belgium), and microscopic 
preparation.—(2) Illustrations of a former Arctic climate in 
the Lowlands of Scotland, determined by . Clement Reid, 
Geological Survey. At Hailes, about Shree miles south-west of 
Edinburgh, in a thin seam of silt, resting immediately on 
boulder clay, Mr. J. Bennil, of the Geolpgical Survey of Scot- 
land, has lately found numerous remains of plants. These show 
a climate probably 15° or 20° colder than that of the Lowlands 
at the prese@tt day. In the following list the peculiarly Arctic 
species are marked with an asterisk. The only z7ee is an alder. 
The willows are alt dwarf species ; two of them (Salix herbacea 
and S, reticulata) still live on the hfgher mountains of “gotland, 
the third S. polaris) is an Arctic form now extinct in Britain. 
At the same locality there is another deposit, probably of later 
date, which contains onéy plants still living in the neighbourhood, 
including several trees. 





Thatictritn *Salix herbacea 
Ranunculys aquatilis *Salix polaris ° 
Viola *Salix reticulata 
Stellaria media è Alnus 

Oxalis acetosella Empetrum nigrum 
Hippuris vulgaris Potamogeton 
*Loiseleuria procgmbens © Llaécharis palustris 
Menyanthes trif@iata * Scirpus pauciflorus 
Stachys palustris ö Scirpus lacustris 
Ajuga reptans Sirpus? , e 
ChrySinthemum Leucanthemum Carex? 


Polygonum aviculare e: Lgoekes lacusttis 


The Executive Committee “of the Gilchester Excavation, Fend 
exhibited (by permission &f the Duke of Welington) :—(1) Iron 
tools and utensils of the Roman period, found together in a pit 
in the Romano-British city at Silchester, Hants, in Séptember 
1890,—(2) Bronze gbjgcts of the Roman period found at 
Silchester. e BaT . ° 

Prof. H.*Carririgton Belton, Ph.D. (of New York), exhibited 
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musical sand, from Arabia, United States of America, and the 
Hawaiian Islands, collected by the exhibitor. 

Prof. H. G. Seeley, F.R.S., exhibited remains of Anomodont 
Reptiles fror{ the Trias, Karoo, Cape Colonys 

The Director of the Royal Gardens, Kew, exhibited a 
collection of views in the Royal Gardens, Kew, showing the 
development of the Gardens during the last fifty years. ¢ This 
series is a portion of a very extensive apd valuable collection of 

rints, drawifigs, and photographs of the most interesting features 
in the Royal Gardens, It has been brought together during the 
past twenty years, and is now deposited for exhibition in Museum 
No. 3. 

Messrs. J. E. H. Gordon®and Co. exhibited Tomlinscn 
regulator for electric light mains. The Tomlinson regulator is 
intended for use in transformer Sub-stations. Igis worked by a 
wire from the central station, but automatically corrects any 
error of the attendant at the centralstation. Ordinary automatic 
&pparatug cannot be safely used for this purpose, as, though 
should such get out of order when taking *out transformers, no 
harm is dene except the waste of coal, yeb if it gets out of 
order when putting in transformers it may burn up the sub- 
station. The peculiarity of the neweapparatus is that iganything 
whatever goes wrong, all transformers are at once put in, thus 
ensuring absolute safety. By the courtesy of the Brush Company, 
and of the, Metropolitan Electric Supply Company, who have 
lent the netessary machinery, the apparatus has been tried on a 
large scale In the Brush Company’s works. A plant of 1950 
dights capacity has been run for 24 hours with, and for 24 hoars 
wjthout, the new apparatus, with the result of a saving of 45 e 
cwt. of coal, or, in other words, with the new apparatus there 
was a saving of 89 pounds of coal per 8 c.p. lamp per annum, 
or about 26 per cent. of the total coal bill. 

Sir J. B. Lawes, Bart., F.R.S., and Dr. J. H. Gilbert, F. R.S., 
showed :—(1) Three enlarged photographs of Leguminous plants, 
grown in 1889, in experiments on the question of the fixation of 
free nitrogen. The pħnts werf grown, in some cases with 
sterilizatign, and in others with microbe-seeding of the soil, 
With suitable microbe-infection of the soil, there was abundant 
formation of the so-called /egzminous nodules on the roots of the 
plants, and there was, coincidently, very considerable fixation of 
free nitrogéh. The evidence at command points to the con- 
clusion that the free nitrogen is fixed in the course of the 
developrgent of the organisms within the nodules, and that the 
resulting nitsogenous compounds are absorbed and utilized by 
the Kigher plant.—(2) Coloured drawing, by Bady Lawes, of 
the Roshamsted rain-gauges.—(3) Coloured drawing, by Lady 
Lawes, of the Rothamsted drain-gauges. 

Old plan of the Mint in the Tower ef London, exhibited by 
the Hon. Sir C. W. Fremantle, K.C.B. This document “is 
described as an exact survey of ‘‘ The Ground Plot or I’lan of 
His Majesty’s Office of Mint in the Tower of London.” It 
bears the dde 1709, and must have been prepared hy the order 
of Sir Isaac Newton, who was appointed Master'of the Mift in 
1699. The position of Newton’s official residence is shown 


at A, « 

Mr. R. E. Crompton, M.Inst.C.E., exhibited :—(1) Section 
of armature winding, showing gopp¢r divided, twisted, and com- ® 
preted, to avoid loss from eddy currents®-(2) Crompton’s 
method of obtaining accurately sub-multiples of the ohm ; for 
currgnt-measuring purposes. 

Prof. Oliver Lodge, D.Sc., F.R.S., exhibited :—{1) Revolving e 
mirror. Rapid revolving mirrorgdriven by cléck-work, with 
detachable fan to give moderate speeds, with adjustable main 
spring to vary the speed, and with vacuum cover for highes: 
speeds {the last not yet satisfactory).° Slow moving index, to 
enable the gpeed to be determined ; and electro-magnetéc brake 
to regulate its going, or te gtop ig gradually. Mirror, 2°3 x 1 
cm., silvered back and front; very light, but giving fair 
definition. It makes 5760 revofubions for I of the wendins 
arbor. 
electric pulses along conductors of various kinds. Madeeby 
Mr. W. Groves,—(2) Clock for pointing gut continually the direc- ° 
tion of the earth’s orbital motion. (Two home-made forms.) A * 
disk, or dia set on a p&lar axis with the obliquity of the 
e@liptic, is driven gy a clock against the rotation of the earth. 
On the dial are recorded 365 days of the year. It is set once , 
for all in the plane of the ecliptic, with the actual date pyinting 


9o? from the sun. In thg first instrument I devised, theditaction « * 


of the right-dated radius of the dial henc®@forth, poit; out thg ‘e 
directi@n of the earth’s motion at any instant, if tlee clock keeps ® 
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Used for analyzing sparks, and obwerving the speed of e 
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sidereal time. A modified and improved instrument, devised 
by my assistant, Mr. Edward E. Robinson, adds a sighted 
pointer to the dial, this pointer being moved by hand to the 
right date; and thé clock may then keep ordinary time. The 
-dial is geared down 1: 24, and driven by the minute hand, so as 
to be under the ordinary control of clock-regulation. In each 
instrument a one-day hand-shift is needed ‘every 29th February. 
—(3) Resonant Leyden égrs. A couple of independept but similar 
Leyden jar circuits arranged at a moderate distance from each 
-other, the self-induction or capacity of oge of them being ad- 
justable, with an easy overflow path. On discharging one of 
the jars, the other resounds and, overflows, being provided with 
an easy overflow path. The osciflations are much more numerous 
than with ordinary linear (Heriz) vibrators, and therefore some 
„precision is densanded in the tuning. 

Self-recording instruments, exhibited by MM. Richard Frères. 

Method of recording pyrometric measurements at temperatures 
between 600° C, and 1200° C., exhibited by RrofeRobert® 
Austen, C.B., F.R°S. The apparatus is that employed in a 
‘research undertak€n for the Institution of Mechanica® Engineers, 


and is used for automatically recording, by the aid of photography, ! 


the indiGtions of a platinfm and platinum-rhodium thermo- 
couple. The experiments shown illustrate a method of recording 
the rate of cooling of heated masses of metal. Curves are 
shown to illustrate the kind of results which are obtajned by the 
aid of the apparatus. ‘ 
Length-measuring instrument, exhibited by Prof. W. C. 
Unwin, F.R.S. In ordinary screw or vernier micrometers the 


© straining of the instrument alters the readings, and in using the 


*.cagdescent lamp (3) 
‘selenium alarm, for calling attention to the accidental extinction ' 


instrument much depends on personal skill. In this instrument 
-the contact is with fixed pressure, and independent of feeling. 
Delicate levels show when the instrument is adjusted. 

Portraits of deceased astronomers and physicists, exhibited by 
Mr. W. B. Croft. 

Mr. Killingworth Hedges gxhibited :—{1) Electrical safety- 
-valve.—-(2) Exhausted bulbs, used to ascêrtain the space traversed 
by high tension alternating currents. ‘The electrical safety-valve 
ds designed for attachment to low pressure service lines, in order 
to prevent their being charged at a dangerous difference of 
potential from the earth. The glass bulbs were gxhausted to 
different pressures, and fitted with electrodes of various forms, 
in order to ascertain if an arc could be started with an E,M.F. 
of 300 volts, which is the limit of potential fixed by the Board 
of Trade for cyrrents of low pressure. ° 

Focometer, extfbited by Prof. Silvanus P, Thompson.” By 
this instrument can be determined the position of the two 
principal ‘‘ focal planes ” and of the two ‘ principal planes” of 
Gauss, for any compoun@ system of lenses, such as a microscopjc 
objective or the lens of a photographic camera ; thus giving the 
‘tre focal length, and the positions and distgnce apart of the 
‘two virtual pptical centres of the lens-system. The principle 
apped is*hat of finding directly the two principal foci, and 
then, by means of a right-and-left-handed screw, moving two 
micrometers placed at thege foci to the two symmetric points 
where eacl* micrometer coincides with the image of the other. 
The displacement so given by the screw is equal to the true focal 
length. e e ° 

Mr. Shelford Bidwell, F.R.S., exhibited: (1) Selefium 
cells, the electrical conductivity of which is greater in the light 
than in the dark. (2) A selenium lamp-lighter, lighting ag in- 
automatically when darkness comes on® (3) A 


of a ship’s light or railway signal lamp.—Mr. W. Crookes, 
F.R.S., exhibited electrigity and high vacua.—Mr. G. J. Symons, 


F.R.S., exhibited photographs of damage produced eby the | 


tornado*of August 18, 1890, at Dreux (Eure et Loige), Franse. 
—Prof. C. Piazzi Smyth exhibite@ Sxamples of photographic 
enlargements of the solar spgctrum, each magnified from the 
origin®l negative from 25 to #7 times linear.—Mr. George Higgs 


* exhibited photograpfis of the normal solar spectrum. 


G. Lippmann exhibited colour photographs of the 


Dai. 


ki spectrum :—-(1) Small epectrum, exposure about 3 minutes.— 


e 
. 


{2) Large spectrum, exposure about 6 minutes, without coloured 
screens. The colours seen on these“plates are produced by the 
direct action of light; they are not due toeany pigments, the 
substance of the films remaining colourless, but are of the same 
king as the colours of soap-bubbles and mother-of-pearl, yiz. 
interferenge phenomena ; they are due te the structure imparted 


2 éo the film by the stationary waves of incident light during 
-*% 


exposure in the samera, These colours are perfectly perManent. 
* NO. I'E24,"VOL. 44] as 
° 


: . 
Prog ʻA. Schuster, F.R.S., exhibited some forms of Cla:t 
s hd 


cells? è s 
Prof. Emerson Reynolds, F.R.S., exhibtted : (1) Specimæit 
of tetrathiocarbamid-ammonium bromide, (HN CS) NBr, and 
related substances. (2) Series of photographs illustrating the 
application by Colonel Waterhouse of the above bromide to the 
reversa? of the photographic image on gelating bromide of silver 
films.—Mr. W. Saville-Kent exhibited photographs of living 
corals, taken in Torres Straits—Dr. W. Hunter exhibited a 
series o@ ptomaines—alkaloidal products formed by bacteria 
from animal tissues.—The Committee of the Ugmera Club 
exhibited allotropic forms of silver, prepared byeMr, Carey Lea, 
of Philadelphia, and described in mer. Journ. of Science for 
1889, and Phil. Mag for 1891.—Prof. G. F. Fitzgerald, F.R.S., 
| exhibited crystals®f platinum and palladium (prepargd Mr. J 
| JBly).—Prof. J. A. Ewing, F.R.S., exhibited Prof. Sekiya’s 
| model of a Japanese eamhquake.—The Council of the Royal 
' Society exhibited a cabinet containing medalg stritck in honour 
l of Fellows of the Royal Society.—Mr. Edward Schunck, 
` F.R.S., exhibited indjgo-blue and allied substances and deriva- 
tives of chlorophyll.—Mr. Fred Enock exhibited microscopic 
| preparations of the British Mymaride (egg parasites).—Dr. H. 
P Woodward, F.R.S., exhibited skull and shoulder-girdle of 
| Procolophon trigoniceps (Owen), collected by Dr. Exon in the 
| Orange Free State (figured Phil. Trans., 1889, p. 267).—Mr. J. 
Howard Mummery exhibited specimens illustrating®some points 
| in the structure and development of dentine.—-Mr. Allan Dick 
exhibited a new form of polarizing microscope. 
| Meteorological photographs, exhibited by Mr. Arthur W, 
Clayden. 'The photographs of clouds have been taken by 
reflection from a mirror of black glass, placed in front of the 
camera, so that the plane of its surface makes the polarizing 
angle with the axis of the lens. ‘Bhose of hoar-frost show how 
the crystals attach themselves to the projecting portions of 
objects, such as the margins of leaves, the @oose fibres of a 
string, and*the thorns of a briar, and also thetr t@ndency to 
grow towards the direction from which the air has been moving. 
e 
| 
| well wooded, with patches of bright green grass, and looks very 
| gamey, though owing to the high grass we saw @ deer. A 
noticgable feature some five or six miles from the river is Mount 
Katie, a rounded hill, some 800 feet high, well wooded to its 
` summit. This hill, from its isolated position, served as an 
excellent point on which to take ang&s for mapping pyrpoges. 
Patches of cultivation were now to be seen on both banks, and 
after two hours’ steamgng the partyspassed the Fulbe village of 
Dinghi. The inhabitants, thoagh they had e@ver before seen a 
steamer or #white man, did not seem much disconcerted, and, 
when shouted to in theirglanguage, turned the salutations in a 
very friendly nfanner. On August 22 the Benud anchosed off a 
| large villageson thedeft bank. s% We very soon saw,” Major 
Macdonald states, ‘‘tha we had ‘to deal with the purest-bred 
Fiflba we had seen so far. , The crowd consisted almost entirely 
of womgn—by farethe best-looking We had as yet seen on the 
Niger, and indeed the bestooking I fave seen in either east or 
west EquatorialeAfrica. They wore the usual piece of cloth 
wound round thejr bodies, leaving their,arms and shoulders 
bare, anĝ reaching down belowehe knee. Their features, in 


: s : 
post cases, approached the European eand their expression most 


. 
THE BENUE AND THE KIBBE. 


AT Monday’s meeting of the Royal Geographical Society, 
Major Claude M. Macdonald, H.M. Commissioner to 
West Africa, gave an account of a journey up*the Benué and 
its northern tributary the Kibbé, in the summer of 1889. The 
Benué, we need, scartely say, is the great tributary of the 
Nig@. Major Macdonald referred to the previous explorations 
of Barth and others, and to the fact that it has been maintained 
that a connection existed between Lake Chad and the Benue, by 
the overflow of the Ghari on one side and the Kibbé on the 
other. Major Macdonald has been the first to explore the Kibbé. 
After describing the ascent of the Benué, Major Macdonald 
went on to say that he and his party started on thr journey up 
the Kibbé in the Royal Niger*Company’s stern-wheeler the 
Benué, on August 21. ‘i = 
The Kibbé at its mouth is some 250 yards wide, while the 
Benué is upwards of 600. The average depth of Re Kibbé 
at this season of the year, nearly high w&ter, is from 10 to 12 feet. 
On both banks for the first five miles ethe country is flat and 
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gentle and modest, yet full®of vivacity. They told us that the 
name of their village was Pafhu, and that it was governed, by an 
Emir, who aas under the jurisdiction of the Emir of Yola. *The 
mgp were armed with spear and bd and arrows, though they 
are said to be an agricultural people, and certainly it would seem 
so, for every ydrd of ground in the neighbourhood of Pamu was 
under cultivation, “We asked them if they would bring us pro- 
visions in exchange for cloth ; this they readily did, gnd we soon 
were hard at it, bartering pieces of cloth, salt, &c., for live stock, 
weapons, ornaments, and indeed anything. The whole time 
nothing but the greatest good temper prevailed, and I was much 
struck by theft gentleness afd courtesy% albeit the ladies were 
very good & a bargain, and I noticed that when it came to 
bartering their ornaments, members of the fair sex, who wéte not 
so young or so fair as their more fortunate sisters in this respect, 
surreptitiously handed their ornaments to the later to dispose of, 
hoping théreby to getbetter value, and I am bound to confes& 
they did.” ¢ e 

Shortlyafte? thisethe steamer cameto a deserted strip of country, 
some fifteen miles in length, which was evidently the barrier be- 
tween the Mahommedan and Pagan tribes ; jt was of an undulating 
character, with isolated hills, and well wooded. The river was 
still about 100 yards wide, but commenced to be dotted with 
grassy islands, and was in parts very shallow with a sandy bottom. 

Next day, as the steamer advanced, the river narrowed again 
and made a sharp bend to the eastward, and approached a 
grassy range®of mountains, leaving a higher range to the north. 
Half an hour after starting the party arrived at the foot of the 
grassy slopes of the former; a pathway, which could be traced 
for a considerable distance, wound up the face of the mountain 
and disappeared over one of its grassy ridges. Patches of cul- 
tivation could be seen dotted here and there; the main valley 
stretched back some three or four miles, but we could see no 
signs of a village. e 

‘We were, however,” Major Macdonald stated, *‘ not left long 
in doubt as to whgther the country was inhabited or not, nor as to 
the charagter of the inhabitants, for down the wimding path, 
which was digtan® some 600 yards from where we were, came a 
line of warriors, some 200 in number; the majority of them 
were quite naked, though some few had a small cloth 
round their waists: . They were all armed, mostly with spears, 
the almost invariable number being three. Leaving the pathway, 
they advanced in excellent order across the boulder-covered 
grassy piece of ground which lay between the river and the moun- 
tain side. We accordingly moved into mid-stream, which was 
only someers yard#from the bank, and dropped anchor in about 
4 feet of water. Our friends advanced straight at us, not a word 
being spoken, but an excellent line being mainfkined, whenssud- 
denly they all took cover behind boulders and tufts of grass, 
nothing being visible but the gleaming points of their spears. 
It was a source of some gratification to ys that the points were 
gleaming, for it showed that at any rate they were not poisoned. 
There was now a pause. Then our Fulbe interpreter, under 
my direction® opened fire in a dialect of the Battawa, with 
satisfactory results, for they appeared to understand him. Thgir 
first question was@as to whether ‘we were Mahommedans ? 
because if so we could not pass, aS they were the outposts of 
the Pagar®tribes, and had orders not to allow Mahommedans to 
pass.’ We assured them that we were not Mahommedans. 
They then told us, in answer to our queries, that the name of 
their village was Katsho, and that it lay back from the river 
amongst thed@ills ; they said that if we went on we would come 
to more villages. After a great deal of persuasion two of gheir 
number consented to come on board. So we sent a six-oared 
gig, which we had towed up with us in case of accidents, to fetch 
them. ‘They were fine, wetl-made men, but were trembling with 
fright af the sight of the steamer and white men, and prostrated 
themselves on the deck at omr feet. Thege two men wore loin 
cloths of native n@gufacture ; the great majority of the others 
were, as I have said, naked. After getting as much4nformation 
out of these men as we couRi, which information, on accountyof 
their tergor and the difficulty in interpreting, Was somewhat 
meagre, we proceeded on our way. By thé time large numbers 
of men and boys had assembled, and ean along the banks ges- 
ticulating and pointing at ou? little ship. They, men and, boys 
alike, were all armed,-mfstly with “spear®swe saw yery few 
bows and arrows. ? : 

“ The scenery now was very picturesque ; topur righ? i.e, the 
south of the river, some few yards from the water’s edge, the 
mountains rose in some placesquite abruptly, * These Rountaihs 
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were for the most part covered with green wavy grass 
pleasant to the eye. One or two streams trickled down the 
mountain side, forming now and again picturesque waterfalls. 
The river had suddenly broadened out to a lake, or, more 
properly speaking, marsh, some three miles long by two wide. 
The range of grassy mountains I have mentioned ran along the 
southern shores of the lake and terminated with it. The country 
on the east and nort]? shores of the lake, as far as the eye gould 
see in the direction of the Tuburi marsy (near the Shari river} 
was open and gently undulating, while from the western shores 
of the lake the beautiful range of mountains, with their needle- 
shaped peaks, stretched back apparently for manpiniles. In 
the north-east corner of the lake we saw a very large village 
some two miles distant; this e afterwards ascertained was 
Bifaré. The channel of the rivgr evidently followed the ba-e 
of the southern hills. We accordingly steamed gaily alon::, 
followed on the shore by an ever-increasing crowd, till we 
arrived at a large village prettily situated almost on the edge 
A the lalg. „The houses or huts were built in clusters, each 
cluster apparently belonging to a different? family. The huts 
were very @ell constructed, having round walls some 6 feet 
high, with flat roofs formed by beams covered over with mug 
and thatch. The walls of the huts were made of blady and ir 
some places red mud, and the workmanship of both walls and 
roof was excellent. Several hamlets were prettily situated or 
the slopes of the hill, surrounded with patches of cultivation, 
and had the appearance of the country placts of the richer 
inhabitants of the village. 

e ‘A large crowd had now assembled, and regarded! our move- 
mgnts with great curiosity. We asked to see the chief cf the 
village, and after a good deal of palaver, a man appeared attired 
in a very tattered ‘tobe’ or gown. He had something of the 
Fulbe in his countenance, and was a tall fine man, though ct 
rather a forbidding appearance. He came on board, and we 
endeavoured to get what information we could out of him. He 
said the name of the big water wg saw was Nabaret, but that 
it was only a fourth thafsize in the dry season. The name of 
his villageewas Kaku. The channel of the river ran along by 
the mountains. He knew of the Tuburi marsh, but had neve: 
been there ; he did not think the river came from there as it 
was distant many days’ journey. He knew of no other big 
water, but would give us a guide to show us the way. The 
people of the Nabaret district are possessed of cattle, but no 
horses ; tley live principally on dhurra, which they cultivate 
largely, and dh fish which abound in the lake. They aloo hunt 
the hfppopotami, of which we saw a dozen in “the lake, thoagh 
doubtless there may be many more. 

‘© We took our guide on board and endeavoured to make for 
Bjfaré, already mentioned, which appe@red to be a village gf 
quite 6000 inhabitants, situate on the north-east shores of 
the lake, and disgant some two miles from where we were. 
After procegling about 100 yards we found thag the water 
shoaled about a foot, and even less, and though we Iade cyery 
effort to proceed, we were completely Uaffled ; turning back, by 
direction of the guide, we went forgan opening in the high 
dhurra, which grew in immense quantities about here, and founc. 
ourselves once more in the channel of the stream, whech was, 
however, only some 8 yards wide an@ 24 feet dgep, flowing with 
a swift current. After proceeding with great difficuliy for 
almost a mile, with fields of dhurra growing to a height of $ 
feet gn either side and completely shutting out the view, the 
navigati@a became so difficult that we had to turn back, havige, 
already smashed in the bow of ouregig, bent our fadder into the 
shape of a bow, and more than once berthed our Hide ship 
amongst the dhurra stalks, The stream was so narrow that we 
could net turn, but had to float down backwards for a good halt 
mite. Thedighest point reached was a mile and a half from the 
village of Kaku, and from*What tle people said, a good thirty 
miles from Dawa, in the Tuburi country, the furthest point 
reached by any European entering®Africa from the nor:™, vir. 
Dr. Vogel in 1854. The stream at the Pint where we re- 
luctantly turned back was not more than 2 feet deep, MAd 
rom 15 to 20 feet wide, and this æ the period ot high 
water. I shquid say that in the dry season (and this i 
corroborated by the natives themselves) that a man couid step 
across it. It is mère than probable, therefore, tha: had we 
been able to proceed another three miles or so, we should have 
arrjved at its source,” . 

It seems evident, ther from Major Macdgnald’s obsgrvations, 
that no, connection can exist between the Shari and the Benue, 
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© UNIVERSITY AND EDUCATIONAL 


INTELLIGENCE. 


CamMBripce.—Mr, J. W. Clark, Superintengfent of the 
Museum of Zoolégy and Comparative Anatomy, has beer 
elected to the Office of Registrary of the University, vacant by 
the death of Dr. Luard. 

The degree of M°A. honoris causé has Been conferred on Mr, 
J. Y. Buchanan, F.R.Sq University Lecturer in Ggography. 

The Electors to the new Isaac Newton Studentships, founded 
by Mr. F. McClean, are Sir G. G. Stokgs, Profs. Darwin and 
Thomson, r. Glaisher, and Mr. Glazebrook. 





SOCIETIES AND ACADEMIES. 
LONDON. 


Zoological Society, May 5.—Prof. Flower, C.B., F.R. Se, 
President, in the chair.—The Secretary read a tepdt on the 
additions that had been made to the Society's Menagerie during 
the month of April 1891, and called special attention to the 
arrival of what appeared tg be an adult male example of the 
Lesser Grang (Simia morio of Owen, presented by Commander 
Ernest Rason, R.N., who had obtained it at Sarawak, and to 
a Great-billed Tem (Phaethusa magntrostris), obtained by 
purchase, new to ghe collection.—Mr. Sclater opened®a discussion 
on the fauna of British Central Africa, by pointing out the 
limits of this new territory, which was computed to embrac; 
some 54,000 square miles of land lying immediately north of the 
Zambezi and west of Lake Nyassa. Mr. Sclater gave an accofnt 
of the principal authorities that have already written on the 
subject. Mr, Sclater was followed by Mr. G. A. Boulenger, 
who read a paper “On the State of our Knowledge of the 
Reptiles and Batrachians of British Central Africa.” The 
discussion was continued by Mr. Edgar A. Smith, who read a 
note on the Molluscan faun® of Britigh Central Africa; and 
by Mr. E. T. Newton, who communicated some general remarks 
on what is known of the geology of British Central Africa, 
stating several points to which special attention should be 
directed. Remarks on various branches of the same subject 
were made by Dr. Giinther, Mr. O. Thomas, Mr. Stebbing, 
Mr. Slavin, and Mr. Beddard.—Mr. T. D. A. Cockerell read 
notes on some Slugs of the Ethiopian Region, based on 
specimens in the collection of the British Museug.—Dr. C. J. 
Forsyth-Majorreagl a paper containing a summary of our lsnow- 
ledge ofthe extinct Mammals of the family Girafidæ. -xA com- 
munication was read from the Hon. L. W. Rothschild, F.Z.S., 
containing the descriptign of a new Pigeon of the genus Carpo- 
žaga, from Chatham Island, South Pacific, proposed to be called 
Carpophaga chathamensis.—Colonel Beddome read descriptions 
of some new Land-Shells from the Indian ReBion. 


° e PARIS, 


Academy of Sciences, May 4.—M. Duchartre in the 
chair.—On the time of aporation of water in boilers, by M. 
Haton qe la Goupillière. The author has mathematically deter- 
mined the rate of lowering gf the level of the water in steam 
boilers of various*forms,—-A geometrical theorem, by M. Terry. 


(6) 3C,HsNHHgCl e- 2HgCl, ; : 
(7) CoH. CH NH», HgChe ; 
(8) Celf Cih NH. HgCI a 
—A general law determining, as a simple function of the chemical 
constitution of bodies, the temperatures of their changes of state 
under all pressures, by M. G. Hinrichs.—Oxt boron selenide, by 
M. Paul Sabatier. The compound is prepared by the action of 
vapours of Selenium upon amorphous boron afa red heat, or of 
seleniuretted hydrogen on amorphous boron at a bright red heat 
in a tuhg of Bohemian glass. The action of water upon the 
selenide shows it to hate the same®composition a@ the sulphide 
and oxide. Its formula is therefore B,Se,, a conclusi8a supported 
by thé results of a rapid analysis.—On theeaction of hydriodic 
acid on boron bromide, by M. A. Besson. At a raised tem- 
perature the threg compounds BBr,I, BBrI,, and BI,, have been 
@btained.—On the basic chromites of magnesium and®zinc, and 
the neutral chromite of gadmium, by M. G. Viardt—Prepard- 
tion of disodic erythrate, by M. de Forerané,—Discussion 
of the experiments of Biot on aqueous solutions of tartaric 
acid in presence of potash or soda, by M. G. Aignan.—Forma- 
tion of dimethacrylic &cid in the preparation of the acid amides 
of isovaleric acid, by M. E. Duvillier.—Methyl-methylcyano- 
succinate, methylethenyltricarboxylic ether, by M, L. Barthe.— 
On the ‘‘dextrosity ” of certain Gastropods called ‘‘sinisters ” 
(Lanistes, Peraclis, Limacina, larve of Cymbuliide), by M. 
Paul Pelseneer.—On the structure of the compmsite eye of 
certain Crustaceæ, by M. H. Vaillanes.—Comparative structure 
of the inflated roots of certain umbelliferous plants, by M. 
Géneau de Lamarliére. It is shown that the anomaly which is 
observed in the inflated lateral roots of certain umbelliferous 
plants (Œnanthe, Carum) is more apparent than real. In plants 
of the same family an intermediate series should be found between 
the structure called normal and thg structure of a normal inflated 
root (Daucus,* Apium).—On the microscopic structure of the 
phosphate rocks of Dekma (Department of Cogstantine), by M. 
Bleicher. Whe rocks examined are said to shpw ender the 
microscope the mixture of a fair proportion Sf ogseous débris, 
whence it is thought that this is the origin of the phosphorus in 
rocks rich in calcium phosphate.—Note 8n the Quaternary 
strata of Eragny and Cergy (Seine-ef-Oise), by M. E. Riviére.— 
On the production of diabetes after the destruction of the pan- 
creas, by M. E. Hédon.—Meteorological observations on the 
Pamir, by M. Guillaume Capus. An account is given of thermo- 
metric observations made between March 13 and April 19, 1887, 





on the high plain of Pamir, the centre of the highlands of 
Europasia. ° 
ee 
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” PYCNOGONIDS. e ° 


Den Noke Nordhavs-Expedition, 1876-78. XX. Zoo- 
logi— Pycnogonidea. Ved G. O. Sars. Me 15 Plancher 
Og gt Kart. (Christiania : Grondahl & Sons, Bogtryk- 
keri, 1891 ° 

Studies from the Biological Laboratory, Johns Hopkins 
University, Baltimore: A Cont#ibution to thy Em- 
bryplogy anë Phylogeny ofi the Pycnogonids. By T. H. 
Morgan. With Eight Plafes. (Baltimore: The Johfis 
Hopkins Press, 1891.) 


HE group of sea spiders, dt the Pycnogonidea, was 

for a long time among the least known, though by 

no means the least interesting, of the divisions of the 
marine invertebrates. Linnaeus described a species as 
a Phalangium, placing it among terrestrial forms, and 
though a century and a quarter has passed since then, 


the problem of where to place these Pycnogonids cannot, 


be said to be finally settled. 

Within the last ten years or so, an immense advance 
has been made in our knowledge of the morphology, 
anatomy, and embryology of the group, thanks to the 
- labours of, Anton Dohrn, who, in 1881, described the 
forms foung in the Gulf of Naples, and’of Hoek, who 
about the same date described the species found during 
the cruises of the Willem Barents and the Challenger. 
During all this period opinions varied as to whether 
these forms should be placed among the Arachnids or 
the Crustacea, but apparently both the authors just 
referred tosehave agreed that the Pycnogonids should be 
placed with either, but that they, with the Arachnids 
and the Crustacea, have come* down the, stream of 
evolution in parallel lines. è 


To the existing recent memoirs of these Arthropods, 


the splendid volume just published on the Pycnogonidea 
found during the Norwegian North Atlantic Expedition, 
1876-78 by Prof. G. O. Sars, adds, perhaps, from a 
morphological point of view, the most important ef the 
recent public®tions on the grpup ; for, valuable as beyond 
questjon are the structural and developmentaP details, a 
special knowledge af general morphological detail is also 
needed for the couvenient understanding and classifying 
of any group. 

The material at Prof. Sars’s disposal was very large, and 
in addition he has made use of collections made by himself 
during many years back on the coasts of Norway, and 
also,of some few forms sent to him by Dr. A. Stuxberg, 
which had been found,in the Karą Sea during Norden- 
skidld’s expedijon. A very great contrast is to be seen 
on comparing these northern forms with such a. collection 
as that of Dohrn from the Me@literranean. The treat 
numer of species belonging to thee familye Nymphonidg 
is specially characteristic 1c of the*Northern Seas as EOS 
trasted with the Medjtetranean, whil¢ ¢ again the Northern 
Sea species attain very generally much larger dimensions; 
some being gigantic in comparison with thése of the 
Mediterranean. . e 

In working put the cla$sification of the group, Sars. has 
found it necessary to freat the*faynilies i in a somewhat mérg 
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restricted sense than has been done by most of the previous’ 
writegs, and has been obliged to increase their number. 
While fully agreeing that the descriptions and even figures 
of the Pycnogonids given by the earlier writers leave 
much to be d&sired, and are as a’rule even w&ceedingly 
defective, in some cases indee@ being so bad as not to be 
intelligible, yet he thinks that some quite recent describers 
have rejected’as bad a greater numbereof descriptions, 
than with a little patiept research was really necessary. 
Thus he finds it hard to believe that, while not a few 
species have been descrtbed from the Gulf of Naples, all 
the species described as found there by Dohrn, with one 
exception, should be new. Most certainly as regards the 
nor®hern species we cannot sufficiently admire the pains 
whick Sars has taken in working eut all the imperfect 
descriptions and rough figures of our past recorders of 
new forms, with the resutt that he has Succeeded in 
re-establishing many wholly forgotten or ignored species 
of Goodsir and others. 

As regards the terminology use? in describing the 
various parts, some, classing the Pycnogonids with the 
Crustacea, adopted terms in use among the latter ; wlsile 
others, holding their affinity to be with the Arachnids, 
employed again a different set of terms. Dohrn, to avoid 
the difficulty as regards the limbs, rejects all special 
terms, describing them as No. I., II., &c.; Sars uses a 
terminology the, terms qf which involve as little as 
possible of any homologous references. 

Férty-three species are described and figured, Several 
of them are here fully described for the first time, though 
short djagnoses of them appeared in a preliminary report , 
The fourteen genera are arranged in eight families, 
and,these are grouped into three orders, the ordinal 
characters being based on the relations gf the “ chelifors.” 
Thus i in Order 1, Achelata, these chele are, e’cept in the 
larval state, entirely absent; in Order 2, Euchelata, the 
chelze are well developed throughout: all the stages of 
life; while in Order 3, Cryptochela, the chelæ are pre- 
sent, as a g@ule, in the young stages (not alone in the 
larvæ), but i in the fully developed condition ehey become | 
atrophied or disappear. This &rrangement no doubt will ° 
have to be modified so as te fit it to receive the very e 
numerous forms from other parts of the world, but it iga 
first step in the right dimectiqn of an igtelligent grouping 
ef the genera. 

The second memoir on our list treats of the Pycnogonids 
fon a different standpoint, being a® contribution tọ otr 
knowledge of the embryology and phylogeny of the group, 
by T. H. Morgan, Fellow of Johns Hopkins University. 
After a short allusion to the wdtk of Dohrn and Hoek, 
who haye “ placed the morphology of the order’on a very ° 


firm basis,” he procet@s to treat of the early stages of the S 


embryology of the Pycnogonjds, stages which hawe been 
practically unexamined, and a knowledge of which ig? 
needed to enable the relationship ‘of the group ® be 
guessed at. and 
The material for this work was collected at Wood’s e 
Three genera, each with a single species, are to be 
found at this place—Pallene empusa, Phoxichildiun e 
yaxillare, and Tanystylum orbiculare; and during July, * 


August, and September, these were®foung. cdtrying ows + 


Thesalcoholic picro-sulphuric acid process was adopted 
for*hardening; the eggs being cut in *paraffing Thes 


e 6 D , 
e b 
® e. 


be 


~ 





NATURE, 


[Mar 21, 1801 





è 
eggs of Pallene were large, 0'25 mm., and well adapted 
for investigation. After a minute description of the 
early stages of develSpment, the author considers that 
from them there is little or no ground for a comparison 
between tge Pycnogowids and the Crustaeea, certainly 
not with any existing formg. The multipolar delamina- 
tion of the endoderm in the Pycnogonids has no fomo- 
logue amongst ghe Crustacea, nor is there any special 
© ‘Similarity in the formations of the organs. There seems 
to be no trace of gastrulation like that in the Crustacean 
in the ontogeny of the group. And if there be reason for 
rejecting a relationship between the Pantopod larva and 
the Nauplius, and with Dohrn he believes that there is, 
then there remains nothing in common to the ontogeny 
of the two groups. » 

Nor are there any special affinities between the insects 
and Pycnogoflids ; but betweem these latter and Peripatus 
a striking similarity is met with in the paired ventral 
organs, both in the structure and position of these, but 
for the present there®is no proof forthcoming as to 2 real 
homology of these bodies. The process of the formation 
of ghe endoderm, as described by Heider and by Wheeler 
in insects, shows a certain resemblance to multipolar 
delamination ; but if it be such, it is a more complicated 
form than is shown by the Pycnogonids, With these 
two exceptions there would seem to be nothing else in 
common in the ontogeny of the two groups. 

Lastly, as to a decision as to the relafionship with the 
Arachnids, or as to their being an independent phyfum. 
While Dohrn and Hoek ably maintain the latter, though 
not agreeing as to the why in all details, yet the study of 
the early stages of the embryology has brought to light 
certain facts which lead the author of this memoir to 
believe in a community of descent between the two. 
The reasons for this®belief are given in full detail, witi 
difficulty admitting of abbreviation. The Pycnogorfids 
form the endoderm by a grocess of multipolar delamina- 
tion, which is shown in its simplest form in Phoxichilidium 
and Tanystylum, and in a more modified gondition in 
Pallene, Inger other group of the Triploblastiea is a 

e “similar phenomenon found except in the Arachnids. In 
athe spiders the process ig not so well marked, but ir 
Balfour’s conĉeption of the formation of the yolk nuclei 
be? correct, then a direct comparison may be made 





between the two groups. The first trace of the embrye | 


to appear in Pallene is a round opaque area at the spot 
where the stomodzewm invaginates. In Schimkewitsch’¢ 
recent account %f the develgpment of the spiders, he 
shows that the primitive cumulus in them is the place 
where the stomodzum inyaginates ; and in calling atten- 
e tion to the fact that the stomodæum of spiders inf its 
e earliest development is a ériangguar invaginatidn, he 
actually compares it with the, triangular invagination of 
the cesophagus of the Pycnogonids. It is also exceed- 
inglye probable that the early formation of the body 
*, «avity surrounded by mesoblast in the legs of spiders 
has an exact parallel in,Pallene,and Phoxighilidium. 
In both Arachnids and Pycnogonids there are well- 
So marked diverticula from the mid gut into’ the legs, In 
» both Arachnids and Pycnogonids the first pair of append- 
ages are chelatt, ang in both this firspair is innervated 
“from the brain$ hese facts alone, it will be remembeged, 
“were, cpnsidered by Balfour to indicate g relationship 
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between thegroups. Mr. Morgan was unable to find any 
post-oral ganglia for Pall€ne,elaut the first pajr of append- 
ages arises on the sides of the stomodzum and moves 
forward later. In this respect, it compares clostly wit 
the spiders, and the early innervation of this pair from 
the brain itself may be regarded as a more abbreviated 
condition than what was seen (by Balfour) in thé spiders. 
Metchnikoff® figures for Chelifer show the first er of 
appendages to arise above and on each side of the, pro- 
boscis-like*upper lip, and if future investigation verifies 
Metchnikoff’s suggestion that this proboscis is homo- 
logousg entirely or ir? part, tothe proboscis of the Pygno- 
gonids, as his figure seems to indicate, then doeg the 
whole development of the CRelifer show remaykably close 
resemblances to that of the Pycnogonids. The fourth 
pair of ambulatory legs—ethe seventh pair of appendages 
—has been a stumbling-block in the way of an Arachnid 
relationship, and the attempts to solve the difficulty have 
been many. Here, again, Balfour’s suggestion that this 
last segment and its appendages may represent the first 
abdominal segment of the Arachnids is of value, as 
wê know that the embryos of spiders have rudimentary 
Sppendages on the abdomen. In a second part of this 
memoir the metamorphosis of Tanystylum is described, 


‘and in a third part we have a very complete study of the 


structure and deyelopment of theeeyes of Pycnogonids 
and a comparison with the Arachnid simple eyes, a com- 
parison that seems to verify the relationship Minted out 
in the first part of the memoir. 


A TEXT-BOOK OF CHEMISTRY BASED ON 
THE PERIODIC SYSTEM. 


A System of Inorganic Chemistry. By William Ramsay, 
Ph.D., F.R.S. Pp. 790. (London: J. anď A. Churchill, 
1891.) d 
URING the twenty-five years or so which have 
elapsed since the recognition of the periodic law 
of the chemical elements as a valid relationship, the 
pronounced influence which it’ has exercised both on the 
aspect, and aims of chemical science cannot We ques- 
tioned. Whether in the prediction of undigcovered ele- 
ments, or 98 an indicator of “needful research, especially 
in the department of atomic weight estimations, i® has 
met with signal success. In connécting the physical 
properties of the elements themselves and of their com- 
pounds with atomic weight, it has opened up new fields 
of invefigation, and thrown fresh interest into gid ones. 
Properties so widely different as those measured by re- 
fraction equivalent and breaking stsess find an explana- 
tion, nowadays, in the magnitudes of the atomic weights.® 
As a means of clagsification, t6o, the success of the 
periodic arrai#gement has not been less strfking. Indeed, 
to itsepower as an instrupent of c&ssification it owes its 
eneral acceptance in the first instance. When the deas 
of Avogadro had becomg recognised, and by their means 
the didesystem of “equivalents ”*had been replaced by 
the true atomic wetghts, then the Periodic arrangement 
resulted ifa grouping of the elements so much in har- 
mony with existing notions of their relationships, that 
the far-refching powér of the generalization could no 
longer be resisted. , 7 $ 
e 
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The distingĝishing feature ofehe book beirt us con- 
sists in the fse of the periodic arrangement as a means 
ef classifying the subject-matter of inorganic chemistry. 
Here, the time-honoured methods of putting the facts 
and theorigs of chemistry before the student dre set aside, 
and as jhe method adopted is novel to English text- 
books, it may be advisable to consider its chgracteristics. 
After @ short histdrical intréduction, the author pro- 
ceed$ to describe the occurrence, preparation, and 
properties of the elements in the order in which they 
are found in the periodic table. Figst, Group I. » hydro- 
genand the alkali metals ; then Group II. , metals “of the 

; alkalfne earths, and so forthe The descriptions refer, es 
far as Possible, to the elements of the same group taken 
collectively. 

The compounds of elements’ of the different groups 
with the halogens form the next part, and in the intro- 
dùctory portion the student meets for the first time with 
matter which it is customary to discuss at an earlier 
stage im the text-books ; such matter as the distinction 
between element and compound, the use of chemigal 
symbols, the gaseous laws, &c. The fourth part deals 
with the oxides, sulphides, selenides, and tellurides, 
and under these headings are to be found hydroxides, 
hydrosulphides, &c., classed as compounds of the oxides 
with water, hydroges sulphide, &c. ° Here, also, are 
treated thg salts of the oxyacids, clagsed as double 
oxidés, ang compounds as POCI, treated as double 
compo@nds with the halogens. 

Part v. givés an account of the borides, carbides, and 
silicides ; such of the hydrocarbons as are considered, 
and the organo-metallic compounds occur in this part. 
Compounds with the elements of the nitrogen group, in- 
cluding the cyanides, form Partvi. Alloys and amalgams 
are discussed in Part vii. The first chapter of the next 
part gives a short account of spectrfim analysiwand the 
rare earths. The second ch@pter is chiefly concerned 
with the criteria for fixing atomic and molecular weights, 
the Raoult methods finding a plate, and the last chapter 
is devoted to the periodic law. The closing part of the 
book takes up, mainly with regard to the chemical prin- 
ciples involved, the Manufacturing processes fsually 
treated in thé text-books. e 

Itgvill be seen, as the author states in his preface, that 
the method adopted does away with the distinction 
between metals ahd non-metals ; no special stress is laid 
on the properties of acids as contrasted with bases ; equal 
prominence is given to rare and more common substances; i 
and the*commercial importance of a substance or process 
is not considered an argument for its special considera- 
etion. 

Such a work as this may be looked at from two points of 
view. Regaféed as a sfstematic arrangement of the 
facts of inorganic chemistry, from which any desigd in- 
formation may be speedily taken after‘one has become 
familiarized with the method of tlassification adopted, 
its success is undoubted. The book is quite in ouch 
with recent investigations, ndthingeof importance seems 
to be omitted fron? the descriptive portion, gnd, what 
is a recommendation to a large class of readers, the size 
of the book is nat excessive. Whateverbe the results 4f the 
System.adopted, economy of space is assuredly achieved. 
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To the teacher or to the advanced student who wishes 
to use the book as a work of reference, or desires to 
systematize his knowledge, it will be eminently useful. 

If, on the other hand, the systgm be regarded from 
the point of View of a basis for teaching, its construc- 
tion ffom its very novelty mist be open to discussion. 
A method of, teaching chemistry often employed may 
be said to consist in giving the learner in as easy a manner« 
as possible the leading facts of chemical science with 
regard, in the first instance, more to the correct apprecia- 
tion of the meaning of the facts themelves, than of the 
exact arrangement or classification of the same. To 
this end the student is led from the study of the chemical 
properfies of commonly occurring *bodies to the descrip- 
tion ®f the elements contained in them, explanations of 
chemical terms being given, as they crop or in short 
reviews at intervals not far apart. When the properties 
of the elements are being explained, their reactions with 
othereelements have to be noticed, and hence it appears 
natural to describe the important compounds of an 
element after its own properties have been discussed. 
The periodic system does not seem to provide the means 
for such a course of teaching, and this appears to us 
to be the main reason for its non-adoption in the text- 
books. 

Indeed, the new method has little in common with 
that indicated above. TRe entire series of the elements 
aparj from their compounds are described, and chemical 
and physical terms are freely used without any attempt 
being made to define them till all the elements have been 
treated? In fact, a few terms, as critical point and heat 
of formation, are used, but as far as we can see, not 
defined in the book. Again, compounds containing a 
common constituent are classed togeehet, but compounds 
of what may be taken as a parent element are scattered 
throughout the various groups. Surely, in connection 
with this point, reasons similar to those which lead to 
the grouping of compounds containing the same element, 
on the, new system, would hold for the gld method of 
considering compounds. The position of tfe iron groupe 


of elements after the aluminium group and of the copper ® 
group—the last one describe@—may be taken as an indi- ® 


cation that even in the author’s opinion the ptriodic law 
does not in all cases ifidic#e most elearly the relation- 
Ships of theelements. Such considerations as these must 
weigh with a teacher before he can adopt the system ; 3 
furing four years experience, however, the author Has 
had no reason to doubt its Success. 

The book is clearly printed, and the illustrations, though 
not, very numerous, are for the most part new. 
frequest use of vapour jackets in the apparatus repre- 
sented is suggestive of the author’s more recent contribu- 
tions to scientific literatur@.e The useful systen®adopted 
by Ostwald in his “ Lehrbuch,” of*indicating the state 
of aggregation of a substance oY the type, has been 
employed. 

Setting aside the Points which may be urged against 
the work as @ basis for teaching, the periodic law, as 


The š 


s 


> 


expounded by Prof. Ramsay, does more than apyeother « e 


system of classifigation to put the matter of in@rgantc” 


chemistry on a footing resembling “that *yhich holds fo» >. 


org&nic chemist 
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OUR BOOK SHELF. 


Eighteen Years of University Extension. By R? D. 
Roberts, M.A., D.Sc. (Lond.). (Cambridge : University 
Press, 1891.) Š 


s 

THE University Extension movement takes so prominent 
a place among the educational influences of the age that 
a good account of the system has for some time been 
needed. This isesupplied by Mr. Roberts, Who, first as 
fecturer, then since 1881 as assistant and organizing 
secretary to the Cambridge Syndicate, and since 1886 as 
secretary to the London Society, has had the best possible 
opportunities of stuflying the new method, and of forming 
a judgment as to its fitness for the uses to which it is 
applied. He begins with an account of the origin and 
growth of the movemené, then describes the charaeter@of 
the audiences, the regeption of the idea by artisans, and 
the signs of earnestness displayed by various classes of 
students. My. Roberts also djscusses the conditions of 
success, has a chapter on the consolidation ef the work, 
and presents a summary of results. No essential fact 
has been omitted, and the general impression which, will 
be left on the mind of most readers probably is that 
those connected with the movement have done much to 
fogger and to satisfy the desire of a very large number of 
persons for intellectual. training. There are certain 
rules—some of them rather difficult—with which the 
system must be brought into accord if it is to be capable 
of further development ; and these are stated with much 
force and precision in the present useful little volume. 


Evening Work for Amateur Photographers. By T. C. 
Hepworth, F.C.S. (London: Hazell, Watson, and 
Viney, Ltd., 1890.) bg 


In this book theauthor has written, in an interesting manner, 
a series of chapters relating to many points in photography 
that are generally found most useful to amateurs. The 
following are the subjects of some of the chapters: 
lantern entertainments, lantern-slides on gelatine, pl&tes, 
clouds in lantern pictures, frame-making, enlarging, pho, 
tography bf magnesium light. There are also two, or 
three chapters on electric light, light by incandescence, 
and methods of making heap batteries. 

The subjects are treated in a manner that makes the 
book well worth reading, and its value is igcreased by 
numerous illugtrations obtained from photographs and 
drawings by*the author. è 
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è LETTERS TO THE EDITOR. 


[The Editor does no® hold himSelf +¥sponsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 

o manuscripts intended for this or any other part of NATURYe 
No notice is taken of anonymous communications. | = 


The University of London Question. 
THE Convocation of the University of London has, by a large 


* majority, thrown out the scheme for the reconstitution ofthe 


Eyan those who Mad little 
love for it must feel some sympathy at the frustration of Jabours 
which w@e as patient as they vaef undoubtedly disinterested. 

° For the moment theewhole question remains in abeyance. I 
am disposed to think that it may be useful to discuss, in the 
jiterval which must elapseybefore any further step is taken, some 
of the fundamental questions which seem to me to underlie the 


@ solution of the problem, and have never, as it seems to me, 


been properly considered. é 
e On such a subject one might easily write a great deal, For 


"© the sake gf brevity I shall therefore attempt to sum up what I 


. 


° lave tæsay undey separate heads. 
nn 
« © 


e 
: © The Examination System. 

One factor in tht present situation is undoubtedly the grBying 
dlissatésffction of {many distinguished teachers with the examina- 
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tion system’ as applied to Wniversity educatio®. And as, the 
University of London at present*foes nothing bue examine, it 
is obvious that the question Hes at the root of any judgment that 
may be pronounced on its present work and constitution. Those 
who wish to know all thatecan be said against the present use of 
examinations łn University work cannot do better than study 

a paper by Prof. Lankester, which he has repritfted in his 

“ Advancement of Science” (pp. 175-192). He has Stated his 
case with all the force and lucidity of which he is a happy 

master. He sees ‘‘the most Shjurious refult of the system ” in 

“the degradation of the teacher.” The “intrusive board of 
examiners ” draws ‘‘ away from him the attention and the respect 

of his pupils,” or urges ‘‘him to put aside his own thought and 

experience, and to teacl®the conventional and commonplace.” 

I am'Tree to admit that there is a certain element of trutl» in 
what Prof. Lankester says. Buy having had, like him, a good 
deal of experience both of examining and of being gxaméned, I 
am disposed to think the picture somewhat over-coloured. No 
doubt the University of London in the past has exalted ex- 
amination into a sort of idol. But as regards the superior 
degrees in science and medicine, at any rate, examination is 
now ‘practically dispensed with, and the test of competence is 
the performance of some kind of original investigation. 

For the inferior degrees, as far as I am aware, the examina- 
tion system in more or less prescribed subjects obtainsgevery- 
where in the three kingdoms, For my part, I think the system 
may be defended, and upon the same lines as those on which 
Prof. Lankester defends ‘‘leaving examinations ” at: schools. 
For he says, and I think rightly, that such an examination 
“ may be regarded as a means of criticizing and testing the 
performance not merely of the schoolboys but of the school- 
masters,” Now in University education, as carried on in this 
country, I can only $ee a prolongation Bg school education, with 
methods and a moral discipline modified to suit thg more ad- 
vanced age of thé pupils. And the inferior degree (I arg not 
speaking, of course, of professional subjects) is, M my view, 
nothing more than the corresponding ‘‘ leaving examillation.” 
It is a test of whether teaching has been faithfully done and 
learning diligently pursued. = 

I am quite ready to admit that impending examinations are 
more or less irksome both to teachers and taught; but I am not 
convinced that that discipline is in itself an evil. It is not un- 
desirable that some restraint should be put on the possible 
vagaries of the one and the very probable desult@riness qf the 
other. It is necessary in entering upon the study of a subject 
to go ove? its*fundamdhtal groundwork in a methodical manner. 
Jo many teachers and to mahy pupils this is not a little dull. 
It is easy and it is pleasant to dwell at some length on attractive 
parts of a subject and to skim superficially over others, There 
are probably few persons who, looking back upon their own 
student days, will not admit the truth of this. The fact is that 
to get any mastery of a subject one must learn its gymmar ; 
and the majority of young people require some ‘degree of com- 
pulsion to make them do it. It may be irksome ag the time, but 
the advantage is life-long. I;Rnow, speaking from my own 
experience, that the compulsion of schedules which is so aglious 
to Prof, Lankester has made me devote my energies to the 
mastery of the rudiments at any rate of oy subjects which I 
should certainly have carefully avoided if I had not been com- 
pelled to do otherwise. And I do not believe that, if students 
are car@fully and soundly taught, they suffer any real in- 
justice at the hands of competent examiners. But theneI agree 
with Prof. Lankester that the examiners must know their busi- 
ness, and must not be either ill-informed@r pedantic. No one, 
I think, can urge that the kind of men that the University ofe 
London enlists in its sgrvice as’ exayniners are open to the 
charge of being either. o e* 

If these view are correct, and I believe in the main they are, 
then iff evil consists not in the examimation system as the in- 
centive to the ofderly' performance of a curriculum, but in 
another and perfectly distinct evil pn which Prof. LanPester 
very sagaciously puts his &nger—th@ mischievous importance 
whick the outside world attaches to a@ademic achievement. ‘‘ A 
man refersethroughowtehis lfe to the fact. that he obtained a 
‘ first-class, as a sort of perpetual testimdhial.” Of course, in so 
far as this is truejt is very absurd. A course of University 
study is a means, not an end ; it is a sort of apprenticeship to a 
subject. The student Itarns its techniqhe,*its language, and 
sopething of its literature. If he has done this earnestly and 
well, his University wil? applgufl him, will call him in academic 
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gpod Voy.” But when the congratulation of his 
friends has subsided, the real queStion arises, what will he do 
with the toof he has learnt lo use? Here, I think, University 
«work enters upon a new phase, and one, it seems to me, too Mttle 
regarded—-I mean post-graduate study. To control this in any 
‘measure by “means of examination seems to me in the highest 
degree abgurd. And I must contend that by uofsking original 
investigation, at any rate for its doctorate'of science, the qualifica- 
tion for that degree, the University of London has taken a step 
in advance of many of the older Universities towards destroying 
the id@a that the pafsing of ex&minations is the final end of 
Unitersity study. 

© A Teaching University. 


I have always found it not a little difgcult to understand what 
these people exactly mean who so strenuously demand aéeaching 
Uniyersity for*London. What Prof. Lankester means, there 
can, ag is usually the case, be ifo sort of doubt about; and ehis 
I shall dischss presently, But, as far as I can make out, all other 
persons seem to think that London University students Jabour 
under some special disadvantag® which undergraduates at 
‘Oxford and Cambridge do not experience. Perhaps, then, it 
may surprise many to be told that there is no essential difference 
in the two cases. Examining in the two older Universities is in 
the hands of the University, and is just as much distinct from the 
teachjpg in their case as in that of London. I can speak with 
some positiveness upon this point, for having been for four years 
an examiner for the Natural Science Tripos at Cambridgg, 2 
University with which I have no connection, I found the func- 
tions I was called upon to perform exactly the same as those I 
have also fulfilled at Burlington Gardens. In fact, I can see no 
essential difference between the position of an undergraduate of 
New College, Oxford, examined for his degree by the local 
University and an und€rgraduate of University College, London, 
examined by the University of the capital. If Oxford and 
Cambridg@ are teaching Universities in any jntelligible sense of 
the phrhsgs then I contend that the University of London is 
equall¥ so. 

Prof. Lankester adopts the view of -Fichte, who says ‘‘ that 
a University is not asplace where instruction is given, but an in- 
stitution for the training of experts in the art of making know- 
ledge, and that this end is attained by the association of the 
pupil with his professor in the inquiries which the latter initiates 
and pursyes.” Most excellent, and I can imagine nothing more 
delightful than for some wealthy man to give, say, half a million 
of money to found such a University in some quiet country town 
in England, where professor and pupile might lgbow together, 
undisturbed by the life and movement of a big city, or the worry 
of the examination-room, for the advancement of knowledge 
But if such ‘‘a seat of learning,” in the true sense of the words, 
could be brought into existence, it ould probably be found in 
practice that the students would be men who had already 
graduajed, ze in my view acquired that knowledge of the 
elements of a subject whigh is essential to the proper perform- 
ance of any work in it. A Professor of Biology, for txample, 
would not care to have to teaeh a pupil at the commencement of 
a Oo how to interpret what he saw through t®e microscope, 
or how to cut a section. And if we firmly grasp the idea of the 
non-finality of the graduation course, we get an intelligible dis- 
tribution of labotf amongst the staffs of the older Universities : 
the college lecturers will prepare men for their degrees; the 
profesSors will guide their maturer studies afterwards. 

Whye I cannot help thinking that those who a@vocate the 
creation of a so-called teaching University in London, have got 
hold of an idea which they have only imperfectly assimilated, 
it,is still worth while to examine some of the ways in which 
it might be realized. 

With an gidequate® endowment a new so-called teaching 
University m@ht no doubt be established in Ipndon. It would 
have a staff of profgssors who, wa may assume, yould be 
adequately paid. The posts wo@ld jn that case be fo doubt 
fild with men of distinction and gminencg, Would they be 
able to spend their time $full of egthusiam but free from carg, in 
leading students in the paths of research after Prof. Lagkester’s 
ideal? Nota bit of it. Suchean institution would “not be ve: 
different from a Scoéch Univeysity, where one of the most dis- 
tinguished scholars of his age is said to have f@und his time 
largely taken up with teaching schoolbofs of larger growth thee 
mysteries of Gseek irregular verbse In proporigon as ¢he new 
institution hecame,a sucess the drudgery would increase and 
the advantage dimirfish. The biggere a professor’s class the less 
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personal contact he can have with his pupils, till at last he has 
to rely for any influence at all on the stimulus of lecture-room 
oratosy. As Mrs. Garrett-Andersop has, it seems to me, 
correctly pointed out in the zes, there is very little really to be 
said in favour of anything like a great central teaching institution 
for such a city,as London. ° 5 

The other alternative is to combine University and King’s 
Colleges into a teaching Univers#y. But can this be regarded 
as in any way a statesman-like proposal? Why should two 
out of many institutions be picked out for University honours? 
And can anyone really suppose that such a settlement woule@ 
have any finality about it? Why, for example, should Bedford 
College be left out, developing, as it apparently is, in usefulness 
and activity every day? “Then how can the Royal College of 
Science at South Kensington be ignor€d? It is already in 
popular esteem ranked as a University, and bids fair to become 
in time in actual fact the great science University of the 
co@ntry. Why, too, ignore the City and Guilds Institute? It is 
difficult, then, to believe that a teaching University founded on 
Uni®ersity and King’s Colleges can be regarded as in any waya 
final solution of the problem... Ifit is sought rN direction it 
must be based on a wider federation of instituti@®ns of academic 
rank, But in this case all the teachers will have something to 
say as to the conditions of common examination. Yet, accord- 
ing # Prof. Lankester, the essence of a ue teaching University 
idea is the ‘‘absence of examiners—the professor himself is 
examiner and teacher in one.” Schedules will nevertheless 
reproduce themselves, and the influence of colleagues wil} be 
quite as much an obstacle to the independence of the individual 
professor as the oppression of boards of examiners. 

Furthermore, it is quite a mistake to suppose that unless the 
existing University is abolished, it will be possible for a younger 
one to escape its influence. Notwithstanding the establishment 
of the Victoria University, it is still found necessary, and at the 
request of Oweng Collegep to hold the examinations of the 
University of London in Manchester. Consequently, the pro- 
fesstrs of Owens College have to adapt their teaching to a 
double curriculum. If the proposed University of Westminster 
were founded, it cannot be doubted that the same thing would 
happer. The professors would still have to bow their necks to 
the yoke of the Burlington Gardens schedules. 
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" Expansion of Existing University. 


° 
* It may be taken as quite certain that the existing University 
ofe London is too well rooted in the esteem of the community to 
be got rid of. Nor, with its own consent, will it readily submit 
to be mutilated or dismembered. ® And its pride and comfidence 
in itself admits of easy justification, With all its demerits it 
can hardly ge denied that it has accomplished a great work in 
raising the standard, throughout the country,gof academic edu- 
cation. This need not be wondered at, seeing tMat it bas always 
succeeded in enlisting in its service the most accomplished and ø 
distinguished men in every bragch of education. If examination, 
is to be conducted at all, I can hardly imagine tonditions more 
favourable to its conduct than the University of L@ndon afferds. 
Instead of trying to diminish and curtgil the usefulness of an 
institution which has such strong claims on public gratitude, I 
prefer to make the suggestion—and it is odd that it should have 
any novelty about it—that the future ngeds of University educa- 
tim in London should be provided for by gn expansion of the 
existing University. This@has always been the ambition of 
Convocation, and many, I know, share my own opinion that, 
if the Senate would have given greater heed to the representa- 
tiens which the former body has from time to time made to it 
the pyesent crisis in the history of the University*would never 
have arisen. e ° 
I will briefly indicate th 
which this might be gradually 


* 
by no means drastic §banges by 
yPprovided for. 
r] . 
Organization of the Faculties, Euy 


a 
I am myself personally impressed with the conviction tha? 
the firs? step that should be taken in the interests of th® 
higher educgtion in London, and of those paris of the 
country which look to London for academic guidance, is he 
organization of the faculties. Everyone is agreed, evhatevc@ ° 
view they take on the examination questiop, that the teachirfg 
bodies should be brought into as intinfate a gelaffon as pogsible - 
wth the central University. At present there is no recognized 
ghannel of communication between them, and it has been long © 
kd 
° ° . 
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felt that this is a great evil. Examination is an art, and it is a 
“progressive art. To minimize its possible harmfulness it should 
keep touch with the teaching. And it must be admitteg that 
the system which now oBtains at the University of London does 
not make this always easy. The Senate is hard to move and 
slow to act. This would not be so if those who had the right 
to move it@possessed thé momentum which wotld be derived 
from a more obvious authoritys In fact this tendency to igaction 
arises from a natural timidity. The Senate is too argely 
composed of persons who have no direct tough with actual 
Education. bd 

The momentum to which I have referred above would come 
with all needful force from the faculties if they were organized 
in a comprehensive way to include every competent authority in 
academic education #1 London. I will not stop to discuss the 
precise machinery by which this should be brought about. It 
seems to me that it would be probably sufficient if the Senate 
were to have power to admit to the faculties the teachers ofeall 
institutions of academic rank which supplied it with candidates. 
To these should be adtled the past and present examin@rs, a 
certain number of non-graduates conspicuous for their distinction 
in the subject with which the faculty was ocgupied, and a 
proper proportion of members of Convocation. 

Such a body would occupy itself with any and every subject 
relating to academic education. Its resolutions would embody 
the deliberate convictién of instructed and competent persons, 
and would afford the Senate a solid basis for administrative 
procedure, I need hardly say that the faculties—if they took, 
as Pdoubt not they would do, a just view of their functions— 
would look to the advance of academic interests as a whole ; they 
would not seek the sole advantage of the central University, 
but would watch and work for the interests of the collegiate 
institutions they represented—whether in London or the 


provinces—as well. 
Boards of Stydies. 


Delegations from the faculties should be intrusted with, the 
duty of watching the examination work and advising the Senate 
thereupon. This they would ‘do in two ways: (1) they would 
consider from time to time all alterations necessary in the sche- 
dules so as to keep the examinations as closely as posstble in 

„touch with the best teaching ; (2) they would review the con- 
duct of the examinations, though without in any way interfeyng 
with the examiners. It would be their duty to consiger the 


papers set, and criti€izeethem if necessary, and they would con- e 


sider and rep8rt on any apparent variation in the standardeas 
evidenced by any sudden change in the percentage of passes and 


rejections. e 
i Reform of the Senate. 


` I think it is generally admitted that the time hascome when 
some change inthe constitution of the Senate is advisable. At 
present iteis an assembly of najables appointed for life. Many 


eof them never attend, and some, appointed apparently on purely 


political grounds—and these areanot always the least competent 
—never perhaps’ have attended. On the whole, the Senate, 
though indivi@ually eminent, is, it must be confessed, ill-informed 
on educational mattere As I lve @lready hinted, it is apt in 
consequence to be somewhat timid and irresolute when it ought 
to act with decision ; it is equally apt, I am afraid, to act with 
precipitancy when it ultignately realizes the necessity of moving 
at afl, o é 
The Senate must, however, refflain the supreme governing 
body with whom the final decision must always remain in 
matters of importance. Thisebeing so, it seems not too much 
ask that it should be an efficiently constituted body, and that 
the members Should attend to their duties, e Tenure of offæe for 
*life it would seem desirable to abblish, ind prolonged absence 
from ine a say for a year, shanld zso facto vacate a seat. 
Ag for the Crown nomingges, who are in great part statesmen of 
high rank, it would be on obvious grounds unwise to dispense 
with thé, if they took, as many of them do, sufficient interest 
dn¢he work to attend with s@me regularity. Where the Senate 
eeds strengthening is in experts in acadeic educationg and it 
dpears to me that the faculties, if constituted as above, might 
be intrusted with the duty of selecting these m@nbers of the 
e gefiate from their own ranks. On the whole, it might be convenient 
te constfiuf the Senate something on the lines of the Heb- 
_ doggadal Coungil at Oxforg : a third to beappotited by the Crown, 
a th&d to be apyinted by the faculties, and a third by 
. s 
è o 
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at Higher Teaching. > é 


There is still, however, one disestion in which the University 
of London might even more closely associate itself with actual 
teaching, and so far become in actual fact a teaching University.® 
This was pointed out in 1872 by the late Registrar, Dr. 
Carpenter, in, his evidence before the Royal Commission on 
Scientific Instructién. He said (Minutes of Eviden@, 10,928), 
‘I think it very important that the State should provide for the 
carrying on of those higher researches, and that higher teaching, 
which are not provided for in any shape at present.” eAgain 
(10,926), ‘‘I think that a body like the University of London 
might very advantageously be empowered to take up such higher 
and more special teaching. At present the University of 
London has nothing togio with teaching. The principle of the 
Univeraity is to recognize existing institutions. I do not think 
that it would be at all the function of the Univefsity to inteyfere 
oreompete in any way with the €nstitutions which it, recqgnizes. 
But I should myself be very glad to see the University 
empowered to carry out courses of instruction of a higher and 
more special kind than ar@ given in any of the institutions 
affiliated to it.” The scope of this higher teaching was brought 
out gaore clearly in a subsequent part of Dr, Carpenter’s 
evidence in answer to a question of Prof. Henry Smith’s 
(10,953). He asked, ‘The Senate might at some future 
time endeavour, might they not, to have such lectures gigen in 
connection with the University of London as are now given in 
the Collège de France ?>—~Yes, more of that character,” 

Aich lectures would serve for the post-graduate study, pro- 
Vision for which seems to me the great defect in University 
education as it exists in London. And the professorships them- 
selves would be positions which could be filled by eminent 
scientific men whom it is difficult as things are to retain in the 
capital. To take biological subjects af an example, the con- 
tinual draining away of men like Michael Foster, Burdon 
Sanderson, and Lankester seems to me a real Joss t® the igtel- 
lectual life of London. a’ 

It is just possible that it may be objected that the prop%sal to 
have a superior professoriate attached to the Umiversity is in 
some degree a slight on the Colleges and tlwir teachers, And it 
may be urged that, if there were any demand for post-graduate 
teaching, the Colleges are quite competent to provide it. It 
may be so; but in practice I do not believe it feasible. The 
working day is inelastic, and from what I myself knpw of the 
labour involved in what may be called systematis graduation 
courses, I do not believe thag the same man can superadd the 
higher wogk ag well. @esides, to be of any value, it must not 
be formal and perfunctory ; the essence of the higher teaching 
igthat it should reflect the research to which the occupant of 
each chair should be able to devote the whole of his time. 

I do not think that sucl® professorships will be founded as 
long as the University is under the control of the State. For 
this and other reasons I should gladly see the University cease 
to be a quasi-Government institution, and Jaunch out on its own 
resource’, It seems almost incredible, but it is a, fact, that at 
the present time not the slightest alteration can be made in a 
schedule witout the approval of the Home Office, or ghe 
slightest alteration in the amount of prizes without that of the 
Treasury. There is no inducement now to the public to pro- 
vide endowments, because, as the University nfarly pays its way, 
any public benefaction would only tend to create a surplus, which 
would have to be paid over to the Exchequer. But I canthardly 
doubt that€f the University were cut adrift from the §tate it 
would receive endowments which would enable it from time to 
time to found useful and important chairs., These would form 

ot an unwelcome addition to the too few prizes accessible go 
Bose who devote themselves to learning for its own sake. 

I had it in my mind to sfy a few words about the very com- 
plicated but ingppendent problem? which medi@al University 
education in London presgnts, But this paper has already run 
to an infolerable length, ad #he subject is perhaps of limited 
interest to the readers of NATURE. But I may say tha? I 
belfeve that the organization of a strofig medical faculty would 
bring ahout the solution of all existing difficulties. 

S e W. T. DHISELTON DYER. 
* Royal Gardtns, Kew, May 18, e 
° 
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A NogeE in the last issye of NATURE (p. 39) soens to assume that 
the present University of London is der but an Imperial 
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Exanjning Board that has got wrongly named, and Stands fn the 
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way of Londo: possessing the egucational advfntages of a 
` German University town. ee 

I venture to offer some facts and considerations which may 
thodify this view, and perhaps aid in forming a juster conception 
of the real nature of the University qugstion than is commonly 
entertained. . 

Much mre important matters are involve in the question 
than the®maintenance or extension of existing institutions, 
though these are quite legitimate subjects of discyssion and de- 
fence ; and in the colu@®ns of NaTwreE it is only upon the broad 
grouml of the advancement of science and learning that the 
question can ke dealt with. ® 

The epithet ‘‘ Imperial” is intended to imply some unfitness 
on the part of the present University for ether than ‘‘ Imperial” 
funations, whatever these may be. But the University bes not, 
and mever has had, the least claim to any such title. It has 
never as anytime held colonial examinations of its own motigh. 
It has never at any time held any colonial examinations what- 
ever in the faculty of science, or in the faculty of medicine, or 
for honours in any faculty, or for*any of the higher degrees. 
What examinations it holds in any colony are held only at the 
request of the Governor of the colony, transmitted througte the 
Colonial Office, and are practically confined to matriculation and 
the intermediate examination in arts. Occasionally, but very 
rarelyean examination in laws or for the Bachelor of Arts is 
held in some colony, In 1890, 16 candidates matriculated in the 
colonies, and 5 passed the intermediate examination in ts 
out of a total of some 5000 candidates. Not a single degree ex- 
amination was held in any colony. In fact, these colonel 
examinations, which, few as they are, yearly diminish in number, 
never formed part of the University scheme. They were 
instituted about 1864 at the request of the colony of 
Mauritius, but were extended and have been maintained 
chiefly to, facilitate the award of the scholarships at the 
dispgsal , oP the Gilchrist Trustees. Not only is the Uni- 
versity of @ondon not an Imperial University, but it is even 
less B&tish in character than probably either of the older 
Universities. ° Very few of its candidates come from Scotland, 
fewer still from Irelafd, and my strong impression is that the 
great majority come from midland and southern England. I 
should not be surprised even to find that a considerable majority 
are now drawn from an area having London for its centre with a 
radius of not more than roo miles. The probable establishment, 
at go veryeremote period, of provincial Universities will 
practically give a still more exclusiye sense to the name Uni- 
sity of London. e ee 

It may next be asked what pretisely is meant by a “teaching 
University in and for London,” the creation of which is cork 
stantly put forward as the principal educational need of the 
metropolis. Is the proposed Univefsity to be ‘‘for’? London 
in some sense in which the University of Oxford is not ‘ for” 
Oxfordgor that of Edinburgh not “for ” Edinburgh? I know 
of no University, British er German, which is “for” the par- 
ticular town @ district in which it has its local habitation. Or 
is the proposed University toe ‘‘ for” London in some sense 
in which the existing University is not ‘‘ for” London as well as 
the rest of the countyy? The words seem mere surplusage, unless 
intended to impoge local limitations which no University has 
ever yet imposed upon itself. 

Thegxpression “teaching University,” too, stands in need of 
exacter definition. The University of Edinburgh is a teaching 
University, so is that of Dublin, so are the German URiversities, 
Oxford and Cambridge are only in part teaching Universities ; 
the greater part of thg teaching is done by the Colleges. The 
Vitoria University is not, in fact, a teaching University at all ẹ 
the teaching is the work of its Colleges, and the proposed 

‘teaching University in agd for ondon” would, as far as 
actual teaching is concerned, resemble the Vistoria University 
rather than a Scotch ag German Univgrsity. At this point the 
cruz of the whole question revellls Jself.¢ The really distin- 
guishing feature of the new Universify as cogtrasted with the 
University of London wduld be the examination of collegiate 
candidates (and those only) by their teachers in alleged con- 
formity with the, principle that examination should follow, 
teaching, But it may be admitted that teaching” ought to be 
adapted to examination, or examination to teachin, without ad- 
mitting any advantage in the system of’ teachers settling the 
examination of their own students, cellegtate or net. Te com- 
bined geachey-examiner system is not wholly trusted by its sup- 
porters. At the older Universjties the examiners are By ,no 
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means usually the teachers of the candidates; at the Victoria - 
University one of the examiners is always an ‘external ” one. 
I am mot quite sure how the matter stands at the Scotch anl 
Trish Universities. To assert that such partial or semi-partial 
modes of testing knowledge are superior to disinterested anl 
independent mathods is merely to makean assumptiog, announce 
an opinion, What comparison of the working of both systems 
proves®any superiority on the part of the first-mentioned of 
them? Do the pass degrees of Scotch or Irish Universities, or 
even of Oxfor? or Cambridge, stand highgs than those of 
London ? 

Further, is it not mislealing to characterize the University of 
London asa mere Examining Board? Of the three functions 
of such a teaching Universfly as that of Eginburgh, it performs 
two. It directs teaching by syllabuses and regulations (pre- 
pared with extreme care, and not without ample reference to 
thebest authorities on all matters of special knowledge}, and it 
tests tefching by absolutely impartial @nd disinterested examina- 
tionsbut it does not—without space, fends, and appliances it 
could not—pretend to teach. Nothing, however, in its nature 
or essence forbids its development, alone or inqmion or cun- 
junction with ®ther institutions, into what woul be an ideal 
University of the non-residential order, neither coercive nor 
exclusive—one that should offer proper University instruction 
to all’comers, and, at the same time, confer degrees upon open 
examinations independently (save for obvious reasons in relation 
to medical degrees) of place or mode of instruction. 

The part the existing University of London has played in éhe 
advancement of learning may be indicated by the fact menr- 
tioned by the Vice-Chancellor in his Presentation speech, that 
during the last thirty years—that is, since its examinations were 
thrown open—the number of degrees conferred by the Univer- 
sity has increased tenfold. This, however, is only one of the 
ways in which its influence is shown; the great advance in 
scientific educatiom the last ty years have witnessed is almost 
whojly due to the stimulus and example of the University of 
London. But the subject is too large a one to be dealt with on 
the present occasion, and indeed, from its nature, scarcely lends 
itself to treatment capable of doing full justice to the University. 

The work of a University should not be confined to the edu- 
cation of graduates. Its crowning function is the exposition 
and, illustration of the higher learning along the whole line of 
advanc@ Such is the task so admirably accomplished by the 
eSorbonne and the Collège de France, and téthe world of scierce 
ang learning in London the University of London*is peculiarly 
well adapted, by its independence and impartiality, to render 
similar services. Some years ago qm attempt was mace to work 
out a scheme having this end in view, but, in deference Yo rea- 
sons that no longer exist, it was found necessary to abandon its 
further prosecution. Its resumption has now become, or may 
shortly*become, simply a question of means, afdethe time is at 
hand when a strong effort ought #o be made to afford? scholars 
Paris. 


brethren have so long enjoyed i e 
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Richmond, May 19. F. VICTOR Dicarns. 
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Co-adaptation. 
WRITTEN letters remain, It is for anyone who may read 
“hig correspondence through at one tim® to judge on which gide 
lie the “ valid” distinctions, gnd on which she “invali®” con- 
fusions—not to mention comparisons in respect of ‘‘ verbiage” or 
mere personalities, But I am obliged to write once n ore to 
ingjst, for the fourth time, that mf agreement with Prof. Mel- 
dda does zo¢ extend to the ‘‘ conclusion as to the gon existences 
of co-adaptation,” but gnly tg stating that co adaptation must 
be proved not to exist, if “Mr. Spencer's argument” is to be ` 
logically met. And if, as Pæf. Meldola now says@ any such 
statement is to be found in his ‘‘ review of Mr, Pascne’s boole” 
(which, I repeat, merely reproduces “f Mr. Wallace's arggment ” 
as to the accumulation of adaptatigus, without remarking that 
this has no relevancy to the argument from co-ada; tatio, *it® 
must be®in that “lamguage of thiir own” which the neos 
Darwinians figd ‘‘to be intelligible a.nong themselves.” 

Christ Church, Oxford, May 15. GEORGE J. ROMANES, 


need eo? 
e . 


° A priori Reasoning. , 


: e.s 
@ SEEM to have failed to make my contention clear to View 


and men of science in London some of the advantages their ® 


. 


Gockerell, and will try once more. What J maintain is this: % 
e 
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that it is unscientific—unphilosophical—to state an hypothesis 
or formulate a theory, and much more so to make a categorical 
statement, when no antecedent facts are given nor any subsequent 
verification attempted. Thus, Mr, Cockerell asks the question, 
“ Why is it that plants growing on exposed sea-shores have a 
tendency tq lie upon the ground or otherwisg ¿o evade the 
violence of the winds” (my italics)? Now, what evidence has he 
to bring forward that the purse of lying down is to evade the 
violence of the winds? So far, it is nothing more than his 
private opinion—ag a priori assumption. It is trae that he adds 
@ reason, but it is also drawn from his own consciousness, and 
not from nature: ‘f When a plant is growing among others, it 
has to compete with them in raising itself into conspicuous- 
ness.” But do not dwarf plants evertompete? My experience 
of the South Downs, where plants are for the most part con- 
siderably dwarfed, is that the struggle between them is a 
severe one. Yet their flowers and foliage are fully exposed 
to sunlight and insects, asevell as to severe gales of wing: Wir. 
„Cockerell also appears fp forget that what is true for one plant 
is true for another, and each must try to overtop all the others, 

I would vengure to warn our younger naturalists most ear- 
nestly against Ghis facilis descensus of a priori reasoning with- 
out facts or verification. It has been the bane of metaphysics ; 
and when a scientific man like Dr. Weismann puts forth, in 
the name of science, most deplorable illustrations of it im his 
late attempt to apply his theory to plants, it is time that some 
one should venture to protest. 

Tg reply to his request, I would refer Mr. Cockerell to M. 
Verlot’s pamphlet “Sur Ja Production et la Fixation des 
Variétés,” in which he describes his method of creating and 
fixing dwarf plants by sowing seed late inthe season. Also to 
M. Roujou’s experiments in selecting the smallest seeds of 
plants (Fourn. d Hist. Nat. de Bordeaux et du Sud-Ouest, 
1884). Mr. McNab also raised dwarf rhododendrons by using 
pollen from the smallest stamens. @Want ofgspace forbids me 
adding more on the subject. GEORGE HENSLOW. 


The Natural Selection of Indian Corn, 


In a former letter I had occasion to mention that Zaw mais 
varies in its period of maturing, and that at certain altitudes 
and latitudes, only some of the varieties (z.¢. the early maturing) 
are able to mature at all, the rest being absolutely eliminated? by 
natural selection inea gingle generation. 
received, throwgh the kindness of Mr. James Fletcher, the new 
(1891) Report on Experimental Farms for 1890, published by the 
Canadian Government, in which are numerous statistics of 
experimental planting in different parts of the Dominion. On 
p. 296, Mr. T. A. Sharpe gives an account of the result of plant- 
ing twenty-nine different varieties of Indian corn®at Agassiz, 
British Columhja$ which perhaps deserves notice, as illustrating 
the abové-mentioned facts in @ particularly clear way. Of the 

@ varieties planted (all exposed to the same kind of environment), 
dhe majority did not form any@ars at all. Some formed very 
small ears, and others reached various stages of maturity, but 
only a very few actually matured. 

For example, I will quote som® of tem :— 


No. 1. Moore’s Early Concord, corn matured, one of the 
best. 
93: Early Adams? corn matured to glazing stage. e 
6. Mitchells Extra Early White Flint, produced some 
matured ears. 
. 11, Marblehead Sugar, matured corn, ears very small. 
. 12, Narraganset, sweef, corn did not fill to tips of cob, 
. 14. Ghester Co. Mammoth, no corn formed, 
. 21. Golden Dent, no ears formede © 
T. D. A. CocKERELL. 
3 Fairfa® Road, Bedford Park,*Chiswick, W., May 10. 


e 
-. a The Sogring of Birds. 
IT seems a great pity that the simpler form of this qyestion— 
#yherein birds soaring steadily rise, in a gentle breeze, over a 
large plain—is needlessly complicated by the flig% of sea-birds 
ver waves. 
e We sħabi get the solution best by taking the former and less 
complicated case, wherejn the pelicans, adgutants, cyrus, vul- 
* tree, &c., slowly Sise, by soaring alone, to gréat heights, under 
æ sconditions where ‘uperushes of air are quite out of the question? 
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A few days ago I, 
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Upper sêm is a dead level, some 60 miles wide by 200 
long, and over this area, wheraig these birds rige by sofring 
alone, the air-drift is almost invariably from north-north-east, 
or else south-west, and at about 5 to 10 miles an hour. They de 
not seem to rise in a dead calm, nor yet in stormy weather, and 
I take it the desideraturh is a slow air-drift, or gentle steady 
breeze. ° e 

That there are no -up-rushes of air, I have fairly goo@ proof in 
the small tufts of cotton, from the Bombyx malabaricum, which 
cross the field Sf my telescopg when examining the Noga Hills 
at 10 to 20 or 30 miles; these are always beautifully horiapntal 
at elevationsefrom 2c0 to 2000 feet, coming from the plains and 
hills north-east of us. 

So that out here therg is no complication of the case by ver- 
tical mgvements of the air, as at sea. The question is not how 
large birds sustain themselves (without flapping? their wings) in 
a wind, when there are rising anf falling and strata of ‘‘ djfferent 
velocities” ; but how large birds like the cyrus, adjutant, peli- 
can, and vulture can rise from 300 to 3000 feet, in a steady 
breeze, without flapping theis wings. 

It is not mere flotation ; they have to raise 20 or 30 pounds 
some,2000 feet, in addition to what the albatross does. 

Surely this is the major question, at once simpler to see, and 
more difficult to answer. 

In NATURE (vol, xxiii. p. 10) I drew attention to this, and 
sent a small diagram, to show how I thought it was done. I 
have frequently observed the phenomena since, and see no 
reason to modify my views. 
® Firstly, these large birds do not soar in a dead calm, ora 
storm, or during high winds, They prefer a steady breeze. 

Secondly, they rise from the ground, by flapping the wings, 
and continue this till they are 100 or 200 feet up, and then 
begin to soar, in rightor left hand spirals, foo or 200 yards across, 
At each lap they rise 10 or 20 feet, and make as many yards 
leeway, drifting slowly wizh the wind, and continue us to rise 
until out of sight above. a.’ 

With a good telescope a bird can be easily followed®after a 
little practice, and the only motion which can besseen is slight 
and occasional movement of the tail, in steering. 

The Jegs (of the waders) are extended at full length behind, 
the neck thrown on the back, and beak projecting over the 


e 
breast . e The tips of the primary wing- 
° 
° 
e 
feathers are always well 
e 


separated in different planes, 


eZ 


s 
„ZÆ and strongly curved up, thus, 


— . 
e 


evidently undgr great strain. © 

The lifting power is evidently applied to them mainly,end 
the plane of the outspread wings is not hprizontal, but forms 
part of an obtuse, inverted cone, as though @ little centrifugal 
force was implicated. 

The speed of the bird is always greater than the breege, and 
the resistagce is unequal on opposite sides of the loop of the 
spiral ; least when it travels with the breeze, and greatest when 
on the opposite half, meeting it. 

It seems to me the solution is that, whew going with the wind, 
éhe bird gathers momentum by going down a slight incline, and 
when it turns and meets pe breeze, thjs extra momentum is 
used in lifting the bird and carrying it over a tey course. 
Thus it starts the next lap at a szghzly higher level, but some 20 
yards tgdeeward. Variaifon of the speedef the wind at different 
levels is here quite ‘out cf the question ; the bird, too, keepg to 
its,steady spiral, and as st¥adily ascends at each lap. 

feel sure that Prof. TaitSir W. Thomson, and Lord Ray- 
leigh wall find the case I state a more profitable one to study 
sthan the errațje flight orefwating’of sea-bird’, The telescope I use 
to watch and follow these birds when sdaring is a 3'5” O.G. 
with long tyipod legs, and on a mattrass below I find 
a bird in the field, if at 10co feet up. 
thése birds go gp thereto sleep or doze. 

= & E. PEAL. 


power 50, i 
no difficulty in keeping 
My own ideas that a 
Sibsagar, Asam, March 30. 
Ls ° .° 
t. é 
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ON SOME POINTS IN [i EARLY HISTORY 
° OF ASTRONOMY. 


k 5 IL. 
WE now come to the important point for opr present 
inquisy—the direction ın which the femple is built, 
or, technioully, its orientation. Confining ourselves for the 
moment to Karnak, is there any meaning in tke direction 
of that lige, some sooeyards long, which is obviously the 
main feature of the building, and to which all parts are 
accessories? e 
How can we instrumentally determine this? 


I have 


the necessary apparatus here, and th® question may be 
answéred in a few minutes ; we have simply to determine 
either the azimuth or the amplitude (and as we havey 
seen oné of*these gives the other) of the point of the 
horizon towards which this long line is directed. 

The azimuth compass is an ¢nstrument familiar to 
most of you. 


It consists of a magnetic needle fastened 





° 
Fic. r1.-Azimuth compass. sv, direction pointer ; M, sun shade (for 
observations of surf}; 1, reading prism ; AB, graduated card with attached 
compass-needle. 


to a card carrying a circle divided into 360°, which can 
be conveniently read by a prism when the instrument is 
turned toward any definite direction marked by a vertical 
wire. e ° 

A theodolite armed with a deltcately hung magnetic 
needle which can be rotated og a vertical afis ®ill do 
equally well; it has first of all to be levelled; there is a 
little telescope with which we can see along the line. 





@ Fic. 12.—Cortpass theodolite and tripod. 


e s 

When, we wish, for instance, to Sad tlie amplitude of 
a temple, the theodolite js set up of its tripod in such a. 
position that we can lodk along ¢he temple wall or line 
of columns, &c., by me&ns ofthe telescope. We fhen 
get a magnetic readijg of the direct&h, after having un- 
clamped the compass; the cdmpass showing #he angle 
made between the line and the magnetic*north (or south), 

as in the azimuthecompass. 7 œ P ° 
Having made such an %bservation as that I have de- 
Continuedifroy pair ? 
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scribed, the next thing we have to do is to determine 
astronomically the real north, which is the only thing 
of valué. There are two ways of getting this astronomical 
bearing or azimuth. 

It is sad to think how much time þas been lost in the 
investigation of a great many of these questions, for the 
reason ghat the observations wefe made only with refer- 
ence to the magnetic north, which is vastly different at 
different placesgand is always varying; few indeed have 
tried to get at the astronomical conditions of the problem. 
Had this been done either by the French or Prussian 
Commissions to which Į have referred, it is perfectly 
certain that years ago the solstitial orientation of Karnak 
and other temples which I shall have to demonstrate to 
you would have been long known to all scholars. 

If ¢he,magnetic variation has been determined for the 
region we may use a map. Such a map as that shown in 
Fig. 1gives us the lines along which in the British Isles 
the compass variation west of porth reaches cegain values. 
From sucha map for Egypt we learn that in 1798 a magnet 
swung along a line extending from a little to the west 
of Cairo to the second cataract would have had a variation 
of 12° to the west; in 1844 of 8° to thé west ; and at the 
present time the variation is such that observations made 
along the same part of the Nile valley will have a varia- 
tion closely approximating 5° to the west. By means of 
such a map it is quite possible to get approximately the 
astronomical bearings of all temples which were observed 
by the French in 1798 or by the Germans in 1844, or 
which can be observed in the present day. 

If we are not fortunate enough to possess such a map,. 
the theodolite willgnable u$ to observe the direction in 
which the sun culminates at noon. This gives us the 
south “point astronomically. From observations of the 
pole star at night, the astronomical north can be deter- 
mined. From either of these observations the magnetic 
variatiorf is obtained without any difficulty. 

This being premised about the method, we next come 
to the results. The amplitude of the point to which the 
axis of tlfe great temple at Karnak ppinés is 26° N. of 
W., which we learn from the table already given is pre- 
cisel¥ the amplitude of the place of sunset at the summer 
solstice. The amplitude of the point to which the axis 
of the small temple pointsis 26° S. of E., exactly “the 
position of sunrise at the winter solstice. 

Tere is more evidence of this kind. Abydos, 
“one of the oldest temples in Egypt, ba@ilt, agcord- 
ing to tradition, by the Servants of Hor, is now, 
itis true, a heap of reins, the brick walls best 
showing its direction; but it is *possible to 
gather the orientation of it by thes® guiding 
lines. It is 27° N. o#W.—as ia should be, being 
in a higher latitude than Karnak—and evidently 
was oriented to the solstice. 

At Abydos, then, as at Kamak, we get exactly, 
within a degree, the amplitude shown in the 
tables for the sun in the Nile valley at sunset at 
the summer solstice. So that the Egyptians 
who were employed in®building those temples 

qmust have known exactly what they were going 
to do, and what they did was to build a temple 
such that the sup at setting should, gat the 
summer solstice, potr its light along the axis, 
of the temple. If Maspéro and the great 

authorities in Egyptian archeology are right—namely, 


that the Abydos temple was foufided before 4000 B.C.* ® 


oe 


—and if eve can depend upon the French figures, we ™% 


are driven to the conclusion that we have in this temple 
% building which was orientated to the solstitial sunset. 
place in the valley of the Nile. 
gther solar temples besides those we have, named, but if 

is best to fully study Karnak; inst€ad o$ being a meme $ 
heap the orientation of which is obtainabfe only by the 

genéral lie of ghe remains, this temple ie still ia guch , 


om 


The Nile valley Wolds ©' 
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preservation that the Germans, in the year 1844, could 
give us an infinite number of details about it, andelocate 
the position of the innumerable courts. Its orientation 
to the solstice we can claim as an early astronomical 
observation. So it is quite fair to say that, many thousand 
years ago at all events,gthe Egyptians were perfectly 
familiar with the solstices, and therefore more %r less 
fully with the yearly path of the sun. Š 

e But so far ve have only dealt with solstices. Did 
the Egyptians know anything, about the equinoxes? 
Certainly. Nothing is more remarkable than to go from 
the description and the plans ofesuch temples as we have 
seen at Abydos and Karnak to regions where, apparently, 
the thought is totally and completely different, such as 
we find on the Pyramid Plains at Ghizeh ; the orienta- 
tion lines of the Getman surveyors show, befon® all 
question, that these structures are just as true go the 


sun-rising at the equinoxes as the temples at Abydos and’ 


Karnak wee to the sun-risine and setting at the solstices, 

















° 
seeing the rising of the sun on the dapof an eqyinox, 
possibly at the time which Wé now call Easter. 

*All the doors being opened, the sunlight would peng- 
trate over the high altar, where the sacrifices were offered, 
into the very Holy of Holies, which we may remember was 
only entered by the High Priest once a year. e 

Have we any other evidence except thes evidence 
afforded bygemples? Yes. It has been stated that we have 
no temple evidence from China, bus there is a gpod deal 
of written evidence, and there is no doubt that ineChina 
the solstifes and the equinoxes were perfectly well known 
1100 years B.C, Was it difficult to obtain this knowledge? 
Did it indicate thatethe people were great astronomers? 
Nothing of the kind; nothing is so easy gs to deternfine a 
wlstice or an equinox. e ° 

We know from the Egyptian tombs that their 8tock-in- 
trade, so far as building went, was very considerable ; 
they had squares, they fad plumb-lines, they had scales, 
and all that sort of thing just as we have. Suppose an 

e Egyptian wished to determine the time of an 
equinox. He would first of all make a platform 
quite flat ; he could do that by means of the square 
or plumb line; then he would get a ruer with 
pretty sharp edges (and such rulers are found in 
their tombs), and in the morning of any day he 
would direct this ruler to the position of the sun 
when it is rising and he would draw a line; he 
would do the same thing in the evening when the 
sun set; he would bisect the angle made by these two 
lines, ang it would give him naturally the north 
and south points, and a right angle to those would 
give him the east and west. So thatrom obser- 
vation of the sun on any two days iwtħe year he 
would practically be in a position to d&termine 
the position at which the sun would ‘rise and set at 
the equinox. e 

There is another way of doing it. Take a 
vertical rod. Suppose that the sun is rising, let 
the rod throw a shadow ; mark the position of the 
shadow; at sunset we again noje °where the 
shadow falls. If the sun rises exactly in tlte east 
@nd sets exactly in the west, those two shadows 
will be continuows and we shall have made an 
observation at the absolute equinox. But suppose 
the sun not at the equinox, a line joining the ends 
of the shadows*equally long before and after noon 
will be an east and west line. 

It is true that there may be a slight enor unless 
we are very careful about the time of the year at 
which we make the observationsbecause when 
the sun is exactly east or west at the time of rising 











or setting it is moving most rapidly. S@-it is 
better to make the above ob%ervations of the sun 





œ Fic. 13.~~-Map of British Isles showing the magnetic variatiqn.* 
e 


and the Sphinx was merely a mysterious nondescript sort 

of thing which was therewatching for the rising of the sun 

e at an eqyinox, as the Colossi of the plain at Thebesevere 
watching for the rising of the Suna the winter selstice. ® 

The observations which have been made in Babylonia 

are vewy discordant among *themselves, and at present 

e it is impossible toesay, from the monuments in any of 
„thi region along the Euphrates valley, whether the 

* e «temples indicate thatgthe solstices were familiar to the 
Babylonians ; but no doubt some of the temples were as 
perfectly squared to the equinox as*some walls at Memphis 

or the Pyramids at Ghizeh ; and certamly there is ne 

» e@ “doubt that as early as Solomon’s time the temple at 
. Jerugafem was orientated to the east with care. We fing 
e‘there thawthe Hireaæion of the axis 8f the temple shows 
* the existence of a cult connected with the possibiljty of 


a T For,Figs. 11-13 I am indebted to the kindness of Mr. Stanley,eGreat 
è Tunftile, Lincoin’s Inn Fields. oe 
b NO. IL25, VOL. 44] A 
é e 
° ° 





nearer the solstices than the tquinoxes, because 
the sun changes its declination most quickly at the 
equinoxes. ? 

Such a rod as this, which I may state is sometimes 
called a gomon, may be used with another object in 
view: we may observe the length af the shadow cast by 
the sun when it is lowest at the winter solstice, and when 
it is highest; at these two positiens of the sun obviously 
the lengths of the shadows theown will begitfferent. When 
the sun is nearest gverhead in the summer the shadow 
wille‘be least, when fthæ sun is nfost removed from the 
vertical the shadowWill be longest. ° 
* The day on which the shortest shadow is thrown at 
noan will define the summer solstice ; when the shadow is 
longest we shall haye theswinter solstice. 

This if fact was the method adepted by the Chinese 
to deterfhine thg solstices, and from it very early they 
found a value of the obliquity of the ¢cliptic. 

may %e said “that it is only g statenfent, and that the 
rgcord has been falsified; some years ago anyone who 
ewas driven by, facts” to,aome to the conclusion that any 
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very considerable anti@uity was possible in thesqobserva- 
tions met with very great difficultye But the shortést and 


*ethe longest shaflows recorded t7oo years B.C.) do not really 


‘later years. 


yepresent the true lengths according to recent knowledge: 
If anyone had, forged these observations he would state 
such lengths as people would find t6-day or tg-morrow, 
but the Jengtles given were different from those which would 
be made to@lay. Laplace, who gave considerable attention 
to this matter, determined what the real obliqyity was at 
that timegand proved that the reeord does represent an 
actual @bservation and not one which had been made in 
° 

The solstices and the equinoxes were therefore in all 
probability thoroughly known to the Egyptians 4000 ygars 
B.C., perhaps eves 5000. We are then justified in con- 
sidering that the temples at Abydos and at Karnak are 
really solar tefnples. The Egyptians marked the solstices 
and the equinoxes not only by their temples but in their 
calendars, which these temples enabled them to construct. 
The Chinese had also this knowledge, but we have no 
information that they possessed it at so early a date. e 

In the next place, then, I propose to make a special study 
of the temples at Karnak, because they are those which 
are mostecapable of minute investigation. I do this in 
order to see whether any other indications can be obtained 
of any higher knowledge possessed by the Egyptians of 
those early times. 

I must again point out that we deal with the solstices 
in the case of the temples at Abydos and Karnak, and 
with the equinoxes in the case of the pyramids, some 
mounds in Babylonia,*and the Temple at Jerusalem. 
Since the labours of the French and Prussian Govern- 
ments aho Nave given such full records of Karnak, a 
memoir op te temples has been published by Mariette, 
which gives us not only plans, but precious information 
relating to the Speriodg at which, and the kings by whom, 
the various parts of the temples were constructed or 
modified. 

We may begin by the general plan of Thebes. We 
find there a perfect nest of temples. No doubt those 
which are still traceable form only a very small portion 
of thost which once existed, but however that may be, I 
have now only to call attention to ome or two among 
them. In the general plan we®see indications that on 
both sides of the Nile there were temples pointing to 
those special amplitudes which I have before referred to. 
What we have first to do is to refer to the solstitial 
temples, those which point to 26° N. or S. of E. or W., 
in which @ve have undoubtedly indications of the early 
attempts to observe, or to® worship, the sun at sun-rising 
and at sun-sefting, at the cgitical times—the solstitial 
times of the year. e 

Thé* first point that I wish to make is that these 
temples—whatever views may be entertained with regard 
to their worship cr the ceremonial in them—were un- 
doubtedly constructed among other reasons for the 
purpose of obtaining an exact observation of the pgecise 
time of she solstice. The priests having this ‘power 
at their disposal, would not be likely to neglect it, for 
they ruled by knowledge. The temples were, ther, 
a8trofiomical observatories, and the first observatories 
that we know of in the world. 

If we consiter them as* horizontal telescopes used 
for the purpose I have guggested, wept once understand 
the long axis, and the series of gfadually narrowing 
diaphfagms, for, the longer the beag of light used, the 
greater is the accuracy tledt can be obtained. 

It is worthy of note that the direction of the temple 
at Karnak is quite independett of éhe locality, it has 
nothing to do with thé presentation of the temple to the 
Nile or to any other particular part of the landscape, and 
that point, I think, is absolutely settled by the cgn- 
sideration that wê have tamples at the same amlitude in 
different ‘localities ube and down the Nile Valley, where, 
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although they are parallel to each other, their presenta- 
tion to the river in the different localities is very various. 

Whatethen was the real use of these pylons and these 
diaphragms? It was to keep all stray light out of the 
carefully roofed and darkened sanctuary; but why was 
the sanctuary tabe kept in darknesse e 

Independently of ceremonial rgasons—there is a good 
deal to b said under that head—it is ‘quite clear that the 
darker the sanctuary the more obvious will be the patch 
.of light on the end wall, and the more easily can its posi- 
tion be located. It was important to do this on the two 
or three days near the solstice in order to get an idea of 
the exact time at whichethe solstice took place. We 
find that a narrow beam of sunlight @oming through 
a narrow entrance some 500 yards away from the door of 
the Holy of Holies would, provided the temple were 
prope#ly ®rientated to the solstice, and provided the sol- 
stice ocgurred at the absolute moment ¢f sunrise or sunset 
according to which the temple was being utilized, prac- 
tically flash into the sanctuery and remair®&there for 
about a couple*of minutes, and then pass away. The 
flash would be a crescendo and diminuendo, but the 
whole thing would not last above two minutes or there- 
abouts, and might be considerably redfuced by arrange- 
ments of curtains. Supposing the solstice did not occur 
at the precise moment of sunrise or sunset, and provided, 
he Egyptians by any means. whatever were able to divide 
the days and the nights into more or less equal intervals 
of time, two or three observations of the sun-rising at the 
solstice on three different mornings, or of the sunset at 
the solstice on three different evenings, would enable a 
careful observer to say whether the solstice had occurred 
at the exact momei® of sunrise or at some interval between 
two sua@cessive sunrises, and if the latter, what that interval 
was. 

I now come to my next point, which is that here we 
have the grue origin of our present means of measuring 
time—that our year as we know it was first determined in 
these Egyptian temples and by the Egyptians. We have 
seen tat jt did not require any great amount of astro- 
nowgical knowledge to determine either the moment of 
the sq|stice or the moment of the equinox. I think you 
will agree with me that the most natural thing to begin 
with was the observation of the eolstice, for the reason 
“that at the solstice you can watch the sun day after day 
getting more gnd more north or more and more south 
until it cqmes to a standstill. But for the opservation of 
the equinox, of course, the sun is moving m®8st rapidly 
either north or south, and therefore it would be more 
difficult to determine in those days the exact moment, so 
that I have little doubt that what they attempted in the 
first instance was to mark the absolute moment of thé 
solstice. If that be so, and $f Maspéro is right that 
Abydos was built before Menes, then we know definitely 
that the Egyptians could and did observe the solstices, 
anf kaew what they were doing, 7000 Years ago. Pa 

Before I say anything mere about thè use of these 
temples in determining the year, it is worth while to note 
how very different the treatment, of this subject was in 
Egype to what it was in Chaldza and Babylonia and 
@mong the Jews. We do of course in the Egyptian 
inscriptions read of the®moof, but in Chaldza it would 
seem that the moon was theechief thing worshippegl, and 
it was thus naturally the chief means ased for measuring 
time, and, as far of course as months were concerned, this 
was quite right. In Chaldæa, whgre they were not de- 
pendent upon the rising of the Nile, and where much 
desert travel had to be findertaken at night, the moon and 
the month weredhe points considered, and the sun was 
hardly regarded at all from that point of view. 
teresting point connected with this is that, amoag*any , 
of these ancient peoples, the celestialgbodies which*gave, 


them,the longest period of time by which they reckone@ $ 


were, practically looked upon in the same ĉategory. 
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Thus, for instance, in Egypt the sun being used, the unit 
of time was a year; but in Chaldzea the unit of time was 
a month, for the reason that the standard of timé was the 
moon. So that when people began speaking about periods 
of time it was quite easy for one nation to conceive that 
a period of time wa$ a year when really*it was a month, 
and vice versd. It hasbeen suggested that the years of 
Methuselah and other persons who are stated to have 
lived a considerable number of yearsewere not solar 
years but lundt years—that is, properly, lunar months. This 
is reasonable, since if we dividesthe numbers by 12 we find 
that they come out very much the same length as lives 
are in the presegt day. s 

The Egyptians, taking the sun as their measurer of 
time, began very early with a year of 360 days. For 
some reason or other they divided these 360 dayg into 
months, probably with some lunar connection, so that 
they had 12 montls of 30 days. Now, we know that that 
is not the true Jength of the year, and it is clear that any 
nation wich uses such & year as that will find its 
festivals going through the year. Further, such a year 
as that is absolutely useless for the agriculturist or the 
gardener, because, after a time the same months to say 
nothing of the same day of the month, will not mean 
reaping-time, will not mean sowing-time, or anything 
else. So that this 360-day year did not last very long ; 
so long as it lasted, however, they knew that they got the 
seasons back to months of the same name in a period 
of 70 years. 

This method led to complications, which possibly may 
have had something to do with the building of these 
temples. Egypt being exclisively the gift of the Nile, 
you can quite understand that their earliest calendar 
would be gonnected with the Nile, and so one ffnds it. 
We and other peoples occupying the zone in the north 
divide the year into four seasons ; the Egyptians divided 
it, and still divide it, into three : they have four months 
of the flood of the Nile, then they have four months after 
the Nile has retired, in which they do their sowing, and 
then they have other four months which theyecall their 
summer, jn which*they gather their harvest. . 

We began, then, with a year of 360 days, and, having 
360 days instead of 3654, we had a cycle of 70 years, and 
dusing that cycle each Way of the year meant something 
different with regard to the advance of the seasons, and 
with, regard to the work of the agriculwrist and the 
gardener {pewhat it had meant in the preceding year. 
But fhis state of things did not last long. The Ist of 
the first month fell at the summer solstice on June 20, 
and the reason that it féll then was, that the inundation 
of the Njlereached Memphis on that day. Whether with 
the help of the temples og no they soon got very much 
nearer, and changed the year of 360 for one of 365 dags, 
which is, roughly, within a quarter of a day of the truth. 
They had still theig 12 months of 30 days, and then they 
added an extya month of 5 days, With their pe?fectly 
orientated temples they mu® have soon found that their 
festival at the summer solstice—which festival is known 
all over the world to-day—did not fall precisely on the 
same day of the new year, because, if 365 days hd ex- 
actly measured the year, that flash of bright® sunlight 
would have fallen into the sanctuary just as it did 365 
days lwefore. But what thef must have found was, that 
after an interval of@four years it did not fall on the first 
day of the month, but on the day following it. They at 
once faced this, ande found out that 365 days did not 
exactly make a year, but that they had to,do with a 
quarter day in addition. What the Chinese did was this: 
every fourth year, instead of adding 5 d&ys to their 360, 
added 6 days, and in that way they practically 


e ,brougRt the calendar right. 


e 
e 


e 
e:. Theoryindjtated that retaining the 365-day year, the 
e fst of the grst month would come back to its g@xact 
; relationship to, the inundation of the Nile after a period 
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of 1469 fears, the 146ọ years of course depending upon 
the quarter being added (465 x 4 = 1460), pe 
e This was known in Egypt to the priests alone. They® 
would not allow the year of 365 days, called the vafue 
year, to be altered, and so strongly did they feel on this 
point thaeeveyy king had to swear when he was crowned 
that he would not alter the year. We can*sprmise why 
this was. It gave great power to the priests; they alone 
could tell @n what particular day of what particular month 
the Nile would rise in each year, because they afoge knew 
in what art of the cycle of 1460 years they were, and in 
order to get that knowledge they had sinfply to continue 
going every year ipto their Holy of Holies one day in the 
yeas as the priests did in Jerusalem, and watch the little 
patch of bright sunlight coming into the®’sanctuary, That 

would tell them exactly the relation of the jruesolar sol- 
stice to their year, which was supposed to begin at the 
solstice, and the exact date of the inundation of the Nile 
could be found by those who could determine ob- 
servationally the solstice, but by no others. 

*In reading books on Egypt we come across another 
cycle which is supposed to be a very mysterious one; 
in fact it is one which, I think, has not yet been suffi- 
ciently investigated, and it is very well worth tHe trouble 

eof anybody who will give the time. They begin with a 
year of twelve-months, each of which has thirty days, 
thus giving 360 days; this was found not to work. They 
then tried 365 days, but that also would not work, because 
then the first day of Thoth (their first month) would only 
indicate the inundation of the Nile one year out of 1460 ; 
and then the pfiests interpolated the other day and got 
the cycle right, but it was not yet quite mht. In the 
time of Hipparchus 365°25 did not really repregent the 
true length of the solar year; instead of 36529 we must 
write 365°242392—that is to say, the real length of the 
year was a little less than 3654 days. 

Now the length of the year being a little less, of course 
we should only get the absolute coincidence of the Ist 
of Thoth with the inundation of the Nile ina longer period 
than the 1460 years cycle; and, as a matter of fact, the 
1460 years had to be expanded into 1506 t@fit the months 
into the years with this slightly shortened length of the 
year ;®so we have a perigd which is called sothzc, of 1460 
years; and a period which is called phaenix, of 1506 

ears. 

J There is a great weelth of interest connected with the 
uses of the temples from the point of view of worship, but 
that does not concern us here, except that it is jntimately 
connected with the next part,of the subject, for I have 
nexf to point out that it necessitated in Egypt, Chaldwa, 
and elsewhere contemporaseous observations of the stars. 
I therefcre now pass from the sun to the stars. ww 
J. NORMAN LOCKYER. 


(To be continued.Y 
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e FORESTRY IN NORTH AMERICA. 


[5 continuation of the notes under the above heading 
which appeared in NATURE dast January, I wish to 
refer to a splendid paper! recently read by Sir Dietrich 
Brandis, F.R.S., to the Natural History Society of Bonn. 
It consists chiefly cf a compilation frgm Dr. Mayrs 
book, “ Di® Waldyngen von Nord America” (Munich, 
18968, and from wofks by Prof. Safgent Bernhard Fernow, 
the present Chief & Forestry at Washington, and» some 
other authors, as Well as frontghe Agricultural Reports 
of the United States. ° 7 
Dr. Mayr is the gqnof aBavarian State forest officer, and, 
after studying forestry and,botany a» Munich, he was, sent, 
at the e€pense of the Bavarian Government, to observe in 
their native forests, at different ages, certain important 
2 “Der Wald in den Vereinigten Staagen von Nord America,” von Dr. 
D. Brandis in Bonn, 1891. (Sonder Abdruck gus den Verhandlungen des 
_Maturhistorischen Vereins, 47 Jame.) 
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North Americaneforest trees, experimental plaftings of 

e which have fram time to times been made in Germany. 
After spending seven months on these researches, and ex-, 
tending higtour through Japan, Java, Ceylon, and Northern 
Hindustan, Dr Mayr returned to Germany in 1888, and 
was shortly afterwards appointed Professoy ofForestry 
and Fores, Botany at the College of Agriculture and 
Forestry at Tokio in Japan. The present writer had the 
great pleasure of accompanying him in Janua 1888 for 
about tpree weeks through some of the coniferous and 
oak forests of the North-Western Himalayas and the 
subtropical forests of the lower hills near Dehra. 

After leaving Germany a second time for Japan, Dr. 
Mayr ebad a further opportunity of visiting Nerth 
America, and thûs has twice traversed the length and 
breadth of the country between the Dominion of Canada 
and Mexico. 

Mayr treats of the demands of the most important 
North American trees as regards climate and soil, with a 
summary account of their anatomical structure and of the 
physical and technical qualities of the most importarft 
woods, and his book contains numerous illustrations. He 
also gives lists of destructive fungi and insects observed 
by him on the different species, 

Brandis has some criticisms to mete out for a few 
somewhat rash generalizations made by Mayr. These 
are that evergreen broad-leaved (not coniferous) forest 
requires a higher winter temperature than deciduous 
forest, and that deciduous forest vegetation is always 
absent in tropical countgies on account of the uniformity 
of the climate throughout the year. Brandis shows 
clearly, fromesa comparison with the deciduous forests of 
teak amti other species in India, Burma, atd Java, that 
this statement will not hold wherever there is a prolonged 
dry season, which renders the trees leafless for a certain 
period of the year. œ 

Another statement of Mayr’s controverted by Brandis 
is that conifers never grow in tropical countries except 
where the altitude renders the climate non-tropical, and 
that in North America they have longer needles, supply 
heavies timbe§ and contain the more resin, the nearer 
they grow to the tropics. The latter statements may be 
true for Pinus australis, the pitch ping of the*So&thern 
States of North America, but do not hold good in India, 
where the Pius longifolia of the Himalayas has the 
longest needles and probably yields as much resin as 
the tropical pine (P. Merkensii), which, hawever, has the 
heaviest yood of all the Indian pines, and grows in 
latitude 17° N., in Tenassgrim, at about 600 feet above 
sea-level, in angabsolutely tropical climate. bs 

Mayr’s statement that oranges will only grow to perfec- 
tion inwa hot dry climate is also not true for fndia, as 
oranges: of splendi@ flavour are grown in enormous 
quantities in the damp lower hills below Cherapunji, in 
Assam, where the rainy season lasts for eight months, as 
well as im the dry regions near Delhi, and the compara- 
tively dry country near Nagpur, in the Central Proginces 
of India. 

Apart from these criticisms and an interesting discus- 
sion gn the origin of prairies, we find in Brandis’s paper 


a most complete account of the distribution of North į 


American foregt trees. A 8 

_ Forest vegetafion is much richer in North America than 
in Europe, containing about 412, spicies, distributed as 
follows :-— j 


Atlantic region =... °% sx š 176 
Pacific region TT E ats ies s+ [O60 
Common to both, a. soe Ovi SO T ET «10 
Central region on and surrounging Rocky Moun-* 
tains oe aes aes oe See 9 46 
Tropical species near the coasts of Florida 74 
e . d B c 
= . s * 412 
as against 158 species in Eurépg * A 
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At least six North American species of forest trees, 
according to Brandis, are also indigenous in Europe, 
being— * 


e 
Cercis canadensis = Sthquastrum 
Diospyros virginiana = Lotus 
Celtes accidentalis = austmalis e 
Platanus occidentalis = orientalis 

® Ostrya virginica = carpinifolia 
Castanea americana = vulgaris. 


. 

All these species now grow naturally in Europe south 
of the Alps, and since many American forest genera 
existed in Europe in Tertiary times, whilst only five 
European forest genera YCeratonia, Lgburnum, Olea, 
Syringa, Laurus) are not found in America, it is possible 
that other species formerly common to both countries 
were @estyoyed in Europe north of the Alps by the Glacial 
epoch. 

Pik w@uld take too long to descrie each region in 
detail, and I must here merely glance at them in the 
briefest manner, © e 

A small outlier of the West Indian tropical flora 
extends into the south of Florida, and is followed by 
a broad zone of evergreen broad-leaveal forest, of which 
Magnolia grandiflora is the chief representative. We 
then get the pitch pine forests on the sandy formations of 
florida, Georgia, North and South Carolina, extendinge 
westwards to Alabama and Mississippi. The wood of 
the pitch pine (P. australis) is the best coniferous wood 
in the world, but the forests are being utterly ruined. They 
are tapped in the most wasteful manner for turpentine, 
8,000,000 dollars being the estimated local value of the 
annual return. Mgre wood is burned than is utilized. 
and, according to Mayr, already wide belts of white 
sterile “shifting sands border both sides of the railways 
of the Gulf States, showing what the poorer tracts of the 
country will come to, if the farmers do not give up their 
perniciou$ habit of burning thousands of square miles of 
forest every year. 

Anogher tree of the Southern Atlantic zone is the 
swamp cfpress (Taxodium distichum), growing on an- 
nu&lly inundated land, and presumably safe from fire, if 
not from ill-regulated and wasteful felling. 

The valuable pencil cedar (Funzperus virginiana) also 
eflourishes at its best in the Southern Atlantic region, but 
grows almost everywhere in the United States and British 
America, fror@ latitude 54° southwards. To the north 
and in th® prairies it has, however, only a stuhigd growth. 
Hardly any sound wood of this species is now procufable, 
as I learned last year from Messrs. Faber and Co. at 
Nuremberg. Next to this zone comes the description of 
the broad-leaved deciduous forest of the temperaée region, 
containing many oaks, walnuts, hickorigs, and the tulip 
trée (Liriodendron tulipifera). The heavy seeded trees 
are found chiefly in the south, and lighter seeded ones. 
asemaples, birches, and elms, more to ghe north. 

Thf&re is along account by Brandis of thaprairie regton’ 
and the region of thinly-stock@d forest bordering on it; and 
it appears that here, as cultivation extends, and the tires 
do not sweep over such vast extefits of land as they did 
formerly, woods of Mesquit bean (Prosopis juliflora,, 
and other trees are spreading by seed or coppice shoots, 
in Western Texas, and also in Wisconsin, Illinois, lowa, 
and other States. Much hał been done in the prairie 


region by plantations, and these Succeed admirably ° 


wherever the climate is sufficiently moist; but inthe 
central and western parts of Kaftsas all planting has 
hitherto fajled, owing tg the extremely dry climate. 

In the northern pine zone of the Atlantic forest region, 
Pinus Strobus,the Weymouth or white pine is the most 
important species, and formerly covered enormous tyacts 
from the Gulf of i 


only «considerable supply of white pine is in*Canada, and 


in tle lake districts of the States of Michigan, Wisgonsin, 
b . 


ee 


gt. Lawrence to North Georgia and. * 
beyond the sources of the Mississip§i. At pfesent, thg'e 
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and Minnesota. The timber operations in the white 
pine forests have only one object, which is to bring as 
much timber as possible out of the forest in theeshortest 
possible time, and to make money. Only the best trees 
are felled, and the rest burned. A forest after a timber 
gang has left it presents a remarkable appearance: 
between the standing lackened and partially charred 
stems of the broad-leaved and other trees which*have not 
been felled are the stumps of the felled pines, whilst the 
ground is cotered with wood, which would not have paid 
for its removal, and rots, or is burned bythe annual fires. 

In 1880, there were in the three lake districts 7000 
million cubic feet of standing white pine timber, whilst in 
the last ten yeafs 6205 millions of cubic feet have been 
felled and exported, 750 millions in 1389 alone. There 
is, therefore, little more left than can be exported in a 
single year, Many ef the large saw-mills have afready 
been obliged to stop work, or get timber from Ẹanada. 
Chicago, which owes its rapid rise to the timber trade, 
imports y@Mrly 166,000,000%ubic feet of white pine timber. 
This is about three-fourths of the whofe forest yield of 
Prussia, the produce of 6,750,o00acres or 10,547 square miles 
of forest. Besides the Weymouth pine, Pinus Bayghsiana, 
the grey pine, and Pinus resinosa, and various broad- 
leaved trees are found. The sub-Arctic region of Alaska 
end British North America is poor in species ; Picea alba 
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Although various suggestions h&d been made before, 
and synoptic charts fad, been previously constructed 
for large areas, this proposdi was a bold sep in advance,g' 
‘as the charts hitherto published—those of the English 
Meteorological Office excepted—were mostly synoptic . 
only, but not strictly synchronous, whereas the plan now 
proposed was*to treat the whole observationel area of the 
globe as a unit, and to represent the actualconditions 
existing athe same instant of physical time. 

The proposal was well received sand on Januaey 1, 1875, 
General Myer was able to publish his daily Interitational 
Bulletin? and to supplement this, on July «1, 1878, by the 
daily International Weather Map. These publications 
were continued ugil the end of March 1884, after which 
time the daily Bulletin was discontinued, but the’ chart , 

lewas issued on an enlarged scale, containing data referring 
to pressure and wind direction and force at all teporting 
stations in the northern hemisphere and over the northern 
portions of the Atlanti¢ and Pacific Oceans, and this has 
been published up to the end of December 1887. We 
have before referred to the ability with which this great 
undertaking has been carried out by the Signal Service. 
The necessity of obtaining strictly simultaneous observa- 
tions was generally acknowledged after the diseovery of 
Buys Ballot’s law of the relation between wind force and 
*barometric pressure, about the year 1857, and it is almost 


and vigra, the white and black spruce, being characteristic®| entirely due to the construction of synoptic charts over 


trees. 

Merely glancing at the North Mexican forest region, 
with forests of Prosopis juliflora, and grassy tracts con- 
taining gigantic cacti, and Yucca baccata, a palm lily, 
attaining 40 feet in height, we come to the Pacific forest 
region, where the Douglas fir, PseudSsuga Douglasit, is 


‘the most important tree, and yields, in suitable loaalities, 


perhaps the greatest quantity of timber per acre of any 
known species, 

We finally come to the red wood forests of the Pacific 
coast, where Seguota sempervirens prevails, its congener 
Seguota gigantea only occurring over a limited area, 
Unregulated fellings also prevail in the Douglas afid red 
wood forests, aidetheir supply cannot last much longer 

Beside the wholesale destruction of forests which goes 
on in America, and has already driven the United States to 
remove all duty from @anadian wood, the most appalling 
destruction is now being annually caused by the floods 
which pour down the slopes of the moungains, bringing 
down bouldegs, stones, and gravel on the cultivaged lands 
below. yr has seen gtanding trees covered with mud 
up to a height of 15 feet in some of the Southern and 
Central States, whilst huadreds of magnificent trees lay 
uprooted in the full vigour of their growth. This can 
tlearly be traced tothe degtrucyon of the hill forests. 

How long will ‘rulers of the United States shut their 
eyes to the appalling waste of the resources of their 
country which is still rampant! Brandis hopes that 
priyate capitalists*may invest their money in feretts, 
tempted by th® rapid rise inthe price of wood, and may 
manage them properly; but all European experience 
points to the necessity of State forests, and a trained 
State Forest Service to manage them, as the only effi- 
cacious remedy against the impoverjshment of the soil ang 
natural resources of America. W. R. FISHER. 

- o* 


DAILVINTERNATIONAL WEATHER CHARTS. 


the meeting of, the Meteorological Congress at 
Vienna in September 1873, General Myer, the 
Chief Signal Officer of the United States Army, sub- 
mitted the following proposal :— e f . 

“That it is desirable that, with a view to their ex- 





character as to be qritable for the preparation of synoptic 
harts be takeh and recorded daily and simultaneously at 


_ as many stations as practicable throughout the worl,” 
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large areas that so much progress has been made in 
weather prediction in the last quarter of a century. This 
progress would hardly have been possible while each 
country dealt exclusively with its own area, notwithstand- 
ing the great advance made over the old system of 
dealing withe means of observations by th® pubjication 
of telegraphic weather reports and weatherechgrts. But 
notwithstanding the progress already made, we are still 
unable to foresee what may occur fpr moré than a day or 
so in advance. Much more research is required, and the 
thousands of observations now taken on land and sea 
over the globe should be plotted at least once a day. We 
should therefore much regret the discontinuance of such 
work as that now before us, which deals wgtlf nearly half 
the globe. i : 

To gake one èr two of the facts shown by the 
charts themselves: the® very severe gale which visited 
these islands on December 8 and 9, 1886, in which about 
the lowest barometer reading on record was observed, will 
be remembered in connection with the capsizing of the 
Southport and St. Anne’s lifeboats near Formby, result- 
ing in the loss of twenty-seven lives out of twenty-nine 
whieh constituted the two crew$. In a paper upon this 
storm, read before the Royal Meteorolog&al Society on 
April 2091887, by Mr. C. Harding, it ‘is stated, after a 
careful examination of the materials then availabf, that 
“the Atlantic was in such a disturbed condition at this 
time that it is not possible to track the passage of the 
storm across the Atlantic with any certainty.” The daily 
International Charts, however, show the position of the 
storm day by day, and also that it did actuallyecross the 
Atlantic from shore to shore, and was central over the 
Gulf of St. Lawrence on December 3. 

Another instance of remarkable weather, it wA! Be 
remembered, occurrg] in June ™887—the Jubilee year ; 
the weather was remarkably try and fineeħh this country, 
there being an extr@rdinary drought of about thirty days. 
The charts for that Jpertod show that similar anticyclonic 
conditions algo embYced a very large part of the e&&stern 
“portion of the Atlantic,and exfended abnormally over a 
portion of Europe ; while the travelling disturbances are 
plainly shown to leeconfified to the-American side of the 
ocean. . . 

It is ofly Government organizations that can undertake 
the,laborious work of producing such charts; but when 
they are fublished, the matter should fot be left there: 


the meteorologist should make use of the matetials pro- 
e. + 
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vided fox, him, and @ndeavour to solve the problem$ which 
ainderlie weatherechanges and $e general movements of 
the atmosphere. 
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JOSEPH LEIDY, M.D. ° 


e 
HIS well-known American naturalist was born on 
Septgmber 9, 182g. He vegy early in lif? showed 
a fondnegs for collecting and observing insects, one of his 
first contributions being a paper on the mechanisnewhich 
closes the membranous wings of the genus Locusta, pub- 
lished in 1845 in the Proceedings of éhe Academy of 
Naturab Sciences of Philadelphia. Having taken His 
“degree ire medicine, he devoted himself more and more 
to the stutly of natural history, and few men of any 
nation have left behind them a longer list of work done 
than this distinguished man, whose edeath we announced 
in a recent number. Leidy was gifted with great powers 
of observation, he possessed a correct eye and steady, 
hand for the delineation of whatever objects he was ob- 
serving, he was endowed with a faculty for work; and 
as he hadgalso an excellent memory, one reflects upon 
his half-century of work with less of surprise than admira- 
tion. To give an account of his writings would be to 
write a volume, to give but their titles would be to fill 
many of our columns, so that it must suffice to call to 
mind rather the subjects about which he wrote than the 
writings. Commencing with a study of entomology, and 
working more at the anatomy than at the general mor- 
phology of insects, he quickly passed on to the study of 
the entophys#e worms, his “Flora and Fauna within 
Living Animals,” published as one of the Smithsonian 
Contributi®ns in 1852, having made its mark at the time. 
Then he took up the fresh-water Polyzoa, his labours on 
which will be underst§od only when a monograph on 
this group as inhabiting America comes to be published. 
Leaving for a time the study of invertebrate forms, he 
next entered on the field of research among the fossil 
vertebrates, describing in quick succession a number of 
remarkable foss{! reptiles and fish, and he was the author 
of the first volume of the quarto sefies gf reports issued 
by the United States Geological Sarvey of the Territ8ries, 
under the title of “ Contributions to the Extinct Vertebrate 
Fauna of the Western Territories.” It was during his 
journeys to the Western Territoriés, that, not content 
with investigating the fossil vertebrates of the district, he 
worked væy diligently at the study of the microscopic 
forms of life which inhabié the waters met with thergin, 
and these reseawches, so far as one group of animals is 
concerned, were happily publi$hed by the Uniteg States 
Geolog*tal Survey in 1879, in one large quarto volume, 
“The Fresh-water Rhfopods of North America,” which is 
illustrated by forty*eight coloured plates after Leidy’s 
own drawings. This work on its appearance was received 
with grea®enthusiasm, and is still a worthy model for a 
monograpy. During all these years, and amid so fiany 
and so varied labours, Leidy still discharged his duties as 
Professor of Anatomy go the University of Pennsylvania, 
atd also of teacher of natural history to the classes of boys 
and girls at the Swarthmore College. No doubt many 
of these latter qyipils will new call ġo mind the warm 
personal interest their master always tok in tifeir labours. 
In one of his books he fells us thag siiice he was fourtgen 
years ef age the study of natural histo was to him a con-- 
stant source of happinessgs but that dh this jy a shadow 
was constantly cast when, he thought how few, how very 
few, of those around hjm gave awy attention to intelléctual 
pursuits of any kind; and it saddened him to feel*that the 
command “ that man shall not live by bread al@ne” re- 
mained so unappreciated by the great mass of even so- 
called enlightened bhumapity. The results oé Leid§’s 
intellectual pursuits will long remain to testify to the 


manner of man that he was. e ° 
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THE SCIENCE MUSEUM. 


HE di&cussion on this all-important question continues 
in the press. The Whitsuntide holidays have pre- 
vented any questions being asked in the House of 
Commons, where*the feeling is very "strong against the 
action of the Government. ° 
As before, we reprint the most important items in the 
discussion. These consist of letters from Sir H. Roscoe 
and Profs. Armstrong and Ayrton to the Yzmes. We è 
commend to our readers tbe reference by the latter to 
Mr. Goschen’s treatment of the deputation, and also their 
judgment as to the presen? position of gcience in this 
country, and the teaching of it in London, as compared 
with Göttingen and Zürich. No one can speak with greater 
“uthorigy than Profs. Armstrong and Ayrton on this 
subject. $ 
Our aģministrative system, however, #s such that the 
present question, which is acknowledged to be of such high 
importance, is bejng settled ex€lusively by offitgals who 
are quite ignorant of science. This is not said to their 
disparagement : it is only a statementof fact. ‘The letters 


run as follow :— . 


ONE cannot but feel much sympathy for Ministers, on the one 
ehand pressed by the advocates of scientific and technical edaca- 
tipn, and on the other nervous at the prospect of not securing 
the gifts of the munificent but somewhat exigean? art donor. 
But the question is so vitally important from the point of view 
of science that I feel sure no excuse is necessary if I urge most 
strenuously that an irrevocable step be not taken without full 
and careful consideration ; and, further, that a definite scheme 
for providing for the science collegtions and Science School be 
formulated before whamany of us believe to be a most unwise 
interpolasion of an art gallery, on land which when bough: was 
universally believed to have been acquired for scientific ends, 
is finally decided on. 

At the present moment it is impossible to say under which 
thimble the scientific pea is housed, and it was no doubt due to 
this that the discussion which the deputation had with the 
Chancellor of the Exchequer and Lord President of the C uncil 
on Tuesday %st was to some extent abortive. , 

TRe Chancellor of the Exchequer, in rêply to myself on 
March #8, said :— 

“It would be possible to make adequate provision for chemical 
and physical laboratories on the lan@ between the Imperial 

nstitute Road and the Technical Institute. This site adjoins the 
east galleries, and it is in these galleries, together with the west 
and southerg galleries, and a proposed cross galley joining the 
east and west galleries, that the science collections may®ultimately 
be housed.” be 

But by April 15 the impracticgbility of the scheme of 
putting part of the Science Schoot at the south end of the 
eastern gallery seems to have been discovered. For onsthat day 
Mr. W. H. Smith, in replw to ẹIr. Munqella, propounded 
another scheme for the Science School, while leaving the 
collections to be housed in the east and west and cross galeries. 
He gaid :— 

“A @ortion of these vacant lands” (ficing the Impegal 
Institute) ‘‘can be utilized for tle extension ofthe Coltege of 
Science and for future growth of the science collections. 
Additions to the College of Science must in any case take the 
form o$ a separate building, divided from the present butiding 
by Exhibitjon Road ; and, as access to the lands mentioned above 
from Exhibition Road wilf $e secared by means of a corridor, . 
the interposition of the Gallery of British Art need have no 
more serious effect than to incréafz by some 6o yards @vhich 
will be under cover) the distance between %he two portions of 
the Science College.” m 

By the former plan a portion of the Sgience School woald no , 
doubt have been in immediate contact with the splendid picture 
galleries in which the sciente objects were to be housed ; but it 
would be far remeved from the other part of the school—the 
Exhibition Road thus becoming a school of peripatetic philo- e 
sophy. By the latter scheme the two parts of the school wquié be 
brought somewhat closa together—less of Exhibjtion Roadeand * 
more of covered corridor—but then both” portions would bee"? 
entirel® separated from the science collections—two roals to š 


cross, ànd a walk ofhalf a mile, or thereabouts, to ghe furthey part: ~% 
» : F . 
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When receiving the deputation on Tuesday last, a third scheme 
was suggested, if not distinctly enunciated, by the Chancellor of 
the Exchequer, that the Science School extensian and the 
Science Museum sHould be built on the other side of the plot 
given to the Art Gallery, but both on the ground recently 
acquired facing the [mperial Institute. 

Th® two earlier projects having as it were blown themselves 
up, it is only necessary f€r me to deal with the last. è : 

It has been argued that the recent Committee on the science 
collections, of which I was a member, only asked for 90,600 
square feet of exhibiting space, and that more than that area can 
be obtained on the vacant ground,opposite the Imperial Institute. 
But it must be remembered that, as stated by our Committee, 
this space did not provide foreoffices, workshops, &c.—a con- 
siderable item ;*that it did not in any way provide for the 
extension of the Science School; and that it was made some 
time before an immense impetus was given to technical educa-e 
tion by the Technical Instruction Acts and the grants Whder the 
Customs and Excise Act of last year. 

Now, the vacant ground recently acquired—omittirfg the strip 
part of whjch has already been sold, and the remainder of which 
is going @ be sold for priv€te dwelling hases—is about one- 
third of the land devoted to the Natural History Museum, and 
almost exactly of the same area as that already covered by the 
Natural History Museum buildings, which are shortly to be 
enlarged. 

Is it unreasonable for the scientific man to urge that this 


vacant land is not too much to provide for the whole range of” 


® sciences other than those accommodated in the Natural Histofy 


Museum ; for a proper Museum of Machinery and Inventions ; 
for a large extension of the Science School; and possibly for 
the collections from the Jermyn Street Museum? Surely there 
can be but one answer to this question. 

Why—and we have never yet obtained an answer to this 
inquiry—will not the munificeat donor he satisfied with another 
site? Why are the existing physical laboratory and scientific 
class-rooms to be removed, to allow an art gallery to*be inter- 
posed between portions of the school ? 

Even if it be maintained that the ground south of the Imperial 
Institute Road will provide for the immediate wants of the 
Science School and collections, is it too much to ask that we 
should look a little ahead, and not now initiate another hugger- 
mugger arrangement of the collections and schools #t South 
Kensington, which all will lament in a few years? . 

10 Branham Gardens, S.W., HENRY E. Roscor. 

May 15. s 


NOTWITHSTANDING that the recent deputation to the Pre 
sident of the Council and the Chancellor of the Exchequer 
was headed by Sir William Thomson—the maf of science whom 
we in thig @ountry regard as first among all oth@rs, both on 
acc@unt of his individual achievements and on account of his 
occupying the representative position of President of the Royal 
Society—not one single Word was said by Mr. Goschen in 
explanation or justification of the course which he has adopted ; 
we therefore venture, with all respect, to assert that the Royal 
Society has just cause to corfplaiff when one of its Fellows—for 
Mr. Goschen is one of us—thus treats representations urged by 
its President. 

Where the scienge collections are to be lodged, where the 


° extensions of tke Science Schools are to be placed, are in them- 


selves all-important questions; but a still graver issue remains— 
whether a weight of opinion of the magnitude represented by 
the memorial recently published in your columns is to be entirely 
set aside because an anonymous donor has offered £80,dbo pls 
a collection of pictures, valyed at, another £75,008. That®a 
Government which has at its head a Prime Minister whose in- 
terest gn science is so marked, should thus disregard the opinion 


ə offered by so reprgsentative a body of men, is one of those 


things which even an Englishmen can scarcely understand: in 
nd’other country in Europe would such action be possible. 

We cannot help thinking that a mistake has been made in 
calling public attention too exclusiyely to the housing of the 
science collections—the extension of the Science Schools appears 
to be a far more important matter. Attenfion has often beên 


* called of late to what is going on abroad, especially in Ger- 
* , many? to the unremitting attention that is being giveneto 
e. scientific mstruttions and to the effect®that is being produced 


e %n manufactugfog industries of all kinds by the high 


velop- 
ment of science and of the application of every kind of scjentific 
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requirgifient. Unfortugately, in this country such aa Se have 
not yet entered into the domgin of practical politics. But in the, 
opinion of many among us there cannot be a question that almo®t 
superhuman efforts are necessary if this country iseto regaħ the 
position which it has given away to foreigners by its neglect to 
apply the highest deYelopments of chemical and physical science 
to industry. ¢ e 

The accommodation at present afforded by the Royal College 
of Science laboratories is not only inadequate, but beneath con- 
tempt in Zomparison with that to besfound in Contigental cities, 
such even as Göttingen and Zürich, for example; and those of 
us whoghave some knowledge of modern requjrements know full 
well that every inch of space on the Imperial Institute Road 
side of the block gf land on which stands the Natural History 
Mgseum will before long be required for the purposes of the 
Royal College of Science. The intrusion bf an art gallery into 
this space would have a nfst disastrous effect by grretrievably 
preventing the proper and natural expansion of the Royal Col- 
lege of Science laboratories. This expansion must necessarily 
be rapid, for science is eveloping throughout the civilized world 
at a compound interest rate, and the grants recently made by 
he Chancellor of the Exchequer in aid of technical instruction 
must lead even this country to fully appreciate the value of 
experimental studies, and to insist on proper laboratory accom- 
modation being provided. e 

Surely the munificent donor will accept for his gallery some 
other site equally good for art, and not insist on striking a blow 
‘at science by taking a piece of land already set apart for 
laboratories, 
HENRY E. ARMSTRONG, 

Secretary of the Chemical Society. 
W. E. AYRTON, 
Presideftt of the Physical Society. 


It seems* probable that, as the discussiqn goes on, 
some side light will be thrown upon tht motives of 
those who have the “munificent dgnor” in hand. 
Although we have not room for the whole of a letter 
from Mr. Marshall of Edinburgh, the general drift of it 
may be stated as follows :— 


Mr, Marshall’s main point is that, according to the state- 
ments made by Sir Frederick Leighton in jis speech at the 
Royal Academy banquet, the new gallery is to be used as “a 
worthy home for ghe Permanent display of the works of con- 
temporary native artists “e—which ‘‘ means, being interpreted,” 
says Mr. Marshall, ‘‘a worthy home for the works of Royal 
Academicians and their friends.” The object for which Sir 
James Linton, Sir J.Ce# Robinson, Mr. Orrocks, and others have 
been contending is that there should be adequate ‘* recognition 
throughout its whole range, both as regards asters and 
mediums of work, of the artistic triumphs of the masters of 
oure English school.” What these gentlemen have urged and 
incontestably proved is thatywhile foreign art, and especially 
early Italian art, is fully if not excessively represented in our 
National Gallery, and while a few of our great native artists 
(notably Turner and Constable), and fhany of our small ones, 
are represented far beyond what is necessary or even desirable, 
our native water-colour art is practically not recognized at all, 
and many of the very greatest of our masters in ofl, who were 
(mos@ of them) masters in water-colour also—Qox, Miller, 
Barret, De Wint, Crome, Cotman, Stark, Vincent, and others— 
are either conspicuous by their absence, or miserably represented 
as regards quality or quantity or both. If the public wants a 
‘*permanent display of the works of contemporary native 
artists,” and if a gengrous millionafre is willing to provide ‘‘a 
worthy hone” for s¥th prod@ctions, the t@fog can be done. 
**But I object,” c@atinues Mr. eet to our astute 
Aostemicians, with fhe accomplished President at their head, 
‘calmly stepping in aQd absorbing a movement at the fery mo- 
ment of its sifccess, diverting it freq its legitimate purpose, and, 
after having stoned the pYophets of, English art while they lived, 
now endeavouring to steal ¿he stones that others have quarried 
and hewn for the faftyrs’ monument ip order to erect with them 
another gomfortable mansioh for themselves,” Mr. Marshall is 
of opinion thate“‘ provincials” have opportunities more than 
enough of seeing contgmporary art. Theis wish now is to have 
a chance of studying fine specimehs, aythoritatively selected, of 
éhe acknowledged masters of eur EngMsh school. 


May®2¢, 1891} 
-~ 


* The possible existgnce Of such special motives as ¢hose 
hete suggésted among’the personsswh8 are attempting to 
g@ea grant of land for the carrying out of their so-called 
national objeęts should form an additional inducement 
to men of science.to redouble théir efforts. 
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. NOTES. 

THE general programme for the Cardiff meeting of theẹBritish 

Association ha@ now been arranged. THe first meeting will be 
held on Wednesday, August 19, at 8 p.m., when Sir Fredgrick 
Abel, K.C.B., will r&sign the chair, and Dr. William Huggins, 
President-elect, will assume the presidency gnd deliver an 
address. @n Thursday evening, August 20, at 8 p.m., there® 
wit] be a soca ; on Friday evening, Aygust 21, at 8.30 p.m., 
a discourse on®*‘ Some Difficulties in the Life of Aquatic In- 
sects,’ by Prof. L. C. Miall; on Monday evening, August 24, 
at 8.30 p.m., a discourse by Prof. T. E. Bhorpe, F.R.S.; and 
son Tuesday evening, August 25, at 8 p.m., a soirée. On 
Wednesday, August 26, the concluding general meeting will be 
theld at 2.30 p.m. 


THE arranggments for the International Congress of Hygiene 
and Demography are nearly complete, and the programme, 
corrected up to May 1, has been issued in the form of a pamph- 
‘et. It has been definitely fixed that the opening meeting, 
at which the Prince of Wales is to preside, shall be held on 
“Monday, August 10, at 3.30, The sections (of which there are 
‘en) will meet on the four following days from 10 to 2, The 
six medical and scientific sections will meet in the rooms of the 
Royal and other lanrned Societies at Burlington House. The 
Wniversity of Lengon will give the use of its large ‘theatre to 
he section for@he hygiene of infancy and childhood, and two 
2xamination halls to the sections for architecture and engineer- 
«og. The division of demogfaphy will meet in the Theatre of 
he School of Mines, Jermyn Street. Much attention is being 
«jiven to the necessary social preparations ; and there is already 
« long list of proposed entertainments and excursions. 


A GENERAL meetifg of the Federated Institution of Mining 
Engineers will be held in London on Thufsdayg the 28th ingt., 
«t 12 noon, and on Friday, the 29th, atero a.m., in the rooms 
f the Institution of Civil Engineers, 25 Great George Street, 
«Westminster. Various works will be visited on the 29th inst. 


THE Committee of, the Cardiff Naturalists’ Society have put 
on foot a petitign in favour of Mr. Pease’s ‘‘ Bill to Amend the 
«Wild Birds’ Protection Act, 1880.” They are appealing tg 
other scientific societées to join with them in order to make the 
etition as effective as possible. s ° 


AT Mowbray, a suburb of Cape Town, Mr. Cecil Rhodes has 
ought for £16,000 lang on which, it is understood, the pro- 
»osed University is to be built. eg 


Tue death of Prof. Carl Wilhelm von Nägeli, the eminent 
votanist, is anneunced. He died at Munich, on the roth in&., 
en the. 74th year of his age, and will be buried at Zürich, in 
«ccordance with a wish expre8sed before his death. Prof. von 
Nägel was a Foreign Member of the Royal Society. We hope 
m a future occasion, to give’some accourg of his scientific 
abours. bd ? e 


THE Australian papers anrféunce the deat of Dr. Richarfle 
jchomburgk, brother of the late Sir Robert #chomburgk, and 
or many years Director of thee Botanic Gardens at Adelaide, 
šouth Australia. Dr. Schomburgk was associated with hise 
other in the Boundary-D&marcation*Com@iasion of Rritish 
Guiana in 1840, and, some years lattr, settled with agpther 
orother in South Australia as a farmer and winé@grower. On 
the death of Mr. Francie, ih 1866, he was offereds and acgepted, 
mthe post of Director of the Adelaide Botanic Gardens, which 
“he held with much distinction until @is d&ath. „He was an 
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enthusiastic horticulturist, rather than a botanist—that is to say, 
as an author; and his services in connection with the establish- 
ment he directed were very highly appreciated, as the sketches 
of his career testify. Indeed, so long ago as 1883, a large num- 
ber of his admirers subscribed the funds to procure his portrait 
for the Museum of Economic Botany, founded by himself. His 
literary worke commenced, we believe, “with his “Reisen in 
Britisch Guiana in den Jahren 1840-1844,” the third volume of 
which is devoted to a ‘Versuch einer Flora und auna von 
Britisch Guiana,” in which Schomburgk had the assistance of 
several other botanists. This work has not yet been superseded, 
though its usefulness is unfortunattly much limited by the pub- 
lication of a large number of new names without descriptions. 
In 1876, Dr. Schomburgk supplemented this work by his 
“Botanica Reminiscences of British Guiana.” But his most 
valuable literary work relates to the botany, tg the agricultural 
and horticul€ral capabilities of his adopted country, and espe- 
cially to the Botanic Garden, of which he was to a gre% extent 
éhe creator. “His nanfe will long be remembered in connection 
with this establishment, which is, it is asserted, the ‘‘ most 
complete pauadise of flowers in the southern herpisphere.” 





ACCORDING to the Calcutta correspondent of the Zmes, the 
Maranzai Expedition, under Sir W. Lockhart, has obtained 
mudh valuable geographical information about places which, 
although within afew miles of the frontier, have been hitherto 
unvisited by Europeans. The surveys effected by the Kuram 
field force during the Afghan war have been carried on to the 
Kurmana Valley. 


A Russian scientificeexpeditio&, under the command of 
Captain Bagtshevsky, has left Samarcand for the exploration of 
Southern Bokhara, the Pamir district, and Kafiristan. 


On Saturday, May 30, at the Royal Institution, Prof. A. H. 
Church, Professor of Chemistry in the Royal Academy of Arts, 
will begin a course of three lectures on the scientific study of 
decorative eolour. 


THE,Rev. H. N. Hutchinson has undertalen%o write for 
Messrs. Swan Sonnenschein and Co.’s ‘Introductory Stience 
Text-books” a manual of physical geology. A second edition 
of Rr. Hatch’s ‘‘ Petrology ” in the same series, reviewed in oure 
columns last week, has already appeared. 


MESSRS. WHITTAKER & Co, have in preparation ag ‘‘ Library 
of Popular Science.” Among the works, to be includ@d in át 
are ‘‘ Astronomy,” by G. F. Chambers; ‘‘ Light,” by Sir H. 
Trueman Wood; ‘‘Chemistry,” by T® Bolas ; “ Mingralogy,” 
by Dr. F. H. Hatch; ‘‘ Electricity and Magnetism,” dy S. 
Bottone ; ‘‘ Geology,” by A. J.eJukg-Brown; ‘‘ Botany,” by 
G. Ma8see. 


Mr. J. ALLEN BROWN has expounded in the West Middlesex 
Standdd gn excellent scheme—now printed Separately—for a, 
technical institute and museum fois the Ealing Pfrliamentary 
division of Middlesex. This division comprises Ealing, Acton, 
and Chiswick, and Mr. Brown’s proposal is that a technical 
institute afd museum should be established in whatever pogition 
may be most fonvenient for these loaslities. An essential part 
of his plan is that the instruction shall be imparted by specially 
qualified teachers and lecturers, and“that their duties shall*be 
‘migratory or peripatetic,” so that classes may be conducted or 
lectures given in any part of the division, and on any of the 
subjects contemplated under the Technical Instruction Acts, 
We commend Mt. Brown’s s¢heme to the careful attention of 
the Middlesex County®Council, which will soon have to decide 
as to the distribution of the funds placed at its disposal for tech- 
nical dnstruction. There can be no doubt that the propd& 
institutions would be of immense advantage to the thige di8tricts, 
for Mr, Brown has a very enlightened conception of the true 

"nature of technical igstruction, What he wisheseis that the, 





young workman shall acquire ‘‘2 knowledge of the scientific or 
artistic principles which are applicable to his trade gr industry,” 
and that by the development of his powers of observation and in? 
sight into the laws which govern all things ‘‘ he may afterwards be 


enahged to effect Hmprovements and excel to a greater extent 


than heretofore in the værk he desires to accomplish.” 


THE Göttingen Society of Sciences has recently offered the 
following p®ize in physics for September “30, 1893:—From the 
researches of W. Röntgen and A. Kundt on variation of the 
optical properties of quartz in the electric field, there appears to 
be a close congection between the electro-optic phenomena and 
the elastic deformations which that piézo-electric substance 
shows under the action of electrostatic forces. An exten- 
sion of these inquirjes to a series of piézo-electrig crystals with 
various propertigs of symmetry seems highly desirable. The 
investigation should also bé directed to determining whether 
the eleq@o-optic phenomem in piézo-electric crystals are caused 
exclusively by the deformations occurring ® the electric field or, 
besides, by a direct action of the electrostatic forces on the 
light-motion. Prize, £25. e 

THE German Society for the Encouragement of Industry 
offers the following (among other) prizes: (1) How far is the 
chemical composition of stgel, and especially the amount of 
-carbon present, a measure of the usefulness of cutting tools? 
Prize, a silver medal and £300; date, November 15, 1891. 
(2) A silver medal and 4150 for the best chemical and 
physical investigation of the most common iron paints, Date, 
November 15, 1894. (3) Aegold medal and £150 for the best 
work on the magnetism of iron. This should comprise a critical 
-comparison of previous observations ; also personal Sbservations 
‘on steel and wrought iron bars of the most various chemical 
‘composition possible, examination being made, both of ‘the 
strength of temporary magnetization with absolutely measured 
and varying magnetizing force, and the strength of permanent 
magnetism and its durability with regard to tempgratftre-changes 
and vibratidhs.e Date, November 15, 1893. (4) Investigation 
of thé trustworthiness of the usual methods of determining the 
carbon in iron. Prize, a silver medal and £150; date, Novem- 
eber 15, 1892). i 

THE extraordinary collection of mummies, papyri, and other 
-objects of gntiquarian interest recovered last Febryary at Deir-el- 
Bahari & now safely housed in the Ghizeh Museum, According 
to the Cairo correspondent of the Times, all the objects are in 
good cogdition, althoug& some anxiety was caused by the pro- 
tracteg. journey by boats from Luxor. The correspondent says 
that the mummies mosty bejong to the 21st Dynasty, and, 
though styled Priests of Ammon, are supposed to %e the 
‘corpses of generals and other official dignitaries who bore 
ecclesiastical besides other titles. The 163 mummies and 
the 75 papyri are not yet unrolled, and it is difficult to 
form an estimate of their archeological value, as many of the 
sarcophagi bear differgnt names on the outer and inner casings, 
whilst others have the names usually inscribed onethe outer 
casings intentionally effaced. My Grrébaut thinks @hat, owifig to 
this circumstance and the magnitude of the collection, some 
tinft will be required bef@r& any important communications can 
be made to the s@ientific world. 


A SERIES of expgriments has been lately made by Herr 
Rubner (Archiv fiir Hygiene), with regard to the familiar fact 
that not only dry high temperatures are more easily borne than 
moist, but dry cold causes much less fiscomfort than moist 
gold. Dogs, fasting or fed, being observed in an air-calorimeter, 
iteappeared that, in all cases, mois, air increased the lêss of 
heat by consluctidh and radiation. For every variation of the 
air-moistufe I per cent., heat was parted with to #he- extent 

z : . : s 
efeo'g2 percent. In a previous investigation, Herr Rubner 
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demonstrated the lessened yield of wat® by evapogation from 
animals where the air-moisftire is increase® involving lesseged 
loss of heat. Here, then, are two antagonistic ipfluences. He 
is disposed to regard the in@reased radiation,and conduction in 
moist air as the primary action, and the diminished evaporation 
as secondary. The colder feeling of moist*cold than dry is 
readily explained by the increased heat radiation. In moist 
heat, wh the sense of oppression, it brings, this factor passes 
rather into the background. ‘The degree of tempgrature, and 
some®ther influences, of complex nature, also affect the amount 
of radiation. 


e THE Meteorological Council have issued a publiantion con- 
taining the hourly meaps obtained from the self-recording 
instruments at their observatories for the yea» 1889. This work 
constitutes a new departure in the use made of the records of 
the self-registering instruments, and one which we think will be 
of much practical use to meteorologists. The publication of 
the hourly observations 212 extenso, at the request of a number of 
scientific men, began with the year 1874, and was continued until 
1880, ina lithographed form, and the daily means were added in 
1879; from the year 1881 to 1886 they were issue@ in a printed 
form. The Council, after careful consideration, have now come 
to the conclusion that it is preferable, for a time at least, to puk- 
lish mean values only; hitherto no hourly means had been 
published by the Office, but in the present work these have been 
grouped into five-day and other periods, in a convenient form 
for discussiow, and the necessity*for dealing with an excessive 
number of values has thereby been obviated, while many useful 
tables not mcluded in the old series have been adde@ Itis pro- 
posed to calculate the means similarly for e&rligy years, while 
the original records will be carefully pregerved, and will be 
available, should they be needed, fer any special research. 


THE Annual Report of the Director of the Royal Alfred 
Observatory, Mauritius, for the year, 1889 shows that the island 
has‘again enjoyed immunity from storms; the greatest hourly 
velocity of the wind was 31 miles. The @lmost tatal absence 
of tropical cyqones in the South Indian Ocean during the 
ye&t if considered by Pr. Meldrum as another confirmation of 
the Jaw that these cyclones are fewest in number and least 
intense in the years of least solar activity. The mean tempera- 
ture was 0°'7 below*the average for the last fifteen years, and 
below the average in every month except Jtly and October. The 
maximum shade temperature was 93°°I on Mar€h 27, and the 
Minimum 52°-4 on June 18. The rainfall was 8°56 inches above 
the average; the greatest fall in one day was 3°88 inches on 
March 11, although this amount was much exceeded in other 
parts of the island. On January Ia waterspout burst on the 
Pouce Mountain ; Port Louis was fleoded, and some persons 
were drowned. The collection of observations made at sea is 
actively carried on.; 324 log-books were received, and the ob- 
seNations duly tabulated. The Report also contains observations 
made at the Seychelles and Rodriguez. 


IN a paper recently published “in the AMeteorologesches Zeit. 
schrift, Prof. Hellmann, of Benin, shows, from observations 
taken at different British, Gontinental, agè American stations, 
at which Yarogra s are used, that there exists a close coinci- 
efence in the dailyfrange of the ménthly extremes and in that om 
the hourly,values ¥ the barometer. He finds that Me hours or 
occurrence of the highest and fift lowest readings of the baro- 
neter during a month agree alnfost completely with the times in 
which the norm#!“aily range has i$ maxima and minima, botk 
curves being so similar id shape that it may be possible to judge 
of the genera? character of the daily range of the baromete» 

“from leowing “only the hours, at che the monthly extremes 
mosily occur. Hence, as the lowegt*readings of the baromete» 
are accompanied by cloudy and stormy weather, during whicl 
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er of the solar radiati8n upon the surface of thegearth 
unc the heating of the lower strata of fhe &tmosphere are quite 
nsfgnificant, Prof. Hellmann concludes that Prof, Hann and 
others afe right in assuming that the normal daily range of the 
barometer is chiefly an effect of the adsorption of the solar rays 
in the upper strata of our atmosphere. Prof. Hann gas applied 
che harmonic anajysis to the numbers furnished by Prof. Hell- 
mann, and, by combining several stations in a group, has found 
the coefficients, of the periodic formula sto be practically the 
same as thos@ for the normal daily range. We should, how- 
aver, like to.see a fursher confirmation with respect to th€ co- 
ncidence of the lowest readings and the diurnal minima, since 
‘he lowest rpadings occur so frequently during tHe passage of ag 
sewre storm, which car? scarcely be said to have any agreement 
«vith the ordinary digrnal fluctuation. 





THE first paper in the last volume of Transactions of the 
Seismological Society of Japan is by Mr. Bertin, and describes 
he double oscillograph and its employment for the study of 
olling and pitching. It traces curves automatically, showing 
he motion produced in a floating body by waves. The second 
vaper is on tye ‘‘Seiches” of lakes, by Dr. F. A. Forel, of 
aeneva, and discusses those variations in the level of the water 
ef Jakes with the investigation of which the author’s name has 
seen associated for some years past. Prof. John Milne de- 
cribes the remarkable instrument invented by him for measuring 
ind recording the oscillatory movements of railway trains. Mr. 
Iason contributes a paper, accpmpanied by carefully compiled 
«ables, demonstrating the importance of elaborating gome uniform 
ystem of timekeeging for the purposes of seismological observa- 
sions. Prof®C. G, Knott, in his paper on earthquake frequency, 
:xplodes two of the time-honoured delusions of the popular mind 
En regard to earthquaRes, viz, that they are more frequent during 
be night than the day, and that their periodicity is connected 
with lunar culminations. Mr. Otsuka gives an interesting 
ccount of the great earthquake that visited Kumamoto in July 
888 ; and Mr. Pexeira contributes a carefully compiled record of 
1l the earthquakes n@ted by him in Yokohama from March 1885 
o December 1889. Mr. W. E. Forster writes gn earthquakes 
af non-volcanic origin, caused, it is sugggsted, by the diSplafe- 
ment of masses of land beneath the ocean. The volume con- 
ludes with various reports and papers by Prof. Milne, such as 
dagrams of earthquakes recorded in Tokio,’a report on earth- 
xuake observations made in Japan during the year 1889, and 
n essay on th® connection between earthquakes and electric 
«nd magnetic phenomena, which i$ full of matter of an interesting? 


nd suggestive kind. ° 
° 


ACCORDING to the Colgnies and India, Mr.. Alexander 
“fcPhee, a West AustraJan bushman, who has steadily been 
arning fame lately by his explorations in the central regions of 
Kustralia, start@d inland from Roebourne in July last on another 
our of discovery, taking back at the.same time an albinoaborigi#al 
shom he found and brought to Melbourne a couple of years 
Knce. News has been received from which it appears that 
Ir, McPh&e, with the albino, Jun Gun, and a “‘ black fellow ” 
amed Timothy, went along ethe coast some 250 miles to a 
tation called Vinad8@g, when the®party tuned inlapd in an 
asterly direction. After travelling about 350 Miles, Mr. McPheg 
same upon another albino, a boy of foufteerf years, whom he” 
escribes as the most extraordinary specimdh of humanity he 
ver saw, One old man in thig camp téid Mr. McPhee that 
rhen he was a boy he heagd of a payy of whites and hortes” 
ying a long way inland. dhe old fejlow could give né@ par- 
áculars about this party, but Mr, McPhee feels certain, owfhg to 
is acquaintance with the habits and customs of the blacks, and 
«eing thoroughly conversant wit their dialect, that a party of 
white men perished about “ferty yeays ago somewhere in the 
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interior. He heard of Warburton’s party, and saw a native who 
told him that he guided them to water. He also heard of two 
parties of whRes who had lately been in the desert, but turned 
back. From his turning point to the coast of La Grange Bay, 
Mr. McPhee reckons he was about 250 miles in a south-east 
direction from that bay. He found the natives very frie@ly, 
and on no ooeasion was it necessary t keep a watch. The 
country is described as very poor. The only birds observed 
during the journey werè an odd crow and a few sparsows about 
the water; not a track of a kangaroo or emu was seen, 


SoME satisfactory statements as to the growth of collegiate 
education are made in the last official report on pubic instruction 
in the North-West Provinces and Oudh. Of individual colleges, 
Agra, at which the numbers in 1885 had fallen as low as 45, 
has increa@d within the last two years from 97 to 175, or by 
over 80 per cgnt., and the percentage of increage last year was 
in no case less than 20. The number of matriculated students, 
indeed, is rising so rapidly that the @xisting accommoMgion is 
Raid to be barely adequate ; it will, the Government resolution 
says, become a question of urgent importance whether the in- 
creasing numer of students should be provided gor by additions 
to the staff and buildings at the colleges now in existence, or by 
the creation of new colleges, or by the strengthening of the 
collage classes at high schools and adding to their number. 
tt Government,” it is added, ‘‘will necessarily be guided to a 
great extent by the nature and direction of the local demand, as 
indicated by the willingness of the residents of the principal 
towns to contribute to the increased burden of expenditure.” On 
its present basis, at all events, the higher education of India has 
received a fair share of Government support. But if it is satis- 
factory, says*the Pioneer, to find that collegiate education in its 
present form is making decided progress, and that it is becoming 
possible to throw the cost of the advance on private shoulders, 
it is a distinct disappointment that not a word is said, as not a 
step has been taken, in those new directions of educational 
activity whéte @ther provinces have not only started, but made 
appreciable progress. There may be two opisior$ as to the 
extent to which, or the means by which, it is possible to ‘ntro- 
duce technical education, but there can be no question that some 
moyement is desirable. It may be hope? that the omission is e 
due, not so much to a failure to estimate the importance of the 
subject, as to a desfre to give it fuller treatment on a future 
occasion. ° ý 


id 

THE amount of apparent flattening of the vault of the heavens 
Prof. Reimann has lately attempted to measure by noting the 
point which seems to bisect an arc extending from the zen&h to 
the horizon. From 83 observations at@Jirschberg he found that 
this point was 21°'47 + 0°08 above the horizon. This indicates 
a ratio of the vertical axis to the horizontal of 1: 3°66. This 
apparet flattening has an annual period, and®is dependent on, 
cloud. The highest position of the hisecting point Was assigned 
in autumn (21°°98), the lowest in spring (20°42). The vault 
seems flatter the more the cloud. It seemseleast flat with a misty 
horizon ; dod the flattening seems less by night than by, day. 
Curiously, sev@ral other persoys whem Prof, Reimann got to 
make the same determination all gave higher values for the 


angle. é 


. THE settlement of a purely philological question (that, namely, q 


as,lo the position of the French accent), bya physical method, 
has been recenYy attemptedyby Dr. Pringsheim, of Berlin 
(Naturw. Rasch.) The instrament used was König and Scott’s 
phonautograph, into which a number of Frenchmen were required 
to speak; the measurement of the record being afterwagdse 
made by means of a tuningefork curve running, parallel with it 
This instrument renders possible a determination of jhe dura- 
éion, pitcl? and intensity of each syllable, and Dr. Pringsheim 
e ry e o ° 
° . 
e . 
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discusses its indications. As a preliminary result, he finds that 
two-syllable words have the vowels pronounced with equal 
length and strength, Noteworthy differences &ppear in the 
‘curve of a word according as it occurs in the middle or at the 
end of a sentence, In the latter case, there is added to the 
characteristic word curve, a terminal curve with declining pitch 
and strength, which is nearly the same for different words, and 
corresponds to the sinking of the voice before a pause. The 
vowels an@ consonants show characteristic curves ; and notably 
long wave-lengths occur with gz, /, 4, and d. The duration of 
syllables varies between o'r and 0’5 second; and between the 
syllables of 4 word there ate often pauses of 0°03 to o'2 


second, The shortest syllable 4 in &é¢, with rather slow pro- |e 


nunciation, consisted of 22 vibrations; yet the ear is capable 
of not only hearing the tone, but of detecting fine @hades and 
differences in the mode of pronunciation. Further, experiments 
in this direction, with an improved apparatus, are contem- 
plated? ° 


e 

THE Perak Government Gazette states that a portion of an 
ethnographical collection formed by Signor G. Q. Cerruti, in 
the island of Nias, has been recently acquired by the Govern- 
ment of Perak for the museum, Pulo Nias is one of a chain 
of islands bordering the south-western coast of Sumatra. The 
population is said to be ħumerous and of one race, thSugh 
divided into many tribes under independent chiefs, Head- 
hunting is as common with them as it used to be in Borneo, and 
most of the houses have skulls hung up in them. Their weapons 
consist of iron-headed spears, mostly barbed, knives of two 
patterns, somewhat resembl fg the Kastubong Achi, with shields 
of two distinct types. No bows and arrows or blow-pipes seem 
to be known, nor are throwing sticks applied to their spears ; 
boats also are not used by them, though rafts are sometimes 
made to cross the rivers on. The ironwork of their weapons is 
fashioned by themselves, and the upright double cylinder bellows 
is used to supply wind to their forges—the same in eyery respect 
as those usegl by the Semangs of Upper Perak, ®d the far away 
Malagasy. Helmets of black ijoh fibre are worn, somewhat 
similar to the cocoa-nut fibre ones of the Sandwiclf Islanders. 
Woven body armougis in use, in the shape of thick coats made 
* of what appears to be the fibre of Hibiscus tiliacens. Buffalo 
hide armour is also said to be used, but jg not represented in 
this collegtion. Attached to the sheaths of some of the knives 
ære four or five animgls’ teeth, such as tigers, rhinoceros, &c., 
also a small carved wooden idol, and one or more bamboo boxes 
containing stones. In (hose examined there were twelve pebbles 
in eaeh box. These stones are supposed to have been taken 
from the spot on whigh a man had been slain. All these 
charms are tied up into a bundle with red cloth, and bouhhd with 

string on the upper front part of the sheath of the knife. 

es 
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* A COMPREHENSIVE study of the influence of for€sts on the 
daily variation of air-temperature has been recently made by 
Prof. Miittrich (Met, Zeits.), the data being from stations in 
Germany and Austria. Jnter alza, this influence isegreater in 
May%o September or October thgn in the othee months In 
pine and fir woods it rises gradually from January to a maximum 
ineAugust or September, elfen falls more quickly to a minimum 
in December ; but in beech woods a minimum occurs in April, 


ø then there is quick rise, till the maximum is reached in July. 


The daily variatiom® itself is greatest in May or June, bothsin 
forest and open country. The igfluence of theforest is to lower 
the maxima and raise the minima, and the former influence is in 
most months greater than the latter ; in December and January, 
ean occasionally in neighbouring months, it is less. The in- 
fuencg on she mgxima in summer & greatest in beech woods, 
less in pip@, and least in fir. The absolute value of the influence 
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of the wood, being higher the denser the wood. The charag/er 
of the climate (oceanic èr continental) algp affects* the results. 
From daily observations in forest and open country, everytwo 
hours in the second half,of June, it appears*that, soon after 
5 a.m. and 8 p.ms, the air-temperature in tHe wood was equal tc 
that if thesopen ; that the maximum was agout o°'9 lower in 
the wood, and the minimum o°'6 higher; thain May to Sept: 
ember ghe difference sometimes reached 2°°7 ; that the maxi- 
mum in the wood octurred aboft half an hou®later, and the 
minimum a quarter of an hour earlier, than in tl open ; ané 
that the daily mean air-temperature waf about $° less in the 


wood, 
e 


THE Revue des Sciences Naturelles de € Ouest gives an accoun 
of the life of Mathurix? Rouault, one of the pioneers in the 
geology of Brittany. Rouault was born in 1813, of a very poor 
family. At the age of ten, while engaged as a shepherd, ht 
became interested in ‘‘stones” and “rocks,” and began tc 
make a collection, By the death of a relative he obtained 
possession of a small hairdresser’s shop, where he worked o» 
Saturdays and Sundays, spending the rest of his time in hunt- 
ing for rocks, Although Geoffroy Saint-Hilaére visited hi 
collection of specimens, and was much interested in them, nothin; 
would have been done for the poor young geologist—who live 
upon something like five centimes a day—if it had not been for 
General de Tournemine, who, stationed with the garrison i» 
Rennes, had been attracted by him. It is said that one day h» 
went into the shop, and, sea@jing an antique pistol which 
Rowault had bought for a few centimes to kill himself with, the 
general remarked, ‘‘ That is just the pistol Im after: I wan 
it for my collection.” And without waiting for an answer h: 
took the pistol, and gave the young man Yeo francs. M 
de Tournemine went still further., He révised a memoir which 
the illiterate geologist had written. This was read in th 
Academy of Sciences, and met with so much success that th: 
author became well known. The town of Rennes gave hin 
800 francs a year to help him to live in Paris, and afterwards lv 
was appointed Director of the Geological? Museum of Rennes 
But he was dispisseđ on account of quarrels with some unintelli 
gént Bureaucrat, and gied in 1881. Before his time only five o 
six fossils were known in Brittany : afterwards they numbered 50+ 
or 600. He spent two years or more in making up Trinucleu 
Pongerardi out of over 2000 fragments, 


AN important paper upon the atomic weight®and position ir 
éhe periodic system of the *rare element lanthanum is con 
tributed by Dr. Brauner, pf Prague, late 8 the Owens College 
Man@hester, to the current number of the Beriete. In his 
recent work upon the reduction of qxides by metallic magnesiur 
Prof. Winkler advanced the view thatelanthanum is a tetravalen 
element of atomic weight 180, instead of, as has hitherto bee 
accepted, a trivalent element belonging to thé boron vertica 
gfup of the periodic system, with an atomic gveight of 138°5 
If lanthanum were indeed tetravalent with atomic weight 180, i 
would probably be the missing elament between ytterbium anı 
tantalum on the one hand, and cerium and thorium off the othe» 
Further, Prof. Wigkler expresseg the opinion that the old value 
of Ramypelsberg, schiescfe, and Erk,@for the equivalent < 
lanthanum, are cfrrect. These experimenters obtained the roun 

*number 45 for th eduivalent, and this number muftiplied by 
gives Prof. WinkRr’s suggested atomic weight 180. If, howeve» 
multiplied by 3, the tomic weight 135 is arrived at, and Pro 
Winkler argues that even if the element were trivalent its atom’ 
weight would not be 138°5 but 195. Against these views Dn 
Brarfher brings forward the following experimental facts. In th 
first place, Hillebrand (working under Bunsen) found the specif 
heat Of Bunsen’s pure lanthanum to be 0°04475. No impeach 


in woods of a given kind of tree is affected by the degreqof density | ment has ever been brought againgt ‘this result, and Dr. Braun 
° eon 
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Aro reason why it sleould not be accepted. Making eof 
Julpng and Petit’s generalization ang multiplying this number 
y 198, ą normal atomic heat of 618 is arrived at, whereas if 
wultiplied by 188 the abnormal value,8°07 is obtained. Again, 
m element of atomic weight 180 should possess a density of 
i2, whereas that of lanthanum is only 6'48, a speotfic gravity 
orresponding to @n atomic weight of 138. Considering there- 
ore the position of lanthanum in the trivalent boron vertical group 
ssured, Dr. auner brings forward a Yedetermination of its 
tomic weight of his own in order to decide between 138°9 and 
‘35. His experimental method consisted in converting known 
weights of the oxide into sulphate. The materigi employed was 
obtained by*a lengthy process of fractionation with ammoniume: 
nitfate, the oide eventually obtained cogtaining the most positive i 
if the cerite eafths {lanthanum oxide) and showing no traces in | 
Whe spectrum of any others. His value thus obtained is 138-2, i 
«number closely agreeing with those of C#eve and Bettendorff. | 
Khe earlier and Jower values of Rammelsberg and others are | 


shown to be probably due to the presence of yttria, which was 
10t detected by these observers, inasmuch as the work of Thalén 
and Bunsen upon the spectrum of yttrium had not then been 
oublished. Hence lanthanum of atomic weight 138-2 retains 
he place in the trivalent group of the periodic system marked 
mt for it by its well-known basic properties. 


THE additions to the Zoological Society's Gardens during the 
past week include a Striped Hyena (Hyena striata 9) from 
ndia, presented by Mr. B. Ts» Ffinch, C.M.Z.S. į two Hairy- 
«umped Agoutis (Dasyprocta prymnolopha) from British Guiana, 
wresented by Mr®H. Barrington; two Brent Geese, (Bernicla 
brenta), a Pi taile (Dafila acuta 8), two Wigeons (Afareca 

enelope 8 9), a Common Sheldrake (Tadorna vulpanser 2), 
two Golden Tench {Zica gulgaris, var.), nine Golden Carp 
(Carassius auratus), British, presented by Mrs, Atkinson ; eight 
European Tree Frogs (//y/a arborea) from the South of France, 
Ipresented by Mr. Clifford D. Fothergill; a Crested Porcupine 
(Alystrix cristata).from India, a Tibetan Crossoptilon (Crossop- 
tilon tibetatum 9) ftom Western China, deposited ; two Swin- 
hoe’s Pheasants (Zuplocamus swinhoii 8 P) frog, Formosa, two 
Japanese Pheasants (Fhastanus versicolom 9 9 ) from Japan, two 
Ambherst’s Pheasants ( Thaumalea amherstie 2 9 ) from Szechuen, 
China, a Black-necked Stilt Plover (Himantopus nigricollis), a 
Cayenne Lapwing (Vanellus cayennensis) from South America, 
ypurchased ; a Wild Swine (Sus scrofa ?) from Persia, received 
in exchange ; two Indian Desert, Foxes (Canis leucopus), bea 


in the Gardens. ° 
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OUR ASTRONOMICAL COLUMN. 


THE PHOTQGRAPHY OF FAINT NEBULÆ.—In the Journal 
lof the British Astronomical Association for February, Dr. Max 
1 Wolf, of Heidelberg Observatory, contributes a note off a 
nebula surrounding ¢ Orionis, the third star in the belt, which 
he has discovered on photographs taken with a 4-inch portrait 
lens.¢ Some reproductions submitted to the Association show a 
large amount of nebulosity south-west of G also nebulous ground 
around ¢ and a negulous star north of @ gDr. Wolf’s note is 
important, inasmuch “As it indicates that the\y-inch pertrait lens 
used at Heidelberg gives restgts which compie favourably with 
] those obtained at Harvard with a much larger jhstrument, viz. the 

Bache edfatorial of 8 inches aperture 44 igches focal 

length. With regard to the wt of portyait lenses for celestial 

photography, Dr. Wolf makes a few succinct remarks. Ip 
photographing the stars, the intensity of the ygngge depends Only 
upon the area of the lems employed, and an instrunfent of 
y 20 inches diameter therefore requires 25 times l@s ex- 
| . 
Ga 





posure than one 4 inches in diameter having the same 
focal length, in order to obtain the same number of stella? 
images. But it is a different “hing with comets, nebule, and 
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the like—bodies having a finite area. The intensity of the 
2 

image at the focus then varies as the fraction 4 » where @ is 


the diameter of the object-glass, and f its focal length. If, 
therefore, the intensity of the light received with an aperture of 
20 inches and focal leagth of 100 inches be axpressed by q:04, 
that of a portrait lens of 4 inches aperture and 12 inches focus 
iso’11. This®hows that in order to phofograph the same faint 
nebula, the instrument of 20 inches aperture requires an ex- 
posure about three timés as long as the 4-inch portrai lens. 
Another paper having the same purport is contributed by Dr. 
Holden to vol. iii. No. 14, of the Publications of the Astronomical 
Society of the Pacific, from which it appears that from 80 to 100 
minutes’ exposure with the 33-ifich Lick telesgope will give 
about the same number of stars as 205 minutes’ exposure with 
Mr. Roberts’s 20-inch reflector. When, however, the amount of 
nabulosity depicted is considered, the advantage is considerably 
in favour of thé short-focus reflector, a comparison of the results 
obtained wip the two instruments indicating ghat 15 minutes’ 
exposure with the reflector is about as effective in showing the 
nebulosity of Orion as 60 minutes’ with the refractor, @ 


è VARIATIONS IN LatiruprE.—Prof. H. G. van de Sande 
Bakhuyzen extends our knowledge of this subject in a paper 
contained in, the March number of the Monthly Notices of 
the Royal Astronomical Society. The concħsions deduced 
from the investigation of observations of Polaris made be- 
tween 1851 and 1882, and the interesting researches of Mr. 
Thackeray (Memoirs R.A.S., vol. xlix. p. 239), may be 
summed up as follows:—(1) Thé monthly discordances in 
the zenith distances of Polaris are, for the greater part, 
not caused by a real variation of latitude, but chiefly by an 
éffect of temperature. (2) It is not possible to explain those 
discordances by an error in the indications of the exterior ther- 
mometer, or by an influence depgnding only on the exterior 
temperature. (3) The Mscordances can be explained, for the 
greater pawt, by a cause depending on the difference of the 
exterior and interior temperatures. (4) Probably that cause is 
a refraction in the observing-room, and its effects are sensibly 
proportional to those differences of temperature. (5) The dis- 
cordances corrected for that refraction are about the same for 
both culminations, and can be explained by a real variation of 
latitude. e 

An investigation of the mean North Polar distances of Polaris 
in botle culminations observed at Greenwich be€ween 1883 and 
1889 leads to the conclusions : (1) that it is probable that the 
observations of Polaris at Greenwich confirm the variations of 
latitude observed elsewhere in 1884-1889 and 1889-1890; (2), 
that there is a very strong probability that the variations in these 
years had an exceptional character, and do not agree with the 
annual variatigns, deduced from the observations of, Polaris at 
Greenwich during the period 1851-1882. 


e 

RE-DISCOVERY oF Wour’s COMET (1884 III.}.—Astro- 
nomische Nachrichten, No. 3033, conieins the information that 
Wolf’s periodical comet was observed on its return “by Prof, 
Barnard, of Lick Observatory, on May 3'9792 G.M.T® The 
following ephemeris is from on® givéh in Adinburgh Circular 
No. 12, by Prof, Berberich. The brightness of the comet at 
re-discovery has been taken as unity. 


e Ephemeris for Berlin Midnight. ° . 
189r. Right Ascension. Declination. Brightness. 
m. s o A 

May 23 23 16 3I + Ig 47I 1°44 
»® 27 25 42 18 42°8 1°54 
no 33 n 35 © 19 37°7 1:65 
June 4 44 26° * 20314 .. 1'77 
» 8 53 59 ee 71 2399 . TO o 
» 12 o 3 40 22 149 ... 2°03 
» I6 13 30 23 4'0 ... 2°18 
+ 20 23 26 23 50'8 ... 2°33 ` 
. » 24. 33 32 24935°2 ... 2°50 
28 o 43 44 25 16'9 2°68 
54 5 25 55°4 2°88 
91 434. 26 303 ... 308 
September 3°3199 Berlin 


meat time. It is near g Pegasi at the present time, and may 
therefore be seen just before sunrise. The motign is*towards 
Andromeda. . 
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THE PARIS OBSERVATORY. 


“THIS report opens with the address delivered by the Director, 

Admiral Mouchez, before the Council of the Observatofy 
on February 24 last ; the following is a brief summary of the 
most important pgints touched upon. 

Riter referring to the successful completion of the building 
for the large eytatori@ coudé, in which the instament is now 
being erected, and to the formation of a special service for 
spectroscopy, over which M. Deslandres das been put in charge, 
he enters 8n the question of the formation of a branch establish- 
ment outside Paris. ‘‘The gemands of modern science,” he 

says, ‘the extreme smallness of the quantities on which the 
astronomy of position depends, and the extreme faintness of 
the objects tHàt physical astronomy studies in order to penetrate 
more and more deeply into the knowledge of the universe, admit 
indeed of new processes of observation of such delicacy that 
they are altogethgr incompatible with the tusmoM and dis- 
turbances of all kinds in a populous city. The instruments with 
large optical power lose nearly all their superiority "because they 
magnify the defects of an impure and disturbed atmosphere at 
least o@ rapidly as the imdtes of the stars,” 

This is by no means the first time that this question of a 
branch establishment has been raised, but it looks very much 
as if it might now be taken up seriously. It seems that a 
proposal has been made to extend the railroad from Sceaux- 
Limours in the interior of Paris to Médicis and Cluny, where it 
would join the metropolitan ; if this project was carried oft, 
trains would run as close to the Observatory as 150 metres, hus 
affording the assistants at the Observatory an interesting amuse- 
ment in calculating the distances of these trains by the vibrations 
set up in the various instruments. ; 

A committee of inquiry, presided over by M. Chauchat, has 
been formed to inquire into the situation, and the unanimous 
opinion of all the astronomees questiongd on the subject was that 
“the Observatory would be almost lost if this project was 
carried out according to the present conditions.” © 

Of the other arguments put forward by Admiral Mouchez in 
favour of the branch establishment, the following may be 
mentioned. The lighting of the surrounding strgets by means 
of the electric light. This, as he says, would obliterate all stars 

above the 12th magnitude, and perhaps even above the 114th, 
to say nothing of the minor planets, nebulæ, and soħe comets, 
And with regard to photographing the heavens *with moderate 
exposwres, it would become nearly impossible owing to the 
fogging of the plates before the images are formed, thè gas from 
the street lamps even now producing this effect on the sensitized 

eplates. Referring to*the opening and enlarging of the Rue 
Cassini, he points out, that at no remote date, houses will be 
constructéd from 20 metres to 25 metres in leeight at a distance 
of 100 metres, and just in the direction of the meridian line of 
tke insfTuments; these, besides completely blotting out from 
view many of the circumpolar stars at their lower culmination, 
will render the observaéion of those that remain difficult on 
account f the smoke from the chimneys. 

Foowing Admiral Mouchez’s address are the reports,’ from 
each of the heads of the Wariou$ departments, of the work done 
during the past year. With the meridian circle no le$ than 
14,374 stars have been observed, exclusive of the 432 observa- 
tions of the plapets made with the same instrumente Ob- 
eervations which were commenced in the month of April with 
the eguatorial coudé, have Men regularly pursued, and at present 
the results have been highly satisfactory. Not only ‘do we 
believe that we have settled in every detail the most precise 
rules for the application of the new method, but als® we have 
obtaifted the constant of aberration with an exactness which 
surpasses all researches mate up fo the present time.” 

he three equatorials Dave been used by M. Bigourdan, 
Mdile. Klumpke,and M. Boinot respectively, and with them 
observations have been made of comets, double stars, nebulz, 
scclipses of Jupiter’s satellites, occultations, planets, and double 
stars. bed . 

M. Paul Henry, who is chief ofthe photographic department, 
has been busily engaged among other things in making large 
clichés of different regions of the sky, s@veral of which were 

repared at the request of foreign astronomers. 


ae most important addition to the Observatory for the, year ` 
e 


E “R8pporeAnnufl sur Etat de-l’Observatoire de Paris pour l'Année 


1890.” Présenté au-Conseil par M, le Contre-Amiral Mouche, (Paris: 
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wag the special serip for stellar specteoscopy, which, OA 
have mentioned before,e js superintended, by M. “Deslandrgs. 
This branch, when in full working order, should be of®the 
utmost value to science, and the results obtained will be looked 
forward to with interest. “With regard to this branch Admiral 
Mouchez has givefi an extract from M. Deslandres’ report on 
the installation of the apparatus and the results obtained. 

After a short description of the meteorologieal work carried 
on, together with the various other reports usually inserted in 
this pafhphlet, Admiral Mouchez @oncludes with abrief reference 
to the Observatory School at Montsouris, of whiok also he is 
Direstor. This school was organized ee tig ‘the patronage of 
the Bureau of Longitudes, in order to supply a want long felt in 
France of a sqhool for practical astronomy, where ‘* marine 
e@ificers, explorers, professors of science, and others eould come 
and accustom themselves to make ob8ervations.’, Since the 
year 1877 the Observatofy has been freely opened,to anyone, the 
only conditions being that those who go should have sufficient 
scientific knowledge to understand what is taught, and that 
their work should be®egular. To give an idea of the range of 
the subjects that form the syllabus of instruction we cannot do 
better than condense the methods of organization as given in the 
report. 

With regard to astronomy, both theoretical and practical 
lectures are given twice or three times a week, M. Boitel 
delivers a course on electricity and magnetism which. extends 
over four months, during which time he conducts the officers 
over all the large electrical manufactories in Paris. Lectures 
on meteorology are delivered by M. Moureaux, who concludes 
them with practical instructions for the determination of the 
magnetic elements. M. Thoulet treats of ocean geography 
in a course that is of interest and use tosailors. The regulation 
of the compass, so important to-day on account of our iron ships, 
forms the subject of a number of lectures by M. Caspari, whiie 
photography is studied for two months under tif@ supgrintendence 
of M. Guenaire. Pied 

From this syllabus it will be seen that a good, “practical, and 
sound course is open to all those who wish ¢o take advantage of 
it, and in the list of explorers who thave figured in the principal 
missions during the last fifteen years the majority will be found 
oa served at any rate a short period at the Observatory 

chool, 

In concluding his remarks, Admiral Mouchgz, after referring 
to the school that was started in 1879, and which was,suppressed 
some years afler for rgasons of economy, points out the necessity 
of giving every encouragement to the one that is doing such 
good work at Montsourés. W.J L. 





NOTE ON THE PHYSIOLOGICAL ACTION OF 
CARBON-MONOXIDE OF NICKEL [Ni(CO),]+ 


Y the kindness of Mr. Ladwig Mond, we have had the 
opportunity of examining the physiolegical action of car- 
bon-mpnoxide of nickel, a®substance of unique chemical com- 
position, represented by the formula Ni(CO),. The general 
results of our investigation are as follows :— y 
(1) Ni(CO),is a powerful poison whew injected subcutaneously 
into a rabbit weighing 1'5 kilo. even with a dose of 1/30th c.cm. 
(2) The vapour of Ni(CO} in air, even to the extent of o'5 per 


` cego is dangerous. 
3) 


The symptoms are those of a respiratory Poison, and are 
similar to those caused by carbonic oxide. 

(4) The spectrum of the blood *of an animal poisoned by 
Ni(CO), is that of carbonic-oxide-hemoglobin, and*it i$ not 
reduced by sulphide of ammoniume 

(5) When the J:bstancee is injected gmbcutaneously it is 
probably in part digsociated in the tissues, as there is evidence of 
ipe existence of mick] in those ti®%ues, but the nickel also finds 
its way into the bipod, and is found there. e 

(6) The substan produces Ê remarkably prolonged fall of 
temperature even whea given 11 small quantities. In several 
®mstances, with lethal doses, the Tall was from 2° to 12°C. This 
may bg accounteal for b} the hæmoßlobin being prevented to a 
large extent from supplying the tissués with oxygen. Nico, as we 
may, for convegience, call this substance, makes it possible to give 
graduated doses of carbonic oxide, and thus reduce temperature 


e 
« By John G. McKendrick, M.D., F.R.S3 and William Saodgrass, M.A. 
M.B., Physiological Laboratory, University of Glasgow. 
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A directly interfering with thë respiratory exchanges occyrring 
Ae tissues, The objêctions to its use ag an antipyretic ere 
thay, owing to its poisonous properties,*it is difficult to inject it 
ubc@taneously in sufficiently small doses, while it is not easy to 
wbtain a°solutior in any menstruum in which decomposition will 
aot take place. If econvenient method of dissolving it could 
ve devised, Ni(CO), might become a valuable antipyretie, the 
nodus operandi of Which is intelligible. 1 





AWD ACADEMIES. ° 
LONDON. 
Chemical Society, April 2,—Mr. W. Crookes, F.R.S., 


Vice-President, in the chair.—The following papers were read :— 
Zitraconflugrescein, by J. T. Hewitt. Lunge &nd Burckhardt 


SOCIETIES 
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aaye shown that maleic anhydride is capable of yielding a 
fluorescein ; the author has obtainedethe corresponding fluo- 
zescein from cifracofic anhydride, by the action of resorcinol in 
‘he presence of sulphuric acid. Citraconfluorescein is easily 
soluble in alcohol and glacial acetic acid, fajrly soluble in water ; 
whe aqueous solution is yellowish-brown and shows a green 
uorescence.—Ethylic thiacetacetate, by Dr. C. T. Sprague. 
“Hübner obtained ethylic thiacetacetate by the action of sulphur 
emonochloride, S,Cl,, on ethylic acetacetate. It has since been 
obtained by Delisle by the action of sulphur dichloride, SCl., on 
cethylic acetacMate ; by Schénbrodt by the action of sulphur on 
nhe copper derivative of ethylic acetacetate ; and by Michaelis 
and Phillips from thionyl chloride and ethylic acetacetate. 
Buchka proposed the formula S(CH.Ac.CO,Et),, but an al- 
Kernative formula, S(O.C:CH.CO,Et),, was suggested by 
Delisle. The author describes the preparation of the substance 
and the products of its interaction with hydrazines ; and shows 
Khat it behaves towards phenylhydrazine in the samg manner as 
vethylic acetacetate. The results are in accordance with the 
formula proposedaby Buchka.—The function of chlorine in acid 
«chlorides as®exemplified by sulphuryl chloride, by Hf, E. Arm- 
strong. A nember of experiments carried out during recent 
years in the author’s, laboratory show that sulphuryl chloride, 
‘SO,Cl,, acts on benzenoid qmpounds simply as a chlorinating 
«agent. Sulphuryl chloride is easily formed by the direct union 
of sulphur dioxide and chlorine in the presence of a catalyst, 
such as camphor, charcoal, or acetic acid ; it is a highly mobile 
liquid of low boiling-point, and is acted on with extreme slow- 
ness by water and glkaline solutions. It is an inert substance 
possessed of properties by no means such as are usually regarded 
as characteristic of acid chlorides. The chlorige is apparently 
but loosely held, and is easily withdrawngby a compound*havtng 
an affinity for chlorine, such as naphthalene. On warming a 
mixture of this hydrocarbon and sulphuryl chloride, SO, is 
evolved and naphthalene tetrachloride is prgduced. The author 
„doubts whether the chlorine in acid chlorides is possessed of 
special activity, and is inclined to the view that the activity of 
acid chlorides*is conditioned by the oxygen rather than the 
chlorine; this view being supported by the observations ef 
‘Wagner and Saytzef¥ and the later qnes of Pawlow (Annalen, 
clxxxviii. 104). The author also discusses the action of SQgHC]I, 
and the anffogous compound SO ,. ELC], and points out that pyro- 
sulphuryl chloride, S,OsCI% behaves much as if it consisted of 
SO; and SO,Cl,—The action of nitric acid on the ligno- 
celluloses, by C. F. Cross and E. J. Bevan. Dilute nitric acid 
attacks the ligmo-celluloses when heated with them at 60°, with 
the formation of a bright yellow derivative of lignone and nitypus 
acid On furfher interaction, large quantities of nitrous oxide, 
ı NaO, are evolved, together with carbonic anhydride and a small 
propgrtion of nitric oxide. ® A sensible quantity of hydrogen 
cyanide is also produced, the proportion being increased by 
increase of temperature. Theeobservations point to the entrance 
‘of the NOH residi&ginto the lignene molele ; its interaction 
with nitrous acid being finally the displac&nent of *H, by O. 
The reaction is probably gen@tal for compounds containing-thg 
, NOH residue, and the authors suggest that tention be paid to 
the gaseous products of the intgrgction of nitric acid And carbon 
‘compounds, as calculated to elucidate their mechanism.—The 
Chairman, Mr. Crookes, gave a short verbal account of obseeva® 
tions on the volatilization of metals iz vacuo ùrfler the in@uence 
_of an electric discharge. s e 
* This investigation was carried on during last winter. Ft appears that M. 
Hanriot made a communicagior of the subject to the Sogiété Chimique ong 
February 27. He found the substancegto be more poisonous than @O, and 
that the blood gave the spectrum of carbon-monoxide-hemoglobin, 
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April 16.—Prof. A. Crum Brown, F.R.S., President, in t% 
chair.—The following papers were read :—Studies on the 
formation of substitution derivatives, by H. Gordon. The 
following exferiments were undertaken with the object of 
throwing further light on the laws which govern substitution iu 
the case of benzenoid compounds. Zhe action of bromine on 
diorthonitrophenol,-When bromine is addedeto an acetic gcid 
solution of diorthonitrophenol at ordingry temperatures, the 
normal product, namely parabromdiorthonitrophenol, is obtained. 
However, if the mixture be heated at 100° for a short time, 
a mixture is obtained fonsisting of parabromdiorthogitrophenol 
and orthobromorthoparadinitrophenol. And if the heating be 
prolonged, and small quantities ®f bromine added, the mixed 
product is converted into orthobromorthoparadinitrophenol. 
Parabromdiorthonitrophenol is tferefore completely converted 


èi by the action of heat, and bromine- into the isomeric ortho- 


bromorthoparadinitrophenol. The same isomeric change takes 
place undeg the influence of nitric acid. An acetic acid solution 
of parabromdiérthonitrophenol, when heated@vith a few drops of 
nitric acid ag 100°, is completely converted iwto the isomeric 
orthobromorthoparadinitropheno]. Experiments were then under- 
taken with the corresponding chloro-gompounds. It ws found 
ghat chlorine had no®action on diorthonitrophenol whtn dis- 
solved in acetic acid at 100°, even in the presence of iodine. 
Chlorination, however, takes place when chlorine is passed intu 
a solution oP diorthonitrophenol in antimony pentachloride at 
105°, and only the normal product parachlorodinitrophenol is 
fagmed. Action of bromine on parachlordiorthonitrophenol. -Ex 
periment to ascertain whether isomeric change could be effected 
y the action of bromine on parachlordinitrophenol only gave 
negative results, the normal product, parachlororthobromortho- 
nitrophenol, being obtained in every case. The author considers 
that in the case of the chlorine compound isomeric change does 
not take place, because the chlorine is more firmly held than 
bromine. Action of sulphuric acid on orthoparadichlorphene!- 
orthosulphonic acid.-Thecombine@action of heat and sulphuric 
acid on orthoparadichlorphenolsulphonic acid gave no indication 
of any isomeric change taking place, although the reaction was 
investigated under a great variety of conditions of temperature, 
&c, The corresponding dibromphenol also gave negative results, 
but as several Secondary reactions set in, such as the formation 
of tribromphenol, this reaction was not further investigated. 
The chloripation and bromination of phenol—Phenol when 
chlorinated in the ordinary manner yields a mixture of para- and 
ortho- ehlorphenol. The author finds that a mitar mixture is 
obtained when SO,Cl, is employed as the chlorinating*agent. 
He has also investigated the action of bromine on phenol under 
the conditions described by Hübner and Bgenken (Ber, vi. 170), 
an@ finds that the product is practically pure parabromphenol.® 
The sulphonation of the nitrophenols,-Orthonitrophenol and 
paranitrophenol aré, according to Armstrong, both readily 
acted upon by SO,HCI; the former yields the We¥-known 
sulpho-acid ; the latter yields a produce which is decompos&! 
by water, and was supposed by Armstrong to be the sulphate, 
and this the author finds to be the cag. The author gonsiders 
that the initial action in both cases is the same ; but that the 
sulphate formed from orthonirophgnol at once undergoes 
isomeme change, whereas the sulphate from paranitrophenol is 
more stable. The author did not succeed in obtaining any 
sulpho-acid by heating the sulphate from the paranitroy-heno! 
at 100% ee he obtained a fair yield of sulpleo-acid by heating 
the nitrophenol with two moleculag proportions o6 SOHCI a 
roo’, Hence, there is little doubt that the paranitrophenol- 
sulphonic acid is formed by the sulphonation of the sulphate. 
Metanitrophenol resembles the para-coiApound in being con- 
verted into sulphate, but not into the sulpho-acid even by thesction 
of heat.—Cotmpounds of daxgrose with the oxides of nickel, 
chromium, and iron, by A. C. Chapman. The nickel com- 
pound is obtained by adding a s8letion of nickel hydrate in 
ammonia to a solution of dextrose in 90 perecent. alcohol. It 
is a green amorphous substance, insoluble in water and alcohol, 
of the composition CgH,,0g-2NiO + 3H,O. , The chromiun™ 
compound, which appears to have the composition represented 
by the forma C,H,,.0,.€r,03 + 4H,O, is prepared by 
dissolving an excesy of dextrose in an aqueous solution of 
chromic chloride, and pouring this solution into cold strong 
ammonia. The precipitated hydrate partly dissolves on stand; 
ing, &nd on pouring the purple solution so obtained into 90 RET 
cent. alcohol, the chromium dextrosate is ere | as a lilac- 
colouredeprecipitate. The iron compound, 2CgHy.05.3Fe.O 5 
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+ 3H,0, is obtained by adding a slight excess of ammonia to a 
solution of ferric chloride containing an excess of dextrose ; on 
standing, a deep yed solution is obtained, which when poured into 
90 per cent. alcohol yields the dextrosate of iron as a rêd 
flocculent precipitate, The moist compound dissolves easily in 
waler to a red sqjution, is decomposed ¿on boiling, but is not 
decOmposed by ammonia, potassic ferrocyanide, or potassic 
thiocyanate. The di} compound is insoluble ein water—A 
rapid method of estimating nitrates in potable waters, by Dr. G. 

arrow. „The method depends on the* reduction of nitric to 
nitrous acid by means of zinc dust and hydrochloric acid, in a 
very dilute solution, in the @resence of a-naphthylamine and 
sulphuric acid ; the estimation is made by comparing the depths 
of the pink azo-coloration developed in the solution with that 
arising on sfmilar treatment of standard nitrate solutions, 
When nitrites are present, the amount is estimated in a similar 
manner prior to the addition of zinc dust, and due allowagce 
is subsequently made, A number of comparéson® with the 
Crum method show that very satisfactory results age obtainable. 
—The “ gravivolumeter,” an instrument by means of which the 
observe@ volume of a single gas gives directly the weight of the 
gas: #preliminary note, by F. R. Jappe F.R.S. The author 
describes a method of constructing a gas apparatus, by means o 
which, with an ordinary graduation in cubic centimetres, any 
required single gas may, without observation of témperature or 
pressure and without calculation, be measured under such con- 
ditions that each cubic centimetre represents a milligram of the 
gas. The author describes the apparatus in detail and the 
method of using it, and he anticipates that it will, at least, ive 
results sufficiently accurate for technical purposes.—Mr. de 
Mosenthal exhibited one of Lipmann’s coloured photographic 
negatives.—-The action of acetic acid on phenylthiocarbimide, by 
J. C. Cain and Dr. J. B. Cohen, Owens College. The authors 
show that the product of the action of pure glacial acetic acid on 
phenylthiocarbimide is not Macetanilidg, as stated by Hofmann ; 
but that two compounds are formed—namely, diphenylurea and 
acetanilide. At low temperatures diphenylurea is mafnly formed, 
at higher temperatures acetanilide. The reactions may be ex- 
pressed by the following equations :— 


pices +6C,H,O, = (CsH;NH),CO + (CoH OQ es 
an e 


(CoH NH) Æ Ost 2C,1H,0, = 2C5HsNHz+(C,H,0),0 4 CO,. 


—The action of aluminium chloride on benzenoid acidechlorides, 
by R. E. Hughes, Jesus College, Oxford. The author has ex- 
gmined the action Æ aluminium chloride on cinnamic and 
‘hydrocinnamic chlorides, in the expectation that pentamethylene 
-derivatives might result. The experiments however, afforded 
‘negative rgsults. The chloride was either dissolvgd in or mixed 
with ligt petroleum, and aluminium chloride then added ; action 
set in at 80-90" in the cabe of cinnamic,and at 50° and more briskly 
‘in the case of hydrocinnaypic, chloride. The chief product in both 
cases wag an ill-characterized substance, which has not been ex- 
amined, The author also describes the following compounds: 
hydrocinnamic chloride, ehydwecinnamide, and hydrocinnam- 
anilide. It is noted that benzoic and cinnamic acids nfay be 
readily separated by treating the mixture with phosphorus 
pentachloride and distilling the product under reduced prgssure ; 
the portion passifg over below 95° under 10 mm. comtains the 
benzoic chlofide, ° 


PARIS. 


Academy of Sciénces, May 1rz.—M. Duchartye in the 
chair.<-Essay on graphical dynamics, with reference to, the 
periods of motion of hydranlic mptors, by M. H. Léauté.—On 
the lowering of the surface of water in a horizontal cylindrical 
vesæl, by M. Haton de la®Goupilligre.—On the boundaries of 
the littoral zones, @y M. Léon Vaillant.—Observations made at 
diarseilles Observatory of the asteroid discovered on March 
31, by M. Borrelly. The observations for position extend fron 
April 6 to April 30.—Elements of the orbit ofgBorrelly’s new 
asteroid (208), by M. Fabry.—Provisionary glements of Borrelly’s 
asteroid deduced from observations made at Marseilles Observa- 
terygon March 30, April 8, 18, and 26, by M. Esmiol.—Solar 
obgervations made at the Royal Obgervatory of the Reman 
College*durigg tl first quarter of 1891, by M. Tacchini. 
—On the movement of the moon’s perigee, by M. eerchot. 
On limited, permutations, by M. C. A. Laisant.—Om a class 
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of complex numbers, by M. Markoff. On a registering mf 
meter applicable to” pieges of ordnance, by M. P. Viefe.- 
An “elastic” theory of plasticity and fragility of solid bagffes 
by M. Marcel Brillouin.—On the wave-surfacg in crystals, b 
M. C. Raveau.—On the determination of the dielectric constan 
of glass by meangof very rapid electrical oscillations, by M. R 
Blondlot. e The author has made some expgriments which sup 
port Prof. J. J. Thomson’s conclusion that thegspecific inductiv 
capacity of glass is very nearly equal to the square of the inde 
of refifiction, and hag least valje when a slow frequency c 
vibration is employed.—-On a new compound of oxygen an 
tungsten, by M. E. Péchard,—-Thermic study of bibasic organi: 
acids with simple functions, by M. G. Ma%sol.—Remark on th 
preceding note, by M. Berthelot.—On the fourth primary amyl 


e2lcohol, by M. ®L. Tissier.—On the diffusion of fresh water ints 


sea-water, by M. J. Thoulet.—On the theory of M. T'schermak’ 

felspars, by M. K. de Kroustchoff. A description is given of : 

new triclinic felspar having a composition véry sfinilar to oligo 

clase, but distinguished from it by several peculiarities. —On th 
genital organs of sone Tristomidze, by M. G, Saint-Remy.—Or 
the constitution of the sexual nuclei of plants, by M. Léa 

Guignard.—On the groups of the genus C/usia, by M. J. Vesque. 
—The parasitic fungus of the larva of the cockchafer, by MM. 
Prillieux and Delacroix.—The parasite of the cockchafer, by M. 
Le Moult.—On a remarkable inversion of strata termed øl 
couché observed near Toulon, by MM. Marcel ®Bertrand andi 
Zurcher.—On the permanence of the orogenic effort in the 
Pyrenees during the geological periods, by M. Roussel. 


AMSTERDAM, 


Royal Academy of Sciences, April 24.—Prof. van de 
Sande Bakhuyzen in the chair.—Mr. van der Waals dealt with 
a formula fog electrolytic dissoctation, which may be deduced 
from his theory of a mixture. This formula accounts for the 
facts (1) that ions may combine with ab#®rption of heat; 
(2) that the parameter of electrolytic dissociation varies with the 
medium which holds the salt-molecules in sol@ion ; (3) that 
the quantity of free ions may diminish when the quantity ot 
salt-molecules increases. ° 
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It is impossible to pass Dr. Gulland’s articles upon the 
nature and varieties of leucocytes and upon the develop- 
ment of adenoid tissue without bestowing on them not a 
little adv@rse criticism, and this, while appreciating fully 
the long months spent in laborious preparation and P 
examination of tissues, and in studying the literature of 
the subject, of which they bear ample witness. TH&t Dr. 
Gulland Bases his conclusions upon the view that the 
leucocytes are symbiotic, and shows at the outset that he 
totally misconceives the nature of symbioSis. is quite è 
sufficient to render fuller criticism of his views unneces- 
sary. Yet, that it may not be said that I misrepresent his 
views, it may be as well to quote his werds- upon this 
subject :— 

“ There are still” (in the Metazoan) “many functions 
to be performed which can only be flischarged by cells 
possesse@ of Protozoan characteristics. % . . To perform 
these functions it is necessary that a certain gumber of 
cells should continue to be pra@tically Protozoa, and these 
cells are what we call ‘leucocytes,’ so that we may regard 
them morphologically as representing those members of 
the primftive Metazoan colony which esmpped diferentia- 
tion, and have remained unaltered Protozoa through the 
whole series of \fetazoa” (the italics are mine). 

Such inconsequent theorizing goes far to neutralize the 
minute and careful observations which Dr. Gulland has 
made into the histology of his subject. 

That the formation of bile solids is more closely asso- 
ciated with the general metabolism than with the changes 
of digestion is the annclusior? drawn by Dr. Noël Paton 
and Ms Balfour, though somewhat unexpectedly they 
find that in fever, where the general metabolism is 
greatly increased and the digestive processes reduced, 
the amoufit of bile solids excreted is diminished. All 
studies of cases of biliary fistula in man are of value, and 
such ffl observations as those here described are rare. 
Of drugs they find calomel and salicylate @f soda active 
in incneasing the flow of bile. Whether they arê right in e 
looking upon the bile as an excretion, rather than as at 
éhe same time a secretion playing anessential part in diges- 
tion, is open to goubt. Even if with bile excluded from the 
intestine gnly 30 per cent. of the fats ingestgd pass out 
unused, that nevertheless is a proportion large Cnough to ' 
demand consideration, and to support the assumption that a 
as a secretion, as well as an exfretion, the bile is of de- e 
finite importance. The ingenious method devise for the, 
estįmation of the bile pignfents®(p. 197) deserves a more 
extended trial. 

t a time when Koch’s endeavours to cure tuberculosis 
by méans of injections of products fof growth of thee 
tubercle bacilli have brought the whole subject of bacterio- 
therapeutics prominently to the fore, the full discussion of 
this by Drs. Woodhead and Wood is very acceptable, 
based, asit is, upon thgir own, important discovery that 
the invasion of the organism by the bacillus of anthrax 
may be prevented by injecticdh# of the sterilized fleid in 
which the Bacillus pyocyaneus has be€n grown. Space 
forbids that I should do more than indicate that these 
interested will here find a full actount of our present * è 
knowledge Bf a subject which is occupying the energies * « 
of every leading*bacteriologist. 

Of allied interest is the communication by Dr. Wood ° ge ' 
the uterus, the largest mass of unstripel muscle in the | afd Mr. Ross. It hgs long been known that the advance: * 
body, becomes duting corgraction relatively an@mic. z of erysipelas can often be successfully eombated bye s 
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MEDICAL RESEARCH AT EDINBURGH. 


Laboratory Reports of the Royal College of Physicians of 
Edinburgh.® Vol. III. (Edinburgh afd London: 
Young J. Pentland, 1891.) 

N OW that for three years the laboratory of he Edin- 

burgh Royal College of Physicians has shown 
steady advancement in every direction—in the nufnber of 
workers engaged within it, in the volume of work accom- 
plished,and more especially in the qualfty of that work— 

“Dr. Grainger Stew&rt and his Council must congratulate 

themselveg heartily that they were undeterred by any 

misgivings from entering upon a venture which has been 
so abundantly successful, and which has added so much 
to the renown of the College. It must be a source of 
very sincere satisfaction to them, and especially to Dre 

Batty Tuke, the prime mover in its organization, to 

know thatyno laboratory in the Kingdom can show for the 

same space of time a record of so much good work in so 
many directions, of which a large part would never have 
been undertaken had this laboratory not been established. 

In many respects the present volume exhibits marked 
improvement as compared with its predecessors. While 
composed of more thaw a dozen papers, these only re- 
present but a portion of the investigations that have been 

© $ 

completed, and all of them contain matter of permanent 
interest ; @thérs whose interest is of a more temporary 
nature have, I think wisely, been excluded. The value 
of the volume is furthe® enhanced greatly by the fact that 
the majority of the reports appear here for the first time. 
Among these may be mentioned Dr. Helme’s important 
contribution to the physiology of the uterus; Dr. Gul- 
land’s keterodok papers upon leucocytes and adenoid 
tissue ; Noël Paton and Balfour’s wery full studies upon 
the composition and physiologicgl action of thè bman 
bile ; Woodhead and Cartwright Wood’s observations 
upon bacterio-therapeutics ; and a short but important 
communication by Cartwright Wood and Maxwell Ross 
on the igfluence which the process of inflammation 
exerts upon the course of igfectious disease. 

Taking theseén order, Dr. Helme’s paper is of especial 
value, not only clinically, from*the light it throws on the 
mode by which certain drugs act upon the uterus, and 
from the consequent indications it affords as to the 
conditions under which they may wisely be administered, 
but also a8 a contribution to the physiology of non-striped 
voluntary emuscle. Employing the #éderlebende organ— 
the organ removed with all precautions immediately after 
the death of the animal (a sheep)—and continuing the 
circulation through it artificially, Dr. Helme has been 
able to study igs slow thythynic a apart from 
the influence of the central nervous¥systemeand of the 
changes in the blood suBply. Frog a physiological pint 
of vie’, his most important observation is perhaps that 
which brings out the strikihg diffegence existing between 
striped and non-striped nfuscle as regards the relatienship 
between contraction sand blood supply. Whereas a 
striped muscle during contracfion becomes hyperzmic, 
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paining the skin immediately outside the erysipelatous 
area with some counter-irritant. The authors have 
studied the ratéonale of this treatment, and conclude 
that the irritant brings about the formation of a 
_ Zone of inflammation, with dilatation of the vessels 
and gjapedesis o the white corpusdes, which now, 
by destroying the migococci, act as a barrier to the 
further progress of the disease. With the malignant 
pustule produced by the inoculation of the anthrax bacilli, 
similar counter-irritation was effectual in only three out 
of thirty cases—that is to say, with the more active virus 
the stimulus applied was net sufficient to produce an 
effectual barrie? J. GEORGE ADAMI. 





THE CHEMICAL AND BACTERIOLOGICAL 
EXAMINAPION OF POTABLE WATERS. 


Examen Linico y Bactewiológico de las Aguas Potables. 
Por A. E. Salazar y C. Newman, fon uno capitulo 
del Dr. Rafael Blanchard sobre “ Los Animales Pará- 
sitos introducidos por el Aqua en el Organismo.” 
(London: Burns and Oates, 1890.) 


‘ PECULIAR interest attaches to this work at the 
present moment in consequence of the sad politica? 
events now going on in the country from which it has 
emanated ; for, whilst almost each successive day brings 
news of the sacrifice of human life in one of the fiercest 
and most sanguinary civil gontests of recent years, the 
object of this book is to show how fhe latest results of 
scientific research may be applied to combating ‘on the 
same soil some of the ills which flesh is heir to. The 
publication of this treatise for Chilian students affords the 
strongest evidence of the rapidity with which scientific 
knowledge traverses the globe at the present day, and it 
must be a source of great satisfaction to all ingerested in 
the disseminafior? of the principles of hygiene that threre 
should be a demand for a work of such an adV¥anced 
character in acountry go remote from what we are wont 
to regard as the centres of civilization. 
The scope of this work is more compgehensive than 
that of pegimps any similar one in our own éanguage ; 


e Engfish treatises on water analysis being in general only 


short manuals giving ingtructions for the execution of 
analytical methods devised by their authors, who usually 
tlismiss ‘the rival methods of others with a few words, 
often not of a very complimentary kind. The pages 
under review, however, not only give an interesting ac- 
gount of the varioug methods employed by water-analygts, 
buf subject their several clgims to a fair and impartial 
criticism, whilst detailed information is supplied for carry- 
ing out those methodywhich the authors regard as, on 


e the whole, the most serviceable. Again, a most exhatistive 
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ginal photographs representing bgth the microscopic and 
macrasopic appearance of some bacéeria. Indeed, th 
bacteriological part is thesreal centre af gravity of tife 
work. A decade will soon have elapsed since the bat- 
teriological examination ofẹ waters began to attract much 
attention, in consequence of the ingenious method o 
gelatin-plate*cultivation devised by Koch? It was not, 
however, until some years later that the method yielded 
results of any practicgl importance, inasmuch as it was 
at first almost exclusively applied by bactewiologists 
whose frevious information on questionseof water-supply 
was of a somewhat limited order, whilst the value of the 
method for the s8lution of many hitherto unsolved prob- 
lems connected with the, hygiene of Water is even nowe 
but imperfectly appreciated by chemists When the 
method was first applied to the London water-supply, in 
the year 1885, it at orte brought to light that in the pro- 
cess of sand-filtration, as practised on the large scale, 
£ most astonishing proportion of the micro-organisms 
present in the unfiltered water were removed, whilst in 
the best of our deep-well waters the number of, microbes 
’ found was so small that it seemed probable that the re- 
moval of these low forms of life in this process of 
natural filtration was really complete, and that the few 
actually found had very likely been imported into the 
wells from the surface. On the other hand, it was shown 
that the sand-§lters did not whoky remove the organisms 
present in the unfiltered water, as, in the course of regular 
examinations carried on over a period of mére than three 
years, a most unmistakable relationship *begween the 
number of microbes present in the unfiltgred and filtered 
waters respectively was discernible The scape of the bac- 
teriological method of examination became very much 
narrowed when it was discovered that there are many 
micro-organisms which have the power of, multiplying 
to an enormous extent in the purest wkters, ingluding 
distilled water itselfso that the number of microbes 
presefit if a given sample of water affords no indication 
This dis- 
turbing element in fhe bacterioscopic examination of 
water is not sufficiently emphasized by the authors. But 
this extraordinary phenomenon of multiplication, although 
it invalidates the bacteriologigal process for A general 
purposes of water examination, does nobat all interfere 
with its successful application to the investigation of the 
efficiency of filtration, either natural or artificifl, pro- 
vided that the filtered water is subjegted to examination 
without delay after it has undergone the process of 
filtration. s 

It ghould be pointed out that there exists agvery wide- 
spread misapprehension as to the ideal object of the bac- 
teriological examination of waters,*and the authors of this 


. . o 
account is given of the lacteriobogical examifiation of | work fall into the same error to some extent also. * It'is 


water, including precise instructions for the cultivation of 


micro-organisms, the preparation of nutritive media, the 
sterilization of apparatus, the use of the microscope, and 
thé performance of ingculation experiments on animals. 
But even this ample programme yas inadequate for the 
ambition of the authors, who have associated with them- 
. selves a third colleague, who contributes a bulky ap- 


oe pentlixeon “the animal parasites gaining access to the 


7 corgaftismethrough water.” The worlsis not only profusely 
* Mlustrated with cuts, but contains also a number qf ori- 
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very generally suppoped thatthe thain object of a bacterio- 
logical examination fis to discover whether or not there 
ares tlisease-producing eorganism# e.g. those of typhoid, 
in the water, But this is a point really of very kmited 
importance, and what should $e kept in view in an ex- 
amtnation of water is the endeavour to discover, not 
whether ethe wate? tontains zymot{c ‘poison at the time 
of analySis, but firstly, whether it is exposed to influences 
whjch may at any time lead to the iptroduction of such 
zymotic bisons, e.g. ‘through centamination with sewage 5 
e ra . 
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mand secondly, whether, ifesuch organized poisons ghould 

Sa access, there if any sufficient głarantee or not*that 
they will be deftroyed or rethoved before the water 
reaches the consumer. It is because the chemical analysis 
affords us at present a better clf than the bacteriological 
examination as to whether a water has received sewage or 
not that it i¢ of more general applicability than the 
latter ; but we must appeal to a bacteriological inquiry 
in order toe ascertain wifether, in the event of sewage 
gaining a&cess to the water, there is a guarantee jn the 
subsequent history of the water that the zymotic poisons, 
which may at any time accompany the sewage, would 
undergo*removal. „In short, the object of nearly Al 
water exafninations is obviously #0 ascertain whether the 
water may at arly time be dangerous to health, and not, 
even if this could be with certainty determined, whether 
it contains a zymotic poison at the particular moment of 
examination, 
microbe, which is now pretty generally accepted as the 
inducing cause of typhoid fever, has been on more than 
one occasidh actually discovered in drinking-water which 
was under suspicion of producing an epidemic of that 
disease, affords most important evidence as to the manner 
of its distribution. 

There is much need of a similar work to this in Eng- 
lish, as each year an increasing number of younger 
medical men are coming forward for the degfees in Public 
Health whichsare now granted by several of our Uni- 
versities, ®antl,to these a practical and critical treatise 
such as thi would prove of great value. It is of great 
importance that ‘such Rublic Health students should be 
impressed with a sense of the responsibility which 
attaches to the examination of waters for domestic pur- 
poses, and that most serious mischief may and often does 
result from such gnvestigations being intrusted to incom- 
petent ptrsons. It is gratifying to gee that the authors 
do not undertake to prescribe any of *those ertigcial 
standards of purity for drinking-water which so frequently 
figure in books of this kind, and which are attended with 
the greatest danger, leading as they do the ignorant to 
believe that they can pronounce upon the fitness or other- 
wise of waftr for drinking purposes from the numbers 
which they have obtained fh a few simple quantitatéve 
‘determinations. For it must never be forgotten that the 
sanitary2xamination of water is surrounded with such 
difficulties that it is ony by bringing to bear on each par- 
ticular case all the evidence that it is possible to obtain, 
and then igterpreting this evidence by the light of an 
extended experience, that a sound judgment cag be 
arrived at. ° P. F. F. 


_ a 
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OUR BOOK SHELF. 


Botany: a Conch? Manual ‘for Studes of Meticine and 
Science. By Alex. Johnstone, F.G.S. (Edinburgh and 
London: Young J. Pentland, 1891.) i 

DURING recent years many,books on botany*have been 

published, specially for the use of students preparing for 

examinations. In thesg a few types and, phases of plant 
life have been described somewhat in “detail. ‘In the 
present case a much wider range has been taken, the 
result being an illustrated botanical note-b8ok, condensed 
but not meagre. Im ‘the pgeface thee author talges it fôr 





granted that every stydent nowadays attends lectures ! 
ad 
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On the other hand, the fact that the, 





or demonstrations, and “therefore does not so mifch 
require a manual with diffuse explanations, but rather a 
kind of illystrated digest and general note-book, which 
ewill enable him to quickly arrange and make most effec- 
tive use of the various facts and theories treated of by his 
teacher.” A book,on these lines Mr. Johnstone has been 
successful in producing. It consists of 260 pages an@ 226 
illustrations. Some of the latter are te ones which seem by 
custom tobe considered necessary for reproduction in every 
fresh botanical mænual, while others appear go be new. 
The outline ones, such as those on p. 30, illustrating the 
branching of cells, give a much clearer idea than could 
be done by pages of letterpress. A short introductory 
chapter points out the position botany holes in science. 
The strictly botanical part of the work is treated of in 
four sections, viz. (1) morphology ; (2) external morphology 
Or orgamogsaphy ; (3) physiology ; ang (4) taxonomy. 

Under morphology, the structure, life-history, contents, 
and modifications of the cell as an individual are first 
treated of, after which the combjnations of cell@to form 
tissues are descrihed, a special chapter being resd&ved for 
the consideration of systems of permanent tissues. The 
section on external morphology will be found very useful 
to beginnérs in systematic botany. It could be wished 
that the chapter on physiology, although containing much 
eiseful information in its 15 pages, had been more 
extended. The greater part of the remainder of the 
book is devoted to taxonomy, in which the leading 
characters of each class (arranged in ascending order) 
are given, followed by the names of some of the genera, 
which may be regarded as typical of their respective 
classes, and interspersed with illustrations. The orders 
of Angiosperms mostefrequent?y met with are represented 
by short diagnoses and floral diagrams. A useful glos- 
sary and index complete the book. 

The arrangement throughout the book is good. The 
various headings, &c., printed in type differing according 
to their imfortance, have been very carefully set out, and 
give a good résumé of botany in a tabular form. As an 
illustrated note-book for a teacher, as well as a student, 
this work will be found of great use. « oC. H W. 


Hand-book of the Ferns of Kaffraria. By T. R. Sim, 
Curator of the Botanic Garden, King Williamstown, 
eSouth Africa. 66 pages, 63 lates. (Aberdeen: 
Taylor and Henderson, 1891.) 
THIS little book*contains popular descriptions and outline 
plates of tlfe ferns of Kaffraria, with a chaptef ef defini- 
tions of the botanical terms used if describing ferns, and 
another giving directions how tg cultivate them. The 
Cape, considering the general interest and remarkable 
individuality of its phanerogamic flora is very poor in 
ferns. Kaffraria yields only 68especies, about the same 
nunfber as Great Britain. Amongst them are two tree 
ferns, a Cyathea and a Hemitelia, and several herbaceous 





speases of a distinctly subtropical type,such as Vittari: , 


lineata and Marattia frarinea. Associated with these ate 
several species with which we are familiar at home, such 
as Aspidium aculeatum, Cystopteris fragilis, and Adian- 
tum Cgpillus- Veneris. No doubt*by further exploration 
the list wif be considerably increased. The auther does 
not seem to have knot anything about the Rev. R. 
Baur, a Moravian missionary who made large collections 
of ferns and other plants in frfnskeiai Kaffraria. * The 
two new species which Mr. Sim claims to have added to 
the Cape flora cannot be admitted as novelties. Blechnum 
eventotunt is a variety of the Americafl B. hastatum, which 
I do not think can stand as distinct specifically from 
the common Cage B. australe. The plant figured as 
Limaria lanceolata on Plate 25 is no doubt Lomaria 


inflexa of Kunze, which was gathered long ago in the 
colény, by Gueinzius, and is beautifully figured hy wnze ° 
from specimens which he forwarded. ‘By the aifi of this’? 


book theye can be no difficulty, even to an &mateur, in 
e 
. e . e 
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recognizing any of the Kaffrarian species ; and perhaps at 
some future time Mr. Sim, who was trained at Kew, will 
extend his area so as to cover the whole colony.for which 
the total number df ferns known is between 130 and 140. 


J. G. BAKER. 


Rider® Papers on*Euchd. Books 1°17]. By Rupert 
Deakin, M.A. (Lomlon: Macmillan and C@., 1891.) 


THIS little book consists of a series of graduated riders so 
arranged that the beginner may be able to thoroughly 
understand and grasp the principal propositions of the 
first two books of Euclid. Ofe of the chief errors that the 
author endeavours to avoid,is the great stress teachers 
lay on some @f the propositions, which are treated as 
most important, while others are more or less overlooked. 

The method he adopts is to treat each proposition first 
as a rider, and bysgiving the enunciation and @rawing 
the figure, see if any of the class can show how it js proved. 
By this means the subject can be made interesting, as 
beginner®can then look ypon each rather as a puzzle than 
as a stiff piece of work. ° 

The two books are divided into nine parts, each part 
consisting of six papers, and the riders in each paper, 
with the exception, of course, of the first, deal with 
all the preceding propositions. The student is ad- 


ment entombed ina Blue-book. Since, however, my frignd trai 
his coat, it would be doing *iglence to my oldsestablished regdrd 
for him to refuse to tread on it—just a little. * 
The question raised by Mr. Dyer seems to be, why shoufd not 
the examining board in Buflington Gardens undergo certain 
reforms and continue to be the so-called University of London? 
It has done food service to education, he sa¥s, and with the 
removal of more than half its members and thétr replacement 
by gentlgmen who either really know or really care about 
University education it might do m@re. If it werephe suggests, 
to rise superior to all its most solemn obligations andefalsify the 
pledge of its founders by undertaking to tgach as well as to 
examine, it would really be as much of a “teaching University ” 
as is either Oxfowl or Cambridge, and its non-collegiate sup- 
po&ters from all parts of Britain might enjoy the spectaele of the 
mother-college (University College) from Which this examining 
board took birth, abandoning in favour of Byrlington Gardens 
those traditions of scientific research which have made the 
College in some measure a realization of Fichte’s ideal. 
{Mr. Dyer seems to” have forgotten the facts when he con- 
tends that such teaching as Fichte sketched in his plan for the 
eUniversity of Berlin, cannot be carried on in the same institution 
or by the same men who administer the teaching required by a 
University student at the commencement] ofhis career. Fichte's 
plan was carried out in the University of Berlin, gnd bas been 
followed by every other University in Germany, The very 


° 
would rgscue from proverbial oblivio# the pages of careful E4 


vised in the first six papers only to draw the figures, ine questions which we are no w debating were debated in the early 


order to accustom himself to one of the chief difficulties 
which, as the author says, “ experience shows me that all 
students feel more or less in solving riders.” 

At the end are printed the enunciations of the proposi- 
tions of the two books, followed by several papers set at 
various examinations. Altogether, teachers will find this 
an admirable help for cl&sses in which the subject is 


being treated for the first time. > 


Die Krystallanalyse oder die chemische Analyse durch 
Beobachtung der Krystallbildung mit Hülfe des 
Mikroskops mit thetlweiser Benutzung sefnes Buches 
über Molekularphystk. Bearbeitet von Dr. O. Lehmann. 
(Leipzig : Engelmann, 1891.) e 

WE have soeecgntly noticed at length the splendid york 
of Dre O. Lehmann on “Molecular Physics” (see 
NATURE, vol. xlii. p. 1) that it is only necessary in this 
place to call attentgon to this pamphlet of 82 pages, 
iflustrated by 73 woodcuts, in which the author gives 
the necessary directions for the work of micro-chemical 
analysis. „The instruments used and methods employed 
arg con@isely stated, and all the essential details of the 
operations are suppliéd to the chemist in this little hand- 
book. Dr. Lehmann claims, not unjustly, that the 
methods*of micro-chemical analysis must play the same 
part if the laboratory of the organic chemist as spectral 
analysis does in the lab8ratofy of the inorganic chemist. 





b LETTERS TO THE EDITOR. « ° 


[The Editor does not hold Pimself responsible for opinions ex- 
pressed by his correspondents, Neither can he undertake 
to return, or to correspond with the writers of, rejected 
mpna As intended for this or any other part of NATURE. 

o notice ts taken of agonyingws communicatidhs.] 


e The Uniyessity of London. 


My friend, Mr. Thiselton Dyer, invites me, by his references 
to what I have written on this subject, to a discussion in your 
columns, I am very ųpwilling to accept the invitation, because I 
have already and often stated my views, and because I see by 
the length of Mr. Dyers letter th®t I may be 1& into an inter- 
minable labyrinth of side-issues. The officig] report in which, are 
published the minutes of the evidence given before the Royal 
Gongnission which sat on this subject in the year 1888, contains 
amore lengthy discussion of the subject by myself and dthers 
than it fs possible Yo carry through in the columns of NATURE ; 
and I coukd wish that for once those interested in e subject 
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years of this century in Germany, and the Jesuits’ plan of edu- 
cation by examination was rejected. University College was 
founded (except so far as it was a private enterprise) on the 
lines of a German University, and only required the prestige and 
independence conferred by the power of granting University 
degrees to enaBle it to fulfil in London Fichte’s ideal. Its pro- 
fessors have never been (as Mr. Dyer well knows) mere in- 
structors forsexamination purposes. The researfes of Graham, 
Williamson, Sharpey, and of Michael Fostef, Sanderson, 
Schafer, Kennedy, and many others have been caiied on in its 
laboratories. The proposal to detach sueh work from the 
London Colleges, and to associate R with the examining board 
in Burlington Gardens, on the ground that it is inconsistent 
with the teaching of University undergraduates, appears to me to 
involve an erroneous conception of what University education and 
University organization should be. This by way, of parenthesis. ] 

The point which I wish to insist on is thatjexcepting the pro- 
posal to undertake &igher professorial teaching, I have no 
objegtios whatev@r to the reforms of the examining body in 
Burlington Gardens adv@cated by Mr. Dyer. 

What I desire (and I merely use the first person singular for 
the purpose of discussion, and not because I stand alone in my 
wishes, or undervalue"the support of others) is that, without any 
interference with the Burlington Gardens board, the privilege 
of granting degrees should be conferred by the Grown upon a 
combined Senate consisting of the Professors of University and 
King’s Colleges (the authority of the councilgof the two Colleges 
being duly guarded). ə 

The®fact that Burlington Gardens are in Londop.and that 
University and King’s College are alsg in London, as well as the 
talk about a teaching University ‘“‘in and for” London, have 
very little bearing upon the question as to whether it is or is not 
desirable to grant University privileges to the two Colleges. 
There is population enough and accommodation enough for a 
dozën Universities within the metropolitan area. $s far as I am 
able to judge as to the principles which should guide the Crown 
in bestowing the privilege of incorgpration as a University, the 
only questions to be asked are: “Does the body whichaske for 
this privilege consist of learned men whose work will be facili- 
tated by the granting to then of *this ancient and honourable 
position ? e Do they&ive guarantees of maf€nial support, and of 
a public demand for their teaching, which will enable them to 
discharge the functions ®f a University with dignity and efficiency, 
now and hereafter? Will the concession to them of is privi- 
lege tend directly or igdirectly4&e both to the public welfare?” 
}, cannot imagine that anyone will undertake to give a negative 
response to thesegywestions in referenge to the combined Colleges, 
Univewsity and King’s. (Certain it is that during the acute dis- 
cussio# which has been carried on for the last four or five years, 
no one has venfured to do so. What has happened is simply 
this, thgt persons eonnected with Burbington Gardens have 
opposed the bestowal of UniverSity powers on the two Colleges, 
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Ste of the reason, that they consider the withdrawabof the 
leges from the sphere of the operatiéns of the Burlifigton 
Gardens examining board a reflectfon upon that body, or be- 
cause ghey are unwilling that a privilege should be conceded to 
Colleges, however well fitted to recgive it, which their own local 
or provincial college is not yet important enough to claim. A 
further incident of the movement has been that the just demands 
of London medical students and their teachers for a University 
degree in medicine, as readily attainable by London students as 
are the medical degrees of Edinburgh, Glasgow, Dublm, Aber- 
deen, St. Arflrews, Durhan® and Cambridge, by the students 
of those pfiices, have been formulated and generally approved. 
Neither of these accompaniments of the request for University 
powers made by University and King’s Colleges seems to me to 
touch the question as to whether it is right on®grounds of public 
olicy to®accede to that request. Sir William Thomson, Str 


eorge St®kes, and Mr. Weldon ager an exhaustive inquiry |. 


were in favour ef granting the privilege asked for. Three 
lawyers, namely Lord Selborne, Sir James Hannen, and Sir 
James Ball, were not persuaded. The cgmmission composed of 
these six gentlemen agreed to ask the Burlington Gardens 
authorities to try to devise such alterations in their ‘‘ University ” 
as would satisfy the aspirations of University and King’s 
Colleges. Burlington Gardens has absolutely and hopelessly 
failed in this attempt—as anyone conversant with the conditions 
of the problem could foresee must be the case. They have 
proposed a scheme which has not been accepted by the Colleges, 
and has also been rejected by their own provincial graduates. 
Why should more time be wasted about the attempt to put 
three pints into a quart bottle? Let the Burlington Gardens 
University continue to exercise its function of examining for 
schools and colleges which are not strong enough to examine 
for themselves, and let them, continue so to do only until the 
colleges are fit to receive independent Universify powers; let 
the Senate refagm itself if it can, and if the absurd dead-weight 
of graduates tied round its neck and called Convocation will 
permit it tẹdo so. But do let us have in the meanwhile a 
genuine professorial University set on foot in London, not 
because it is London, byt because University and King’s 
Colleges are there, and respectfully petition Her Majesty to do 
for them what the monarch has done (not unwisely, it must be 
allowed) in past days for the Senatus Academicus of Edinburgh, 
of Aberdeen, of Leyden, of Berlin, Bonn, Leipzig, and other 
cities. . 

What the two Colleges ask for is a privilege—a special favour. 
To include other institutions as co-recipientg of the privilege 
would destroy its character and its valye. AS Mr. Dy@r Points 
out, we do not want a federal University, such as are Cambridge 
and Oxford and the Victoria. We have seen enough of the 
friction and never-ending committees apd schedules of such 
clumsily organized Universities. By limiting the charter to 
University and King’s Colleges, a professorial University can be 
established # which the professors shall be—as in the Scotch 
and the German Universities*-at once the teachers, the ẹx- 
aminers, and the g@verning body. I cannot perceive what good 
can be attained hy joining a seriés of rival teaching bodies 

. together, calling them a University, and setting them to waste the 
lives of their lecturers in eommittees and boards and the drawing 
up of schedules. Theeonly persons who gain by such wasteful 
arrangements are the busybodies and bureaucrats, who either 
acquire impertance by their intermediation in the disputes of 
rival teachers, or gain a livelihood by pompously conducting the 
affairs of the*committees and boards in which what is good and 
strong in each member is counteracted, whilst only what is 
feeble, worthless, and emztculate survives. 

The Professorial University formed by a union of King’s and 
University would be of maglest dimensions, and rightly so. It 
would in virtue ofeigs charter be able to grow. This I regard as 
the most important feature in the proposal. Insteal of hastily 
bringing together a variety @f teaching bodies, we should leave 
it to thg new University to assimilate them, make terms with 
them, in the course of time. ° 

Though they are modest Blies com@ared with the Imperial 
centralizing institution, from fhe thraldom of which they sgeketo 
escape, yet King’s and University Colleges can show figures 
stating the property and the number ef students which they would 
bring to the new University, which are far larger than'the cor- 
responding figures for many other Universities both in the Unitgd 
Kingdom and abroad’ Theirgpuildings afid Idnd are worth half 
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annual attendance of students is as great as that of the University 
of Oxford. This is an ample basis; with this start the new 
University would without any doubt be able to ensure a steady 

egrowth, increase of its property and of its teaching capacities, 
by ahealthy and gradual development. 

Mr. Dyer skilfully seeks to enlist support for the supremacy 
of Burlington Gard&ns by asking the folléwing questio@s (to 
which he dogs not give the answers for ebvious reasons) : “ Why 
should two out of many institutions be picked out for University 
honours? Why shoyld Bedford College be left out? How can 
the Royal College of Science be ignored? Why igfore the Cry 
and Guilds Institute?” 

These questions are excusable’ only when we admit that Mr. 
Dyer may for the nonce treat hig defence of Burlington Gardens 
as a lawyer may treat a shady case entrusted to dis advocacy in 
the courts. 

The reason why the Crown should pick out the two Colleges 
for the Wnivgrsity privilege is, firstly, that_they and they alone 
have asked for it ; secondly, that they and they alone possess 
the proper®, professoriate, status, and histori€al purpose which 
could warrant the privilege ; and, lastly, that Universjty powers 
are essentially a privilege fitted and@intended to strengghen and 
build up the institution to which they are granted above others. 
Bedford College is cited by Mr. Dyer solely, I am afraid, with 
the purpos@of rousing the jealousy of its members. They are, 
I hope and believe, too sensible to be led to fmagine that their 
excellent institution is at all comparable in magnitude or im- 
@ortance to University and King’s. As to the Royal College of 
Seience, the answer is different. It is a Government institution 
under a special department founded and carried on with a special 
purpose. It grants its own certificates and fulfils its objects. I 
see no objection to its receiving the privilege of granting those 
certificates in the form of University degrees ; but it could not 
be associated with University and King’s Colleges to form one 
Senatus Academicus. To introdgce it or the City and Guilds 
Institute into the new “University would necessitate the forma- 
tion of what I am persuaded would be a pernicious and futile 
organization—namely, a federal University. And, moreover, 
it appears that both the Royal College or Normal School of 
Science and the Guilds Institute were founded with public 
money and are carried on for other purposes than that of train- 
ing University students, and that their managers do not seek 
the prividege of granting University degrees nor consider that 
their public @tility would be increased by any guch federation 
with*the new University as Mr. Dyer safcorts. There is 
plenty of room in London for non-University Colleges as well 

as for more than one University. The objectionable notion 
which Mr. Dyer and some others entert@in is that these instity- 
tions can be made more useful by arbitrarily bringing them 
under the controlgf some central government—such as is now 
exercised by Burlington Gardens. ° 

The fact appears to me to be that centralization in Wnivergity 
matters is wasteful of time and energy,® paralyzing and delusive. 
Two Colleges like University and King’s can unite and settle 
their affairs together, and if granted such powers asether Uni- 
versities possess they may in time take into their orgawization, 
partially or completely, other igstitugons, or arrange methods of 
co-oferation with other institutions. Indeed they would, if 
incorporated as a University, be sure to do this, and to do it 
far more efficiently than could be the case were they abruptly 
associated with a variety of rival corporatiohs, each with equa 
rights and equal voice, and lefteto compromis€ and to vote 
through endless committees, either as constituents of a reformed 
Burlington Gardens University or of g new piece of federal 
futility.e 

Mr. Dyeg has wisely avoided the question of the demand for 
medical degrees. I confes®@hat tlfis is a very difficult problem 
on account of the attitude of the medical profession. If the 
medical profession is to be allowe® to grant medical de®rees, 
the present significance and a good deal ®f the value of the 
University privilege will be destroyed. It is, I believe, quite 
useless to attempt to sazisfy the demangls of the medical pro- 
fession in this matter. The thing to be aimed at is to remedy 
an injustice ; It is necessary to provide a degree as accessible as 
that of other Universities through whatever University or Uni- 
versities may exist, hereafter, in London. 

Ju my evidence to the Commissioners I made some sygges- 
tions on this matter. 


Uftiversity and 


Jam inclined to think thay the following * s 

ga : steps are necessary for a satisfactory solution ofehe problem:¢ $ 

a million sterling, Thetrgannual receipts exceed £30,000 ; their | (2) the abolition of the medical faculties of 
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King’s Colleges—excepting the Professorships of Anatomy, 
Physiology, Pathology, and Forensic Medicine—and the crea- 
tion of independent clinical schools attached tog the North 
London and Lincol’s Inn Hospitals; (6) the nomination of a 
medical professoriate for the new University by representatives 
of all the London medical schools, vacancies to be hereafter 
filled@up on the re€ommendation of the Senate of the Uni- 
versity ; (c) the recognit#on, under conditions, by tke new Uni- 
versity, of the clinical teaching in each of the London hospitals, 
and the admission of students, to its medigal degrees on condi- 
tion of havésg passed the prescribed examinations of the 
University and of having pursued not necessarily more than 
one-half of the entire curriculum under the professors of the 
University. The University might also be required to re- 
cognize (in exobange for a like concession) the examinations 
in certain subjects of the Conjoint Board as excusing candidates 
from like examination by the University. 


This is undeniably a complex part of the subjeq. &t would® 


be simplest, and probably satisfactory in the end, to grant the 
power of giving Medical degrees to the limited bo&y (King’s 
and Univesity) and to leave it to make such arrangements as it 
might fing expedient with tl medical schoojs of London. The 
professional feeling of the medical faculties of University and 
King’s Colleges would insure their making an equitable use of 
the privilege, such as their medical brethren wowld heartily 
approve, bd E. Ray LANKESTER. 


P.S.—There is one argument put forward by Mr. Dyer which 
I have omitted to notice in the foregoing, but should like to 
tread on, He quotes my opinion that the University may us®- 
fully examine scholars passing from the schools to the University 
as a test both of the work of the schoolboy and of the efficiency 
of the schoolmaster, and proceeds to maintain that in the same 
way an examining board may usefully check not only the work 
of University undergraduates, but of their teachers. This is 
advanced as an argument in® favour af external or superior 
examining boards in University examinations as opposed to 
examinations conducted by University professors with associated 
external examiners. Mr. Dyer has, however, omitted to cite 
the reply which I had already given to his specious argument. 
It is this: the University is the highest term in theseducational 
hierarchy. It may fittingly examine students who are about to 
pass from the school to continue their studies on a higher‘level, 
viz. its own. But who or what are the persons wcofnized as 
standing abovæthę University professoriates? I do not know of 
any sucl»body. It is precisely the arrogation of this posjtion for 
the Senate of the University of London which renders it 
objectionable, There ig necessarily a limit to the organization 
of authority in educational matters, and it is as absurd for the 
members of a central examining board to control the teaching 
of those who are ex ypoihesi the most capabl@ teachers in the 
country agiteis for the Home Office to control the d®tails of the 
work of the Senate of Byrlington Gardens. Either University 
professors are worthy to occupy their positions or they are not— 
no higher branch of the ed@cational profession exists. To coerce 
them by means of Senates composed of retired teachers and 

o dilettanti educationists is clearly injurious: to set them to work 
to criticize and worry one aficthdt as “impartial examinerg” is 
odious and a waste of their time. The only thing to do is to take 
such measures as are possible for insuring that no one who is not 

, fit for the position shall hold office as a professor in a cparwred 
University, ang to so arrange that it shall be to the interest of 
the professor, and also to tMat of his University, for him to 
discharge his duties efficiently. 

If we are to have an iwdefinite series of authorities one above 
the other, who, one would like to know, is to confrol the 
examinifig board which sits, over the professors? ® And who 
again to control these controllers? 

Thg bureaucratic machinegyewhich seems to find favour with 
Mr. Dyer is, in my opinion, superfluous. The most efficient 
Universities (in two differing directions), those of Germany and 
of Scotland, have no authority in educational matters above that 


bridge, and London, to the interference of graduates in the 


form of convocation. 





MRe THISELTON DYER appears to think that Fichte’s idgal 
` of 2 Uniyersity is ynrealizable, unless, @s he supposes, ‘‘ some 


® “wealthy man gives, say, halfa million to found such a University 


in some quitt country town in England, where profesor and 
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pupils might labour together, undisturbed py the life 


s da move 
ment of a big city, or thg worry of thé examinationfroom, dor 


the advantage of knowledge.” I venture to fhink that this su? 
position of Mr. Thiselton Dyer’s conveys the unyelcomes truth 
that the conception of the tye nature of a University has not 
yet reached some even of that section of the British public who- 
have eafned avell-merited distinction in scienceg and itis as one 
who has had experience of a Scottish and a German University, 
in the character of student and teacher, and of two English 
Universite Colleges as teacher, that,I ask permission as shortly 
as I can to place before your readers what many mings aim at, 
in the hope that a teaching University in London, call it what 
you will, would ultimately provide it. ? 

I reiterate the assertion which I lately made in a letter to the 
Times, that a Uni@ersity is primarily a place for the extgnsion of 
the bounds of knowledge ; this is to be achieved by the labours, 

*of the professors and teaching staff; by fellows,” specially 
appointed for that purpose, if the system &f feflowships is 
thought desirable, although, in my opinion and experience, 
much may be said against it; and by the whole body of the 
students. Of course it is not to be supposed that every student 
is capable of discovering new facts or of applying principles ia an 
®riginal manner ; but almost every man is endowed with some 
share of inventive faculty, which must ultimately be developed, 
if he is to make his way in the world otherwise than as a day- 
labourer, or as a piece-worker in a factory, or afa copying- 
clerk ; and the object of a University should be to cultivate this. 
An efficient medical man spends his life 
in clinical experimentation ; a successful barrister exercises his 
ingenuity in applying old decisions to new cases; a competent 
engineer not merely studies how to improve his machinery, but 
also studies his fellow-creatures, and the chances of trade, so as. 
to bring his manufactures into new fields. If the inventive 
faculty is not developed at the University, it will be developed 
later, in every man who fulfils his duty to his flow-creatures 
and to himself, . © 

Now I dare to contend that the degree-stamp ofethe English 
Universities, especially of the University of London, except in 
certain cases in its highest degrees, sugh as the D. Mus., D, Litt.,. 
M.D., and D.Sc. degrees (and these only as a result of recent 
modifications), is of no value whatever in the eyes of that 
portion of the public whose opinion carries with it a commercial 
reward, Speaking for myself, I have had assistants, graduates. 
of Edinburgh, of London, and of German WniVersities, and I 
uvhesitatingly state that the only degrees to which Î should 
attach the least ignportance are those of Germany, and that 
becar&e there is in them sgme evidence that the graduate has had 
at least an initiation into the methods of research. As this 
assertion may be applied personally, I should wish it to be 
clearly understood thatgl have no reason whatever to be in any 
way dissatisfied with graduates from Edinburgh or from London, 
but merely to state that the fact of their being graduates in no 
way influenced me in their appointment. And ihany manu- 
facigrers, in want of assistants} actually regard an English 
degree in the light of a disqualification ; s® that most of the 
posts ofẹ‘ works-chemists” are held by non-graduates, They 
prefer, in fact, to train their own men—that is, to give them 
such an educationin research as bears dh the particular problems 
which they themselves have to solve; or o take them from the: 
laboratories of general analysts, where new problems present 
themselves from time to time. e 
It impossible, under existing circumstances, to give under- 

graduates such training. They have examination on the brain. 
They judge from the standpoint of ‘‘ Will this ‘pay’ at an 
examination?” not from the standfoint of “Is this wogth 
knowing?” And they cannot be blamed. It is not the fault of 
the examiners; it is not the faulteof the students; the pro- 
fessors, I believe, do not, except in a gena®l way, follow the 
syllabuses ; %t is simply that the better students conscientiously 
algeat what is set befoy them—a Wegree that has no market 
value, except in the eyes of school teachers. Personallg I can- 
not complair? that I do not get gesearch done by students; in 
actual fact a considerable number do stay after graduation, and 
sofmeedo not graduate at all; I therely hold the opinion that 
the method is on ®Hfblly wrong lines na that a degree, if given, 
should ge the official test¥mony to a certain time spent with 
diligence and pgofit in gaining knowledge of how to attack 
pgoblems—of how, to acquire knowledge aisgful for the purpose in 
view. . 

e Tt will be said that honourg-degrees Will find no place in such 
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Na syste. Why shwyld they? Doesghe desire to Wat com- 

gttitors ‘stimulate a desire for knewledge? Does it stimulate 
@riginality? I {for one would willingly see them non-existent. 

Ub to a certain point, the acquisition of knowledge of facts 
should be, as ab present, teste® by examination; but I am 
convinced that the system is at present pushed to an, extreme, 
and that much better results would be gained by Siving a degree 
for training,®and that can be done only by the trainer—the 
teacher. He will, as a rule, be glad to share his responsibility 
with, and tẹ benefit by thaadvice of, an outsider ; bift with him 
should udimately rest the decision as to the merit or demerit of 
a candidate, as he is the only person able to judgee Under 
such a system, there would be little plucking ; for the student 
would be advised not to present himself, ynless he had suffi- 
ciently qualified. ° 

It may,also be s@id that undue advantage would be taken 
by the teagher in recommending uffit students for graduation. 
Teachers in such positions are, I believe, generally honourable 
men ; they are chosen after the most careful inquiry into their 
past career. It is not held fitting ià commercial circles to 
appoint a clerk or an accountant on good recommendations, 
and after sufficient apprenticeship, and then to surround him 
with safeguards, in case he turn out incapable or dishonest. 

The objection may possibly be raised, that under such a 
system the standard of degrees would be very uneven; but 
what of that? As at present, anyone applying for a post of any 
kind would furnish a reference to his teachers ; and a private 
letter from one well acquainted with the candidate turns the 
scale, for or ogainst, in spite of every degree in the United 
Kingdom. 

In plain English, degrees, as at present given, are not valued 
by that portion of the public qualified to judge; and we must 
face this fact, and endeavotfr to render a degree a real mark of 
merit, 

I believe, Xith Mr. Dickins, that the examigations of the 
University of London have done much in disseminating know- 
ledge, and they have therefore proved of great service, but 
except in the cas@of the higher degrees before mentioned, and of 
the degrees in the Facultysof Medicine where evidence of training 
is a sine gud non, I greatly doubt whether they have contributed 
towards the creation of knowledge, or tfaining in originality. 
And from the very nature of the constitution of the University 
of London, it is impossible that it should be otherwise. This 
very moning, Í gappened to ask a student attending my lectures 
on organic chemistry why he, a B.Sc. ip chemistry, was attend- 
ing my lectures. His reply was characteristiz. “I sgamped up 
enough of the subject privately, sire to squeeze through; but 
now i wish to know it.” In any right system, such a proceeding 
should be impossible, 

It is therefore with the hope that the creation of a teaching 
University for London might tend to remedy such evils, that I, 
for one, wagld welcome it. I would urge that the distinguished 
names mentioned by Mr, Thjselton Dyer are surely guarantees 
that the London, Colleges recently possessed men capab% of 
imparting the highest standard of knowledge, and of stimulating 
true originality ; yet I believe that it is by no mean#“‘ cutting 
cheese with a razor” to employ just such men in watching over 
the development even of junior students ; and it is not without 
advantage to the most able men of science and of letters to be 
obliged periodically to devote consideration to ‘‘ elements” and 
to pass in*®review first principles, It counteracts the tendency 
towards spgcialization, which, however valuable, alway® limits 
the mental horizon. I will undertake to say that the quality of 
the most advanced teaching in biology and physiology in 
Univesity College when the chairs were occupied by Burdon 
Sanderson, by Michael Foster, and by Lankester knew no 
limit; and I greatly dout the wisdom of appointing teachers 
whose attention Iso be devoted? exclusively to research. As my 
predecessor, Prof. Williamson, often remarked, it is more 
difficult to teach junior than to teach senior students eand 
while @he superintendence of exercise and laboratory work may 
well be shared by assistants in order that the professor may * 
have time to devote to research, 2nd to superintendence of 
advanced students, it yould be 3 seriqus calamity were the 
influence of such mings to be withdrawn wholly*from the 
juniors. e 

It is precisely by such a federation of*Colleges such as 
University and King’s, and of other sufficiently qualified 
institutions which have the®will and the power tô join, that 
Specialization may ultimdtely be affected.. The future occupants 
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of the chairs may be chosen so as to represent every side of a 
subject ; and anyone wishing to pursue research in any special 
branch wuld have no difficulty in selecting that particular 
college where his specialty was also the specialty of the teacher, 
WILLIAM RAMSAY. 





No welkwisher of the University an feel otherwise than 
grateful to you for affording a portion of your valuable space for 
the letters of Mr. Bhiselton Dyer and Mr. Dickins on this sub- 
ject. No two men could be found to speak with gr@ater authority 
from first-hand knowledge of the facts. The arguments on the 
subject have been too much of an ex parte character hitherto, not 
seldom based on insufficient infermation or erroneous impressions. 
Nothing, for example, could be further from tie truth than the 
statement in the 7imes of May 13, by the writer of what was 
upon the whole a fair and comprehensive leading article, that 
**thereis po reason why the highest hongurs of the University 
į of London should not be obtained by a person who never set 

foot in L8ndon or even in England.” Many, who like myself 
voted fur the projected scheme of the Senate, must hgve felt, as I 
did, as a result of g wide and varie educational expexence, that 
it was potential with great good in the future, and could be ac- 
cepted as the working basis of the future development of the 
University, although we felt that the one serjous blot in it was 
the abandonment of uniformity in the examinations for the pass 
i degrees, I verily believe that this was the one thing fatal to its 


® success in Convocation ; that it was so far in excess of the re- 


fommendations of the Royal Commission as to be unwarrantable; ° 
and that it put a lever into the hands of the opposition, of which 
—as the event proved—a practised disputant like Mr. Bompas 
did not fail to make most effective and disastrous use. 

Wellington College, Berks, May 25. A. IRVING. 





Quaternions nd the * Ausdehnungslehre.” 


THE Sear 1844 is memorable in the annals of mathematics on 
account of the first appearance on the printed page of Hamilton's 
‘Quaternions” and Grassmann’s ‘ Ausdehnungslehre.” The 
former appeared in the July, October, and supplementary 
numbers of the Philosophical Magazine, after a previous com- 
munication to the Royal Irish Academy, November 13, 1843. 
This cofamgnication was indeed announced to the Council of the 
Academy four weeks earlier, on the very day of Hamilton's 
discovery of quaternions, as we learn from one of his letters. 
The author of the ‘‘Ausdehnungslehre,” although not un- 
conscious of the value of his ideas, seems to have been in no 
chaste to place himself on record, and published nothing untilehe 
was able to give the world the most characteristic and funda- 
mental part of fis system with considerable development in a 
treatise of®more than 300 pages, which appeamdjin August 
1844. e e 

The doctrine of quaternions has won a conspicuous place 
among the various branches of mat@ematics, but the nature and 
scope of the ‘‘ Ausdehnungslehre,” and its relation to qua- 
ternions, seem to be still the subject of serious misappfehensione 
in guarters where we naturafy lobk for accurate information, 
Historical justice, and the interests of mathematical science, 
seem to require that the allusions to the ‘‘ Ausdehnungslehre " 
in the article on ‘‘Quaternions,” in the last edition of the 
“ Encyclopædia Britannica,” and in the third gdition of Prof.” 
Tait’s “‘ Treatise on Quaternions®’ should not be allowed to pass 
without protest, 

It is principally as systems of geometrical algebra that qua- 
terniofisand the ‘f Ausdehnungslehre” come into comparison. To 
appreciat@ the relations af the twp systems, I do not®see how 
we can proceed better than if we ask first what they have in 
common, then what either systemgpossesses which is pecyliar :o 
itself. The relative extent and importancg of the three fields, , 
that which is common to the two systems, and those which are 


metrical algebras. Questions of priorfy can only relate to the e 


field comman to both, ang will be much simplified by having , A 


the limits of that feld clearly drawn. 
* Geometrical addition in three dimensions is common to the 
two systems, and seems to have been discovered independently * 


beth by Hamilton and Grassmann, as well as by sevel cther, e 


persons about the słme time. It is not probable that any. 


especjal claim for priority with respect to this Principle will b® : 


| 
peculiar to each, will determine the relative rank of the g&o- 


urge@ fêr either of the two with which we are now concerned. 
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The functions of two vectors which are represented in qua- 
ternions by Sa8 and Vag are common to both systems as pub- 
lished in 1844, but the quaternion is peculiar to Hamilton’s. 
The linear vector function is common to both systems as ulti- 
mately developed, although meutioned only by Grassmann as 
early@s 1844. $ af 

To those already acqapinted with quaternions, the first ques- 
tion will naturally be: To what extent are the “geometrical 
methods which are usually called quaternionic peculiar to 
Hamilton, aad to what extent are they common to Grassmamn ? 
This is a question which anyone can easily decide for himself. 
Tt is only necessary to run one’s*eye over the equations used by 
quaternionic writers in the discugsion of geometrical or physical 
subjects, and sæ how far they necessarily involve the idea of 
the quaternion, and how far they would be intelligible to one 
understanding the functions Saf and Vag, but having no con- 


ception of the quaternion a£, or at least could be mage so by® 


trifling changes of fotation, as by writing S or V in places 
where they woul@not affect the value of the expressgons. For 
such a test the examples and illustrations in treatises on qua- 
ternions gould be manifestly inappropriate, so far as they are 
chosen to illustrate quaternionic principles, Since the object may 
influence the form of presentation. But we may use any dis- 
cussion of geometrical or physical subjects, where the writer is 
free to choose theform most suitable to the subject. I myself 
have used the chapters and sections in Prof. Taits ‘‘ Qua- 
ternions” on the following subjects: Geometry of the straight 

© line and plane, the sphere and cyclic cone, surfaces of the secon 
degree, geometry of curves and surfaces, kinematics, statics and 
kinetics of a rigid system, special kinetic problems, geometrical 
and physical optics, electrodynamics, general expressions for 
the action between linear elements, application of y to certain 
physical analogies, pp. 160-371, except the examples (not 
worked out) at the close of the.chapters. 

Such an examination will show that “or the most part the 
methods of representing spatial rélations used by quaternionic 
writers are common to the systems of Hamilton and Grassmann. 
To an extent comparatively limited, cases will be found in which 
the quaternionic idea forms an essential element in the significa- 
tion of the equations. ° 

The question will then arise with respect to the comparatively 
limited field which is the peculiar property of Hamiltgn, How 
important are the advantages to be gained by the use of the 
quaternign? Thi? question, unlike the preceding, is onesinto 
which a personal equation will necessarily enter. Eweryone 
will naturally prefer the methods with which he is most familiar ; 
byt I think that it may®be safely affirmed that in the majorit 
phases in this field the advantage derived from the use of the 
quaternion is either doubtful or very trifling. There remains a 
residuum of,cases in which a substantial advantage is gained 
by jhe us@of the quaternionic method. Such cases, however, 
so far as my own observ&tion and experience extend, are very 
exceptional. If a more gxtended and careful inquiry should 
show that shey are ten times as numerous as I have found them, 

e they would still be exceptional. 

We have now to inquire what we find in the ‘‘ Ausdehnungs- 
lehre” in the way of a geometrical algebra, that is wanting in 
quaternions. In addition to an algebra of vectors, the ‘* Aus- 
dehnungslehre ” affords a system of geometrical algebra in which 

«the point is the fifhdamental element, and which fo» cdhve- 
nience I shall @all Grassmann‘¢ algebra of points. In this algebra 
we have first the addition of points, or quantities located at 
points, which may be explained as follows. The equation 


aA +6B+¢C + &&. [=E tE + &., © 


in which the capitals denote pointssamd the small lefters scalars 
(or ordinary algebraic quantities), signifies that 
e . e 
a +o tete e+ f+ &e, , 
and also that the centre of gravity of the weights @, 4, c, &c., at 
the points A, B, C, &g, is the same as that of the weights ¢, f, 
&c., at the points E, F, &c. 
tive weights are allowed as well as®positive.) Te equation is 
thus equivalent to four equations of ordinaw algebra. In this 
e Grassmann was anticipated by Möbius (‘‘ Barycentrischer Calcuf,” 
1887), ` 

We have next the addition of finite styiight lines, or quantities 

*elocated if stragght nes (Liniengrössen) The meaning of the 


equation , ° -° 
i AB + CD +&c. =EF+GH+&. %e 
e 
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(It will be understood that nega- ° 


® cd 
will perhaps be undegtood most readily if we she thay’ 
each member represents aegystem of forcesgacting on a rigid 
body. The equation then signifies that the two systems ase 
equivalent. An equation of this form is thereforeequivalent to 
six ordinary equations, It Will ke observed, that the Zinzen- 
gréssen AB and CD are not simply vectors; they have not 
merely lengt}? and direction, but they are also lecated each in a 
given line, although their position within those #nes is imma- 
terial. Ip Clifford’s terminology, AB is a rotor, AB + CDa 
motor. id the language of Prof. Ball’s *“‘Theorygof Screws,” 
AB + CD represents either a zwis? or a wrench. e 
We Save next the addition of plane surfaces (Plangréssen), 


The equation 
ABC + DEF + GHI = JKL 


signifies that the plane JKL passes through the point “common, 
to the planes ABC, DEF and GHI, and that the projection 
by parallel lines of the triangle JKL on any plane is*equal to the 
sum of the projections of ABC, DEF, and GHI on the same 
plane, the areas being éaken positively or negatively according 
to the cyclic order of the projected points. This makes the 
equation equivalent to four ordinary equations. 

© Finally, we have the addition of volumes, as in the equation 


ABCD + EFGH = IJKL, 


where there is nothing peculiar, except that each@erm repre- 
sents the six-fold volume of the tetrahedron, and is to be taken 
positively or negatively according to the relative position of the 
joints. 
We have also multiplications as follows :—The line (Zinien- 
grdsse) AB is regarded as the product of the points A and B. 
The Plangrésse ABC, which represents the double area of the 
triangle, is regarded as the produet of the three points A, B, 
and C, or as the product of the line AB and the point C, or of 
BC and A, or indeed of BA and C. The volumeg\ BCD, which 
represents six times the tetrahedron, is regarded as tl product 
of the points A, B, C, and D, or as the product®of ethe point A 
and the Plangrésse BCD, or as the product of the lines AB and 
BC, &c., &c. . 
This does not exhaust the wealth of multiplicative relations 
which Grassmann has found in the very elements of geometry. 
The following products are called regressive, as distinguished 
from the progressive, which have been described, The product 
of the Plangréssen ABC and DEF is a part of, tlte line in which 
the planes ABC and DEF intersect, which is equal in ifumerical 
value_to the prodyct of*the double areas of the triangles ABC 
and PEF multiplied by the sine of the angle made by the 
planes. The product of the Zisiengrésse AB and the Plan- 
grésse CDE is the point of intersection of the line and the 
plane with a numerical coefficient representing the product of 
the length of the line and the double area of the triangle multi- 
plied by the sine of the angle made by the line and the plane. 
The product of three Plangréssen is consequenffy the point 
common to the three planes with*a certain numerical coefficient. 
In plane geometry we have g regressive pro@ict of two Linien- 
grösse, vehich gives the point of intersection of the lines with a 
certain numerical coefficient. S 
The fundamental operations relating to the point, line, and 
plane are thus translated into analysis byemultiplications. The 
immense flexibility and power of such an analysis will be 
appreciated by anyone who considers what generalised multipli- 
catioe in connection with additive relations has done in other 
fields, as in quaternions, or in the theory of matricts, orin the 
algebra of logic. For a single example, if we multiply the 


equation mN é 


AB + CD + &c. = EF + GH + &c. 
by PQ (P and Q being any twę points), we haye 
ABP + CDPQ + &c. = EFPQ + GHPQ + &c., 
e 
whfich will be recognize@as expressing an important thecrem of 
statics. 

The field in which Grassmann®ealgebra of points, as distin- 
guished from his algebra of vectors, finds its especial application 
and utility, is negrly coinsident withethat in which, when we 
use the fhethods of ordinary algebra, tetrahedral or anharmonic 
co-ordirfites are more appropriate than rectilinear. In fact, 
Grassmann’s alg@bra of points may be regarded as the applica» 
tidn of the methods of multiple algebra fo ¢he notions connected 
with tetrahedral co-ordinates, Sust as his or »Hamilton s 
®%lgebra of vectors may ġþeeregarddd as the application of 
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e 
the mefhods ‘of multiple algebra tothe notions conected 

ith rectilinear c®-ordinates. Tiæfe methods, however, enrich 
the field to which they are applied with new notions. Thus the 
notion of thé co-ordinates of a line in space, subsequently intro- 
duced by Pliicket, was first given in the § Ausdehnungslehre ” 
of 1844. It should also be observed that the utility of e multiple 
algebra, when it takes the place of an ordinary algebra of four 
co-ordinates, is very much greater than when it takes the place 
of three co-ordinates, for the same reason that a multiple algebra 
taking the Place of three @-ordinates*is very much more useful 
than on@ taking the place of two. Grassmann’s algebra of 
points will always command the admiration of geométers and 
analysts, and furnishes an instrument of marvellous power to the 
former, and in its general form, as applicable to space of any 
numbef of dimensions, to the latter. ‘To the physicist an alg@bra 


° of pointæis by no means so indispgnsable an instrument as an 


algebra ofevecters, 

Grassmann’s algebra of vectors, which we have described as 
coincident with a part of Hamilton’s system, is not really any- 
thing separate from his algebra of points, but constitutes a part 
of it, the vector arising when one point is subtracted from 
another, Yet it constitutes a whole, complete in itself, and we 
may separate it from the larger system to facilitate comparison 
with the methods of Hamilton. 

We hawe, then, as geometrical algebras published in 1844, an 
algebra of vectors common to Hamilton and Grassmann, aug- 
mented on Hamilton’s side by the quaternion, and on Grass-e 
mann’s by his algebra of points, This statement should be 
made with the reservation that the addition both of vectors and 
of points had been given by earlier writers. 

In both systems as finally developed we have the linear 
vector function, the theory of which is identical with that of 
strains and rotations. In Hamilton's system Wwe have also the 
linear quatgynion function, and in Grassmann’s the linear 
functioneapplied to the quantities of his algebra of points. This 
applicatioh given those transformations in which projective 
properties are preserved, the doctrine of reciprocal figures or 
principle of duflity, &g, (Grassmann's theory of the linear 
function is, indeed, broader than this, being co-extensive with 
the theory of matrices ; but we are here considering only the 
geometrical side of the theory.) 

In his earliest writings on quaternions, Hamilton does not 
discuss the linear function. In his ‘* Lectures on Quaternions ” 
(1853)) he treafS of the inversion ‘of the linear vector function, 
as also of the linear quaternion function, and shows how to find 
the latent roots of the vector function, wifh the corresponding 
axes for the case of real and uneqfal roots. He also gives a 
remarkable equation, the symbolic cubic, which the functional 
symbol must satisfy. This equation is a particular case of that 
which is given in Prof, Cayley’s classical ‘‘ Memoir on the 
Theory of Matrices” (1858), and which is called by Prof. Syl- 
vester th® Hamilton-Cayley equation. In his ‘‘ Elements of 
Quaternions ” (1866), Hamiston extends the symbolic equation 
to the quaterniom function. 

In Grassmann, although the finear function is mgationed in 
the first ‘‘ Ausdehnungslehre,” we do not find so full a dis- 
cussion of the subjeqs until the second ‘‘ Ausdehnungslehre”’ 
(1862), where he digcusses the latent roots and axes, or what 
corresponds to axes in the general theory, the whole discussion 
relating go matrices of any order, The more difficult cases are 
included, as that of a s'rain in which all the roots are real, but 
there is oMly one axis or unchanged direction. On the formal 
side he shows how a linear function may be represented by a 
quotient or sum of quotients, and by a sum of products, 
Litchenausdruck, 

More important, perhgps, than the question when this or that 
theorem was føt published ig the question where we first find 
those notions and notations which give the keto the algebra 
of linear functions, or he algebra of matrices, as it es now 
gengrally called. In vol. xxxi. p° 35, of this journal,® Prof. 
Sylvester speaks of Cayley’s ‘“ever-memorable” ‘‘ Memoir on 
Matrices ” as constituting®*a second birth of Algebra, its ava/ar 
ina new and glorified fdtm,” and refers to a passage én his 
‘t Lectures on Univetsal Alzebr#” from which, I think, we are 
justified in inferring that this characterization of the memoir is 
largely due to the fact that it is there shown how cffatrices may 
be treated as extensive quantities, capable of addition as well as 
of multiplication.* This ideg, however? is Sider thag the m&moir 
of 18582 The Liickemaysdruck, by which the matrix is expressed 
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described in a note at the end of the first ‘‘ Ausdehnungslehre.” 
There we have the matrix given not only as a sum, but as a sum 
of product, introducing a multiplicative relation entirely different 
from the ordinary multiplication of matrices, and hardly less 
fruitful, but not lying nearly so near the surface as the relations 
to which Prof. Sylvester refers. The &ey to the thgpry of 
matrices is certainly given in the first § Ausdehnungslehre,” and 
if we call the birth of matricular analysis the second birth of 
algebra, we can give no later date to this event than the 
memorable year of 1844. e 

The immediate occasion of this communication is the follow- 
ing passage in the preface t@ the third edition of Prof. Tait’s 
t Quaternions ” :— $ 

‘Hamilton not only published his theogy complete, the 
year before the first (and extremely imperfect) sketch of the 
* Ausdehnungslehre’ appeared; but had given ten years 
beforegin his protracted study of Sets, the very processes of 
external ard internal multiplication (corrésponding to the Vector 
and Scaler parts of a product of two vectors) evhich have been put 
forward as specially the property of Grassmann.” 

For additional information we@re referred to af, ‘‘ Quater- 
nions,” ‘Encyc.® Brit,” where we read respecting the first 
“© Ausdehnungslehre ” :— 

“In particular two species of multiplication (‘inner’ and 
‘ outer’) of directed lines in one plane wereegiven. The results 
of these two kinds of multiplication correspond respectively to 
the numerical and the directed parts of Hamilton’s quaternion 
eproduct. But Grassmann distinctly states in his preface that hee 
had not had leisure to extend ‘his method to angles in space. 
. But his claims, however great they may be, can in no 
way conflict with those of Hamilton, whose mode of multiplying 
couples (in which the ‘inner’ and ‘outer’ multiplication are 
essentially involved) was produced in 1833, and whose quaternion 
system was completed and pyblished before Grassmann had 
elaborated for press @vén the rudimentary portions of his own 
system, in which the veritable difficulty of the whole subject, 
the application to angles in space, had not even been attacked.” 

I shall leave the reader to judge of the accuracy of the general 
terms used in these passages in comparing the first ‘‘ Ausdeh- 
nungslehrt” with Hamilton’s system as published in 1843 or 1844. 
The specific statements respecting Hamilton and Grassmann 
requirg an answer, 

It mustebe Hamilton’s ‘‘ Theory of Conjugate Functions or 
Atgebraic Couples” (read to the Royal bist? Academy 1833 
and 1835, and published in vol, xvii. of the Trans&ctions), to 
which reference is made in the statements concerning his 
t protracted study of Sets” and ‘‘ magle of multiplying couples.” 
But I cannot find anything like Grassmann’s external or int&rnal 
multiplication pte this memoir, which is concerned, as the title 
pretty clearly indicates, with the theory of the complex quantities 
of ordinary algebra. o 

It is dificult to understand the statements respectifig the 
** Ausdehnungslehre,” which seem to imply that Grassmann’s 
two kinds of multiplication were subject to some kind of limita- 
tion toa plane. The external product is not limitedgin the first 
‘* Ausdehnungslehre ” evengo thgee dimensions. The interna, 
wehich is a comparatively simple matter, is mentioned in the first 
** Ausdehnungslehre’’ only in the preface, where it is defined, 
and placed beside the external product as relating to directed 
lfese There is not the least suggestion $f any difference in the 
products in respect to the generality of their appication to vettors. 

The misunderstanding seems to have arisen from the following 
sentence in Grassmann’s preface: ‘‘ And in general, in the con- 
sidegation of angles in space, difficuMies present themselves, for 
the complete (a//seztig) solution of which I have got yet had 
sufficient leisure.” It ®enot swrprising that Grassmann should 
have required more time for the development of some parts of 
his system, when we consider that Hamilton, on his diæovery of 
quaternions, estimated the time which he should wish to devote 
to them at ten or fifteen years (see his letter to Prof. Tait in 
the North British Review for Septgmber 1866), and actwally 
took several years to prepare for the press as many pages a8 
Grassmanff_ had printed*in 1844. But any speculation as to the 
questions whichgGrassmann may have had principally in mind in 
the sentence quoted, and the particular nature of the difficulties 
which he found in them, however interesting from other,points 


eee 


of view, seems a vey precarious foundation for a compagison of * 


the systems of Hamilton and Grassmæhn asgpub¥ished in tha 
yeass, 1843-44. Such a comparison should be based on the 


as a sum of a kind of profluets (/Achenhaltig, or openf, js | positive evidence of doctrines and methods actually published. 
e e * 
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Such a comparison I have endeavoured to make, or rather to 
indicate the basis on which it may be made, so far as systems of 
geometrical algebra are concerned. As a contribution to analysis 
in general, I suppose that there is no question that Grassmann’s 
system is of indefinitely greater extension, having no limitation 
to any garticular number of dimensions. ° 

tL 
è re ade WILLARD GIBBS, 





The Flying to Pieces of a Whirling Ring. 


In NATURE of May 14 (p. 31) I notice a letter by Mr. C. A. 
Carus-Wilson on the rotation of @ hollow steel flask, composed 
apparently of a spherical shell mounted on an axis constituting a 
diameter. Mr. .Carus-Wilson speaks of this body as being 
under a “‘ tension ” of ‘'31°5 tons per square inch” at a certain 
speed of rotation. He does not, however, specify what is the 
tension to which he refers, nor where it is found, neithgr does 
he give the density amd elastic constants of the nfiterial nor 
indicate the method by which he arrived at his result. @ 

So far as I know, the only problem of the kind which has 
yet been soed is that of an gsotropic spherical shell} rotating 
about an Tmaginary axis through its centre at speeds at which 
the strains follow Hooke’s law. This differs from the case Mr. 
Carus- Wilson speaks of, inasmuch as the existence of a real 
material axis must éntroduce conditions somewhat different from 
those assumed by the mathematical theory, and further the 
results obtained by this theory cannot legitimately be applied to 

espeeds exceeding that where bulging becomes sensible, if indeed, 
so far. $ 

This solution is probably, however, the nearest to the 
practical problem at present attainable. 

According to it the strains and stresses vary throughout the 
shell with the distance from the centre, and the angular distance 
from the axis of rotation. They also depend on the density and 
on the elastic properties of thè materiale There are also at 
every point three principal stresses, whereof one it ,is true 
vanishes over the surfaces. Thus such a statement as Mr. 
Carus- Wilson’s requires further explanation. 

According to the two theories most commonly entertained, the 
quantity which determines the limiting safe speed ifthe maxi- 
mum value of either the greatest strain or the maximum stress- 
difference, —i.e. the algebraical difference between the greatest 
and least principal stresses at a point. Over the gurfaces of 
the shell the atSolwtely greatest values of both these quantities 
are found,*for shells of all degrees of thickness, in the equgtorial 
plane—or plane through the centre perpendicular to the axis 
of rotation, e 

Denoting the angular velocity by w, the radii of the outer and 
inner surfaces respectively by æ and a’, the density by p, Young’s 
modulus by E, the greatest strain bys, the maximum stress- 
difference ty %, and the stress at right angles to thé meridian 
plan€ by #, the three las quantities being measured in the 
equator, the following are some of the results I found for 
materials in which Poisson’s tatio is 1/4 :— 


° . Es/w"pa? S/w2pa? wpa? 
Inner Outes Taner Outer Inner Outer 
surface. surface. surface. surface. surface. surfte, 
Nemmere, m rea edan pN 
a'ļa =09 o'950 0'833 r'oő4 0'866 o'912 0866 
aa a e 5 s 
Z—e— negligible e 1° r'o r'o ro t'o %o 
a 


Apparently in the case mentioned by Mr. Carus-Wilson, 
@'Ja=15/16=0°9375. Supposing the material to have Poisson’s 
ratio = 1/4, which seems to accord fairly with experimests on 
steel, the spproximate values of s, S, and #, for this case could 
be obtained by interpolation fr8m thd&e I give above. The dif- 
ferences between the values of cgrresponding strains and stresses 

9 at the yo surfaces arg less, of course, for a’/e = 15/16 than for 
a’/a = 0'9, but still are far from negligible. Mr. Carus-Wilson’s 
nupnerical result rather suggests that the tension he refers to is 


e ethe stress $, measured @s above in the equator, and that he 


employed the formula = wpa”, This formula (see, Cambridge 
Philosophical Transactions, vol. xiv. p. 300), is correct for 
the value of in the equator in an infinitely Phin shell, but ite 
* does not strictly apply to any shell whose thickness is comparable 
with® its radius. In the paper in the Cambridge Transactions 
First Rferreg to, theregre given tables of the numerical measures 
? af the strains affd stresses over the surfaces for a series of values 


1 Cambridge Philosophical Society’s Transactions, vol. xiv. pp. 4679483. 
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of a'/a of materials in wich Poisson’s ratjoħis 1/4. Thýse give 
by interpolation fairly accumge values for all values of a/d. 
for other values of Poisson’s ratio, recourse must be had to the 
general formule given in the paper, unless e, = 1 —ea’/a, is Very 
small, when the greatest value of s and S are given approxi- 
mately by Es/w’pa? = 1 ~ he(r ~ n), S/w%pa? = 1 + ef(1 + 7); 
where 7 is Poi€son’s ratio (see Camb. Trans., vl. xiv. p. 304). 
May 16. €. CHREE. 
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A Comet observed from Sunrise to No&n, 


A SHORT time ago I got the loan of an old nymber of Harper's 
Monthly (March 1889), good reading matter being very accept- 
able, however old, jn this outlandish place, in which I read an 
artigle, on the origin of celestial species, by J. Norman Lackyer, 
F.R.S., Cor. Inst, France, that set me thinking of what I 
observed of the great come? of 1882, when it made jfs tremen- 
dous plunge round the sun, on September 18. At that 
time I was master of a small vessel, trading in the Society 
Islands; and on the d#y mentioned—in latitude 16° 25' S., 
longitude 151° 57’ W. of Greenwich, a position about midway 
between the two islands Bolabola and Maupiti (the Maurua of 

‘ook)—I saw, with the naked eye, the comet travel about 90° of 
the circle of the sun’s disk, between sunrise and noon ; but what 
made it most remarkable to us was that it should possible 
for us, in a perfectly clear sky, to be able to watch it all, from 
sunrise to noon, with very little more distress to the eye than if 
in a clear night looking at a full moon, 

Now, Sir, may it not be that this is partly a proof of the 
theory set forth by Norman Lockyer in tke article above men- 
tioned, viz. that comets are swarms of meteorites in collision, 
travelling through space, and that the outer invisible part of 
the swarm that formed this comet’s nifleus had partially eclipsed 
the sun, like a veil over it? I am not aware if it was noticed 
by any competent astronomer or not, but the chffices are that 
none had the splendid opportunity that we had®to see the 
phenomena ; so, Sir, knowing that men of science fre always 
glad to get facts from observers in all parts ofthe world is m 
excuse for writing this to you, not knowing Mr. Lockyer’s 
address. Thinking this, although late, may probably be of some 
interest to the scientific world, I leave you to do what you may 
think proper with it. Wm. ELLAcort. 

Raiatea, January 30. 3 
e o 


Graphic Daily Rgcor@ of the Magnetic Declination or 
©Vetiation of the Gompass at Washington. 


I BEG to call your attention to the enclosed reprint from the 
May Pilot Chart of curves of magnetic declination as recorded 
at the United States Nawal Observatory at Washington. This 
reprint admits of reproduction more readily than the curves as 
shown on the Pilot Chart, being in black and whites and only 
reduced to two-fifths of true size (the reduction on the Pilot 
Chart itself being one-quarter). lt will be igteresting to this 
Office to elicit expressions of opinion relative to the advantages 
of the prompt publication of these curves. The experiment is to 
be tried for three months, but it is not likely to be continued 
longer unless certain decided advantages develop. It may be of 
sufficient interest to NATURE to republish tlfese curves, and thus 
assist us in giving them wide publicity. 

RICHARDSON (fLOOER, 

Waskington, D.C., May 6. Hydrograpper. 


[We are unable to print the curves, but we may note that 
they are issued with the following explagation :—“‘ ‘l hese curves 
indicate graphically the true direction in which the magneti 
needle at the Naval Observatory poipted during each instant 
from noon, March 29, to noon, April 30. Thgdase-line shows 
a slight breaket the end of each two hours, 75th meridian time, 
and the amount of westerly variation et any time is 4° p/us the 
numBer of minutes represhted by the height of the curve above 
the base line at that time, measured by the scale at the rignt or 
‘left margin of the diagram. ‘The’ Might breaks in the curve 
itsel§ ocgur when the chronograph sheets are changed. Although 
the daily change of wwationat any one place, even in magnetic 
storms such as those that have occurred &uring the past month, 
is too smafi to be of any importance in practical navigation, yet 
it is thought that tHe prompt publication of these curves cannot 
fail to intergst mastets of vessels, asgwell as sĉientific men. The 
mean daily curve, which can be drawn hyetaking the average of 
many such curves, shows thgt there is a regular, though slight, 
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daily afre: in the variati®n, somewhat analogous to the dajly 
range ofthe baromees, although the daly minimum of Variation 
af Washington oogurs at about 8 agi., and the maximum between 

and 2 p.m, It is proposed to continue the publication of 
these curves*on this Chart for at least three months, and any 
questions regarding them will receive immediate consideration 
and reply. The attention of masters of vessels is called to the 
form issued by this Office for the record of observations of varia- 
tion at sea, dhd to the general importance of the subject in con- 
nection with vessels’ compasses and the variation curves plotted 
on our chars. ”] e e * 
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° The Alpine Flora. bs 

In connection with this subject (see NAQURE, vol. xliii. p. 

581) it may be well to draw the attention of botanists to he 

*fact thate a young®*vigorous strawberry plant, in an exposed 
garden, widi, dyring the winter seas®n, place all its leaves in a 
perfectly horizontal position, some even close to and resting on 
the ground, in striking contrast to its summer habit of erect 
growth, whereby it is often damaged b strong winds, 

Whether direct climatal conditions be the sole cause of this 
peculiarity, or whether inherited, I cannot determine; presumably, 
in its natural surroundings, the continual crowding and cof- 
sequent struggle would not necessitate the adoption of dwarfing 
as a meang of survival. J. Lovet. 

May 13. 





Magnetic Anomalies in Russia. 


THE magnetic disturbances in England and Wales as com- 
municated to NATURE, vol. xliii. p. 617, by M. Mascart and A, 
W. Riicker, are of great interest, but the size of the disturbances 
between Charkov and Kur8k in Russia is of much higher value. 
More than 149 stations with magnetic elements have proved that 
in the ahpve region there are points where the decjination differs 
by 86°, the inalination by 29°, and the magnetic total force by 

. 0°39 el, un. The principal centres are distant from each other 
not more than r2*kilometres. The m. elements are :— 
. 


Principal centres of Decl. Incl. Total force, 


disturbance. o o e u 
Nepchaevo ... + 48 +81 1. 0°84 
Visloe - 33 +52 ... 0°65 
Kisselevo —38 .. +63 .. 072 
Sobinino® ... +30 ... + 60 075 
Petropavlovka -20 e +76 0'80 
Belgorod -36 .. +Q 96% 


‘ oe 
The normal values are — 1° Decl. ; + 64° Incl. ; 0°48 total 
force. The districts are covered by sedimentary rocks. 

St. Petersburg, April 30. e ° <A. DE TILLO 
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THE REJUVENESGENCE OF CRYSTALS} 
e 
VERY soon after the inverstion of the microscope, the 
value of that instrument in investigating t®e pheno- 
mena of crystallizatien began to be recognized, 

. The study of cuystal-morphology and crystallogenesis 
was initiated in this country by the observations of Robert 
Boyle ; æd since his day a host of investigators—among 
whom may be especially mentioned Leeuwenhogk and 
Vogelsang in Holland, Link and Frankenheim in Ger- 
many, and Pasteur and Senarmont in France—have added 
largely to our knowledge of the origin and development 
of crystalline structures. Nor can it be said with justice 
that this field, of invéstigation, opened up by English 
pioneers, has bten ignobly abandoned to others ; for the 
credit of British sciewce has been fully m@intained by 
the merous and brilliant discoveries in this departfhent 
of knowledge by Brewster and Sorby. . 


There is no branch of*stience which is more dependent’ 


for its progress on a Rnowledge of the phenomena of 
crystallization than feology. fn seđkħag to explain the 
complicated phenomena exhfbited by the gystalline 
masses composing the earth’s crust, ehe geologist is 


1 The Friday Evening Discouge, delivered*at the Royal gastitution on 
January 30, 1891, by Prof, John W. Judd, F.R.S. 
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constantly compelled to appeal to the physicist and 
chemist; from them alone can he hope to obtain the 
light of experiment and the leading of analogy, whereby 
he may hope to solve the problems which confront him. 

But if geology owes much to the researches of those 
physicists and chemists who have devoted their studies to 
the phenomena ef crystallization, the debt has beep more 
than repajd through the new light gvhich has been thrown 
on these questions by the investigation of naturally-formed 
¢rystals by minerglogists and geologists. 

In no class of physical operations is /2#e@such an im- 
portant factor as in crystallization ; and Nature, in pro- 
ducing her inimitable examples of crystalline bodies, has 
been unsparing in her expenditure of time. Hence it is 
not surprising to find that some of the fhost wonderful 
phenomena of crystallization can best be studied—some, 
indeed, can only be studied—in those exquisite specimens 
of Nature% handiwork which have been slowly elaborated 
by her daring periods which must be measured in millions 
of years. 

I propose to-night to direos your attentiom® ġo a very 
curious case in “which a strikingly complicated group 
of phenomena is presented in a crystalline mass: and 
these plfenomena, which have been revealed to the 
student of natural crystals, are of such a kind that we 
can scarcely hope to reproduce them in our test-tubes 
and crucibles. 





But if we cannot expect to-imitate all the effects which ° 


have in this case been slowly wrought out in Nature’s 
laboratory, we can, at least, investigate and analyze them ; 
and, in this way, it may be possible to show that pheno- 
mena like those in question must result from the pos- 
session by crystals of certaig definite properties. Each 
of these properties? we shall see, may be severally illus- 
trated and experimentally investigated, not only in natural 
products, but in the artificially-formed crystals of our 
laboratories. 


e 
In order to lead up to the explanation of the curious 
phenomena exhibited by the rock-mass in question, the 
first propasty of crystals to which I have to refer may be 
enunciated ds follows :- - . œ 
Crystals possess the power of resuming they growth 
after interruption; and there appears to be no limit to 


the time after which this resumption of growth may take 


place. 
It is a familiar observation that if a crystal be taken from 
a solutioneand put aside, it will, if restored aftey a longer or 
shorter interval to the same or a similar solutio, continue 
to increase as before. But geology affords innumerable 
instances in which this renewaleof growth in crystals has 
taken place after millions of years must have elapsed. 
Still more curious is the. fact, of which abunddnt proof 
can be given, that a crystal formed by one method may, 
after a prolonged interval, continue its growth under 
totally different conditions and by a very different method. 
Thus¢ crystals of quartz, which have @learly been formed 
in a molten magma, and cestain inclosure$ of glass, may 
continue their growth when brought in contact with solu- 
tions of silica at ordinary tempgratures. In the same 
way,*crystals of felspar, which have been formed in a 
mass ofincandescent, lava, may increase in se, when 
sdlvent agents bring to them the necessary materials 
from an enveloping mass efgglass, even after the whole 
mass has become cold and solid. . å 
It is this power of resuming growth after interruption, 
which leads to the formation of 4pned crystals, like the 
fine specimen of amethyst enclose 


gears ago by My. Snodgrass. 
The growth of crystals, like that of plants and animals,» 


ie determined by their environment ; the chief cowdidons , 


affecting their devlopment being gemperatuge, r&tte of 


| growth, the supply of materials (which®*may vary im $ 
e 
Ld 


in colourless quartz,® © 
which was presented to the Royal Institution seventy® , 


eet 


of 


eamong minerals. 


“oy . 
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qualjty as well as in quantity), and the presence of certain 
foreign bodies. 

It is a very curious circumstance that the form assumed 
by a crystal may be completely altered by the pwesence of 
infinitesimal trace$ of certain foreign substances—foreign 
substances, be it remarked, which do not enter in any 
way into the compgqsition of the crystallising mass. Thus 
there ¥re certain crystals which can only be formed in the 
presence of water, fluorides, or other salts. Suth foreign 
bodies, which exercise an influence on a crystallizing sub- 
stance withqut entering into its composition, have been 
called by the French geologists “mineralizers.” Their 
action seems to curiously resefnble that of diastase, and 
of the bodies known to chemists as “ ferments,” so many 
of which are now proved to be of organic origin. 

Studied according to their mode of formation, zoned 
crystals fall naturally into several different classes. 

In the first place, we have the cases in evhfth the 
successive shells or zones differ only in colourgor some 
other accidental character. Sometimes such differently 
coloured shells of the crystal are sharply cut off from one 
another, “while in other instances they *graduate imper- 
ceptibly one into the other. 

A second class of zoned crystals includes those in 
which we find clear evidence that there have been pauses, 
or, at all events, changes in-the rate of their growth. 
The interruption in growth may be indicated in several’ 

“different ways. One of the, commonest of these is the 
formation of cavities filled with gaseous, liquid, or 
vitreous material, according to the way the crystal has 
been formed—by volatilization, by solution, or by fusion ; 
the production of these cavities indicating rapid or ir- 
regular growth. Not unfrequently it is clear that the 
crystal, after growing to a certain siz@ has been corroded 
or partially resorbed in the mass in which it is being 
formed, before its increase was resumed. In other cases, 
a pause in the growth of the crystal is indicated by the 
formation of minute foreign crystals, or the deposition of 
cosy aires material along certain zonal planes in the 
crystal, 

eae very interesting varieties of mineralg, lke the 

Cotterite of Irelagd, the red quartz of Cumberland, and 
the spotted amethyst of Lake Superior, can be shqwn to 
owe their peculiarities to thin bands of foreign matter 
zonally included in thegn during their growth. 


A curious class of zoned crystals arises when there is a° 


change in the habit of a crystal during its growth. Thus, 
as Lavalle showed in 1851 (Bud. Géol. Soc. Paris, 2me. 
sér., vol, väi. pp. 610-13), if an octahedron of alum be 
allowed to grow to a Certain size in a solution of that 
substance, and then a quantity of alkaline carbonate be 
added to the liquid, the octahedral crystal, without 
change if the length of its axes, will be gradually trans- 
formed into a cube. In tĦe sdine way, a scalenohedrgn 
of calcite may be found inclosed in a prismatic crystal of 
the same mineral, the length of the vertical axis being 
the same in both cpystals. one 
By far the neost numerottsgand important class of zoned 
crystals is that which includes the forms where the suc- 
cessive zones are of different, though analogous, chemical 
composition. In the case of the alums and garnets, we 
may have various zsomorphous compounds forming the 
successive zones in the sam® crysfl ; while, in substances 
crystallizing in other systgmgs than the cubic, we find 
> E o eas compounds forming the different enclosing 
uch cases are illustrated by many artificial crystals, 
eand by the tourmalines, the epidotes, and the felspars 
The zones, @onsisting of different 
materials, are sometimes separated by well-marked, 
eplanes; but in other cases they shade imperceptibly 
intos ong another. i 
* Inæonagctiop with this subject it may be well to point 
© aut that zonedecrystals may be formed of two substances 
NO, 1126, VOL. 44] we 
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which do not crystallize in the sagte system. Thips, crys- 
tals of ehe monoclinig augite may bgefound surfpunded 
by a zone of the rhombig enstatite ; agd cryst&ls ofea 
triclinic felspar may be found enlarged by a monoclin® 
felspar, . $ 
Still more curious is tHe fact that, where there is a 
similarity in crystalline form and an approximation in 
the dominafit angles (plesiomorphism), Wẹ may have 
zoning and intergrowth in the crystals of substances 
which pogsess no chemical analogy whatever. Thus, as 
Senarmont showed if 1856, a®cleavage-rhofhh of the 
natural calcic carbonate (calcite), when placed in a solu- 
tion of the sodic nitrate, becomes enveloped in a zone of 
this Jatter substance; and Tschermak has proved that 
the compound cr¥stal thus formed behaves like ahomo- 
geneous one, if tested by its cleavages by its guscepti-« 
bility to twin Iamellatior’, or by the figureg preduced by 
etching. In the same way, zircons, which are composed 
of the two oxides of silicon and zirconium, are found 
grown in composite cfystals with xenotime, a phosphate 
of the metals of the cerium and yttrium groups, 
e These facts, and many similar ones which might 
be adduced, point to the conclusion that the beautiful 
theory of isomorphism, as originally propounded by 
Mitscherlich, stands in need of much revision a$ to many 
important details, if not, indeed, of complete reconstruc- 
tion, in the light of modern observation and experiment. 


The second property of crystals to which I must direct 
your attention is the following :— 

Lf a crystal be broken, or mutilated in any way what- 
ever, tt possessts the power of repairing its injuries during 
subsequent growth. - 

As long ago as 1836, Frankenheim showed that, if a 
drop of a saturated solution be allowed to:%vaporate on 
the stage of a microscope, the followjng interesting 
observations may be made uponethe growing crystals. 
When they are broken up by a rod, each fragment tends 
to re-form as a perfect crystal; and if the crystals be 
caused to be partially re-dissolved by the addition of a 
minute drop of the mother liquor, further. evaporation 
causes them to resume their original development d Pogg. 
Ann., Bd. xxxvii., 1836). 

In 984% Herm&nn Jordan showed that crystals taken 

from a solution and muflated gradually became repaired 
or healed when replaced in the solution (AMiiller Archiv. 
fiir 1842, pp. 46-56). ẹ Jordan’s observations, which were 
published in a medical journal, do not, however, seem to 
have attracted much attention from the phygjcists and 
chemists of the day. 

Lavalle, between the years 1850 and 1853, and Kopp, 
in the year 1855, made a number of valuable observations 
bearing 8n this interesting property of crystals (Ldedig 
Ann., xciv., 1855, pp. 118-25). In 856 the subject was 
more thoroughly studied by three invegtigators who pub- 
lished their results almost simultaneously: these were 
Marbach (Compt. rend., xliii., 1856, pp. 705-706, 800-802), 
Pasteyy (¢déd., pp. 795-800), and Senarmont (#d2d., p. 799). 
They showed that crystals taken from a solfition and 
mutilated in various ways, upon being restored to the 
cies became completely repaired during subsequent 
growth. 

As long ago as 1851, Lavalle hàd asserged that, when 
one solid angle of an octahedron of alum*is removed, the 
crystal tendë to reproduce the same mutilation on the 
opp8site angle, when ifs growth is resumed! Thig re- 
markable and anomalous result has, however, by some 
“subsequent writers beensexplairfel in another way to that 
suggested by the author of the e&periment. 

In the game way the cufious expefiments performed at 
a subseqyent date by Karlvon Hauer, experiments which 
led him to conclude that hemihedrism and other pecu- 

1 Bull. Géo} Soc. Pdris, tme sér., vola viii. op gioi, 1851; Moigno, 
Cosmtos, ii , 1853, pp. 454-56 ; Compt, rend., sxxyh, 1853, PP. 498-95. 
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tas in crystal growth might be induced by muyilation,* 
have Heen assertéd*by other physiéi 


* justify the startling concliSsions 


thestime. , It must be admitted that new experiments by their optical characters, 


bearing on this interesting question 
time greatly needed. z 
In 1881, Leir demonstrated two very infportant facts 
with regar@ to growing crystals of alum (Compi. rend., 
Bd. xcii. p. 1166}. First, that if the injuries gn such a 
crystal be not too deep, it does mot resume growth over 
its general surface until those injuries have been repaired. 
Secondly, that the injured surfaces of crystals gréw more 
rapidly than natural faces. This was proved by placing 
artificially-cut octahedra and natural crfstals of the same 
size irf a solutiog, and comparing their weight afte a 
"certain fime had elapsed. e 
The infport&ant results of this capacity of crystals for 
undergoing healing and enlargement, and their applica- 
tion to the explanation of interesting geological pheno- 
mena has been pointed out by many authors. Sorby has 
shown that, in the so-called crystalline sand-grains, wg 
have broken and worn crystals of quartz, which, after 
many vicissitudes and the lapse of millions of years, have 
grown again and been enveloped in a newly formed 
quartz-crystal. Bonney has shown how the same pheno- 
mena are exhibited in the case of mica, Becke and 
Whitman Cross in the case of hornblende, and Merrill 
in the case of augite. 
` has been proved that crystals that have been rounded, 
cracked, corroded, and internally altered—which have, in 
short, suffered both mechanical and chemical injuries— 
may be repaired and enlarged with material that differs 
considergbl? in chemical composition fromethe original 
crystal. o 
It is imBossible to avoid a comparison between these 
phenomena of tife inorganic world and those so familiar 
to the biologist. It is only in the lowest forms of animal 
life that we find an unlimited power of repairing injuries : 
in the Rhizopods and some other groups a small fragment 
may grow into a perfect organism. In plants the same 
phenomenon “ig exhibited much more commonly, and in 
forms belonging to groups high up ig the vegetable series. 
Thus, parts of a plant, such as buds, bulbs, glipg and 
grafts, may—sometimes after a long interval—be made to 
grow up into new and perfect individuals. But in the 
mineral kingdom we find the same principle carried toa 
much farther extent. We know, in fact, no limit to the 
minuteness of fragments which may, under favourable 
conditions, grow into perfect crystals—no bounds as to 
the time during which the crystalline growth maye be 
suspended in thé?case of any particular individual. 


are, at the present 
» 


e 

The hext property of crystals which I must illustrate, in 
order to explain the p&rticular case to which I am calling 
your attention to-nifht, is the following :— 

Two crystals of totally different substances may be 
developed “within the space bounded by certain planes, 
becoming @lmost inextricably intergrown, though? each 
retains its distinct individuality. 

This property is a eonsequence of the fact that the 
suSstance of a crystal is not necessarily continuous within 
the space inclosed by its Pounding planes. Crystals often 
exhibit cavities fijed with air and other foreign substances. 
In the calcite crystals found in the FontaineB8leau sand- 


In the felspars of certain rocks it- 


. . e 
In the rock called “graphic granite,” we have the 


sts and chem#ts not | minerals orthoclase and quartz intergrown in such a way 
drawn from them at | that the more or less isolated parts of each can be shown, 


to be parts’ of great mutually 
interpenetrant crystals. Similar relations are shown in 
the so-called mjcro-graphic or micgo-pegmatitic, pinter- 
growths of the same minerals which are so beaftifully 
exhibited® in the rock under dur consideration this 


evening. : 


There is still another property of crystafs that must 
be kept in mind, if we would explain the phenomena 
exhibited by this interesting rock:— 

A crystal may undergo? the most Profound Zaternad 
changes, and these may lead to great modifications of the 
optical and other physical properties of the mineral, yet, 
so long as a small—often a very small—proportion of tts 
molecules remain intact, the crystal fray retain, not only 
its outemerd form, but its capacity fer growing and 
repairing injuries, e 

Crystals, like gurselves, gro® old. Not onlyedo they 
suffer from external injuries, mechanical fractures, and 
chemical corrosion, but from actions which affect the 
whole oftheir internal structure. Under the influence 
of the great pressures in the earth’s crust, the minerals 
of deep-seated rocks are completely permeated by fluids 
which chemically react upon them. In this way, negative 
crystals are formed in theif substance (similar to the 
beautiful “‘ice-flowers” which are formed when a block 
of ice is traversed by a beam from the sun or an electric 
lamp), and these become filled with secondary products. 
As the result of this action, minerals, once perfectly 
clear and translucent, have acquired cloudy, opalescent, 
iridescent, avanturine, and “schiller” characters; and 
minerals, thus modified, abound in the rocks that have 
at any period of their history been deep-seated. _As the 
destruction of their internal structure goes on, the crystals 
gradually łose more and more of their distinctive optical 
and their physical properties, retaining, however, their 
externaj form; till at last, when the last of the original 
molecules és transformed or replaced by, others, they 
pass into those mineral corpses known tô us as “pseudo- 
morphs.” 


But while crystals resemble oerselves in “ growing 
6ld,” and, at last, undergoing dissolution, they exhibit 
the remarkablg power of growing young again, which 
we, alas! gnever do. This is in consequegce of the 
following remarkable attribute of crystalline stru&turese: 

Lt does not matter how far internal change and dis- 
integration may have gone on n a crystal—tf only a 
certain small proportion of the unaltered molecyles re- 
main, the crystal may 
growth. 

hen old and much-altered crystals begin to grow 
again, the newly-formed material exhibits none of those 
marks ef “senility” to which I have referred. The sang- 
grains that have been batteredsand worn int@ microscopic 
pebbles, and have been rendered cloudy by the develop- 
ment of millions of secondary flujd cavities, may have 
clear and fresh quartz deposited upon them to form 
crystals weth exquisitely perfect faces and angles. The 
white, clouded, and alter&d felspar-crystals may be enve- 
loped by a zone of clear and érgnsparent material, which 
has been added millions of years after she first formation 


stone, less than 40 per cent. of sheir mass consist8eof | and the subsequent alteration of the original crystal. 


calcic earbonate, while more than 60 per cent. is made 
up of grains of quartz-sang,ecaught up during crystalliza- 
tion. e e 
s 

* Wien, Sitz. Ber., xxxix. $ 1860, pp. 6%r~22 : fr@mann, Joum:, Prakt. 
Chem., \xxxi. pp- 356-62 ; Wien. Geol. Werhandl., xii, pp. 214-13, &c. ; 
Frankenheim, Pogg. Ann., cxiii , 1861. Compare Fr. Scharff, Pigg. Ann., 
cix., 1860, pp. 529-38; Neues Jahr. für Min., &e, 876, p. 
Sauber, Liebig Ann., CARYA 1862. pp. 78-82 ; alsp W. Ostwald, t Lehrbu@h 
d. Allg.: Chem.,” 1885, Bd. i. p. 38; and O. Lehmann, ®Molekular 
Physik.,” 1888, Bd. i. p. 312." a 
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- We are now in a position to explafh the particular case 

which I have thought ofesufficient interest to claim your 
attention to-nigh 

‘In the Island of Mull, in the Inner Hebrides, there 

exist masses of granite of Tertiary age, which are of very 

gréat interest to the geologist and mineralogist. 


curioug intergrowths of quartz and felspar, of which I have 


renew iis youth and resume its? 


3 [n many * 7 
places this granite exhibits beautiful iflustrations of thee 


* of which I have reminded you this evening. 


° °86 





secondary origin. At all events, it can be shown that these 


cavities have been localities in which crystal growth has |e 
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The application was lodged at the Board of Tradg of . 


gone on—they constitute indeed veritable laboratories of | February 13, 1891, and, shertly afterwards, a°number of 


synthgtic mineralogy. _ 


e 
Now, in such cavities the interpenetrant crystals of 


petitions were sent in asking the Board of Trade to with- 
hold its ficense, as the objects of the Institute “clearly 


quartz and felspar in this rock have found a sp&ice where | pointed to experiments on living animals.” e As Chair- 
they may grow and complete their outward form ; and | man of the Committee, Sir Joseph Lister then wrote to 
it is curious¢o see how sometimes thé quartz has pre- | the President of the Board of Trade, showing why, in the 
vailed over the felspar and a pure quartz-crystal has been | opinion of the Committee, their opponents shauld not 


produced; while at other tinfes the opposite efiect has 
resulted, and a pure felspar igdividual has grown up. In 


gain th@ir point. In the first place, he pointed out that 
the granting of a vivisection license is not within the 


these last cases@ however much the original felspar may ` province of the Beard of Trade, but under the control of 


have been altered (kaolinized and rendered opaque), it 
is found to be completed by a zone of absolutely clear and 
unaltered felspar-sustance. The resultis that she @avities 
of the granite arg lined with a series of projecting crystals 
of fresh quartz and clear felspar, the relations of which to 
the oldey Materials in an aJtered condition composing the 





thé Secretary of State for the Home Department. *In the 
second place, he clearly proved that it is a®solutely*® 
necessary that the Institute should be lf&enstd in the 
manner described, for it could not be registered under 
the Companies Act, 9862, without most seriously inter- 
fering with its prospects. From counsel’s opinion it is 


substance of the solid rock, are worthy of the most careful | evident that, should the Institute be registered as an 


observation and reflection. 

Those relations can be fully made out when thi sections 
of the rock are Gxamined under the microscope by the 
aid of polarized light, and they speak eloquently of the 
possession by the crystals of all those curious peculiarities 
e 


By problems such as those which we have endeavoured 
to solve to-night, the geologist is beset at every step. 
The crust of our globe is built up of crystals and crystal 
fragments—of crystals in every stage of development, of 
growth, and of variation—of crystalsęundergoing change, 
decay, and dissolution. Hence the study of the_natural 
history of crystals must always constitute one of the main 
foundations of geological science ; and the future progress 
of that science must depend on how far the experiments 
carried on in laboratories can be made to illu$trate and 
explain our observations in the field. 

® 





BRITISH INSTITUTE OF PREVENTIVE 
MEDICINE. 


VIGOROUS attempt is being made by ignorant and 
prejudiced persons to prevent the establishment of 

a National Hygienic Institute worthy of tfe United King- 
dom. Aedé@putation will wait upon Sir MicHĦael Hicks- 
Beach, President of the Board of Trade, on Friday, 
June 5, to submit to hir an exact statement of the facts 


relating t® the matter. Meanwhile, the Executive Com- 
e mittee Ras issued the following circular :— 


On Monday afternoor, Jufy 1, 1889, a meeting was 
held at the Mansion House, under the Presidency of Sir 
James Whitehead, Bart., then Lord Mayor of London, 

e“ for the purpose 8f hearing statements from Sir, Janes 
Paget, and other representatives of scientific and medical 
opinion, with regard to the recent increase of rabies in 
this country, and the efficacy of the treatment discovered 
by M. Pasteur for the prevention of hydrophobia.”e 

Althdugh convinced of the advantages likelysto accrue 
to the community at large by thé founding of a Bacterio- 
logical Institute in Englagd, the Committee felt that the 


e time was not thenecome for establishing in England an 


institute similar to the “Institut Pasteur” in Paris, or the 
% Hygienische Instityt” in Berlin. The idea, however, was 


e * not abandoned, and on December 5, 1889, an Executive 
e * Committee was appointed to taRe measuresor the pur- 


$ 


* 


pose of establishing in England a Boitish Institute pf 
Preventive Medicine. 
. Acting on the advice of their solicitors, Messrs. Huntgrs 
Z end Haynes,sthe Executive Commitee decided to incor- 
*porate the Jfistitute as a limited liability company, with 
the omission of the word “ Limited,” in order to éffpress 
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ordinary limited liability company under the Act, it would 
at any time be possible for the members to wind up the 
company and divide the funds of the Instituteg whereas 
the Board of Trade, in granting the license asked for, 
would make it a condition that all the property of the 
Institute should be applied to the advancement of science 
and kindred subjects only, and not be distributed among 
the members. In this way only could security be given 
that the funds would be applied for the purposes 

intended. °, e f 
This letter was posted by one of the secretaries on 
May 12, 1891; but on the same day the solftitors to the 
Executive Committee received a letter from dife President 
of the Board of Trade, who, without giving ahy reason 
whatever for his decision, declined to grant the applica- 
tion. On the next day, however; Sir Joseph Lister re- 
ceived a letter in answer to that posted on May 12, in 
which the President of the Board of Trade intimated his 

willingness to receive a deputation on June 5 at I1 a.m. 

Workers in bacteriological science arg mow labouring 
under considerable difficulties, as there is no placè in the 
Unitgd Kingdone specially fitted for such research. By 
the establishing of this Institute, they would be placed 
in the best possible conditions for carrying out original 
investigations. Moreover, a central Institute for the 
systematic teaching “of bacteriology would be provided, 
not only for medical men, but also for veterinary surgeons, 

chemists, agriculturists,&c. + ° 
At present, in spite of the efforts made in this direction 
by several medical schoolg, most of the *English workers 
who wiah to gain special knowledge in bacteriology, are 
compelled to go to the Continental laboratories for their 
instruction. The question, therefre, which the Board 
of Trade will have to decide is, whether such a state of 
things should continue, or whether England should have 
its own national bacteriological Institute. Sishilar Insti- 
tute# have been endowed by the State in othes countries; 
and the Board of Trade, by refusing to grant their applica- 
tion, would prevent a body of private gentlemen from 
doing what has been done at great expense by the 
Governments of other nations. 

s 

E 

z e NOTES? 


WE are informed that Kew has recently acquired by pfirchase 
from Mr. F. Curtis, a descendant o? William Curtis, the founder 
of thes Botanical Magazine, about 1650 original drawings, chiefly 
of figures which Sppeared’ in that publication. They belong 
partly t@the first series and partly to the second, from 1800 to 
1826—that is to‘say, during the period, that the magazine was 
a bysDr. Sims. Many of these drawirfgs are very beautiful, 
and very carefully coloured, especially tbose done by James 





M Y 28, 1891] 


a oer 





e 
Sowerb# and Sydenh’&m Edwards, bit some of the fihest of 
tgeir work was nòt reproduced if the plates, The collection 


also *ncludesssome of the poorest work that ever appeared in the * 


magazine. In 1815 Sydenham Edwards seceded, and worked 
for the rival Botanical Register ; Sowerby hag ceased con- 
tributing, and, there seems to have been a lack of novelties for 
illustration. Towards the end of Dr. Sims’s editorship, in 1826, 
the Botanignl Magazine yas doubtless supplanted fn a great 
measure gy the Botanical Register then conducted by the vigorous 
Lindley. Its cirgulation greatly decreased, and the*impres- 
sion was small; hence this series is very rare. The following 
year, however, Sir William Hooker became@editor and speedily 
gaised both the artistéc and botanical character of the magazine. 
Many of the plates published during*he latter half of Dr. Sims’s 
editorship are not signed, but all the drawings are, and we learn 
that William Hooker, the artist of the, Paradisus Londinensis, 
was an occasional contributor. The collection also contains a 


number of unpublished drawings. 
° 


A LETTER lately received from Emin Pasha by one of his 
ornithological correspondents in Europe is dated from one of 
the larger (slands on Lake Victoria Nyanza in November last. 
Tt is full of details about birds, in which, as is well known, the 
Pasha takes the keenest interest, and alludes especially to an 
apparently new Grad/ine form, with three toes, met with in that 
district. Emin was on the point of starting southwards into the 
territory near the north end of Lake Tanganyika, and is now 
probably somewhere in th&t little-known couttry. He had 
been joined by Dr. Stuhlman, a young naturalist of Hamburg. 
Dr. G. Hertlgub, of Bremen, has just published a ntemoir on the 
birds colleged® by Emin during his return to the coast with the 
Stanley Expeditiop, and his subsequent sojourn at Bagamoyo. 
The specimens are referred to 140 species, of which eight are 
described as new to science. 


THE Council of the Institution of Naval Architects has 
resolved to award the gold medal of the Institution to Prof. 
V..B. Lewes fi his paper on boiler deposits, read at the 


Institution’s recent annual general meetiifg. 
ee 


THE President of the Royal Societ, who is Chairman of the 
Board of Visitors, will hold the annual visitation of the Royal 
Observatory at Greenwich on Saturday, June 6 next. The 
Observatory will be open for inspection at 3 p.m. 


Mr. Jami E. KEELER, the Astronomer of the Lick Obser- 
vatory, has lately Peen appoihted Director of the Alleghtny 
Observatory, in succession to MreS. P. Langley, Secretary of 
the Smithsonian Institution. ° 


A CzEcH Academy of Sciences was opened at Prague on the 
28th inst., by the Archduke Charles Louis. The Latin title of 
the Academy is Bohemica Scientiarum, litterarum et artium 
Academia Imperatoris Francisci Josephi; the Presid@nt is 
Josef Hlávkê, and the General Secretary Dr. F. J. Studnitka. 


AN extra evening meeting of the Royal Institution will be 
held or? Tuesday, June 2, at nine o’clock, when Dr. Charles 
Waldstein will give a discoutse on the discovery of ‘The Tomb 
of Aristotle.” %e M t 


AMERICAN papers annoufice the death of Prof. J. E. Hilgaed, 
late superintendent of the U.S. Coast Survey. He was born 
at Zweibriicken in 1825, wda? to Amgrica with his father in 
1835, and entered the service bf the U.S. Coast Survey in 1845. 
“His work,” says the N&w York Pazion? ‘*lay directly in the 
line of his profession, in the improvefnent of methods, tle deter- 
mination of weights and measures, and the ‘novel method of 
ascertaining the differences of longitude by telegraph. Hits 
publicationseon these subjects are to be found chiefly in the 
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the telegraphic determination of the differences of longitude 
between Greenwich, Paris, and Washington. He was a dele- 
gate to the International Metric Commission in 1872, and a 
member of the International Bureau of Weights and Measures, 
of which he declihed the directorship. 9He was an eriginal 
member of the National Academy of Sciences, and for some 
years its Home Secretary. In 1874 he was elected President of 
the American As§ociation for the Advancemept of Science. 
He succeeded to the work of Bache in connection with the work 
of the Bureau of Weights and Measures, and took a leading part 
in preparing exact metric standards for distribution to the States 
and Territories,” bd 


THE recent botanical mission of Mr. D. Morris to the West 
Indies @orny the subject of the Kew Bullgtin for May and June. 
The Bulletin publishes the official correspongence recording the 
circumstances under which the Imperial Government assented to 
Mr. Morris’s mission, and reproduges his report to tig Secretary 
of State for the Cofonies. 


THE Xgw Bulletin does good service by publishing lists of 
garden plants annually described in botanica? and horticultural 
publications, both English and foreign. In Appendix I., 1891, 


there is a list which comprises all the new introductions recorded . 


during 1890. ‘‘ These lists,” says the Buletin, ‘‘ are indispens- 
able to the maintenance of a correct nomenclature, especially in 
the smaller botanical establishments in correspondence with Kew, 
which are, as a rule, only scantily provided with horticultural 
periodicals. Such a list will also afford information respecting 
new plants under cultivgtion at th® establishment, many of which 
will be gistributed from it in the regular course of exchange 
with other botanic gardens.” 


ON the 13th inst. the Council of the county borough of 
Bootle decided to appropriate and set aside for the purpose of 
technical education the whole of the portion of the Exchequer 
contribuffon account which may so be used under the provision 
of the Local Taxation (Customs and Excise)g Aet, 1890. The 
Free Ljbrary and Museum Committee were entrusted With the 
carrying out of a scheme submilted by them to the Council ; 
and they have appointed Mr, John J® Ogle to the office of 

rganizing Secretary to the Bootle Technical School. Mr. 
C. H. Hunt was also appointed Registrar. The sum available 


is estimated At £1936 per annum. o A 


THe following is an extract from “the Times of last week 
which may interest many of our rea@ers:—Some mgnths ago a 
company, which had been formed at Wheeling, West Virginia, | 
for the purpose of ‘‘ developing” that city, began to drill a well 
in s@arch of petroleum or natural gas. A depth of over 4100 
feet was reached, and in this distance a dozen thick veins of 
coaleare said to have been passed, while petroleum and gas, 
have both been struck—though got in paying quantities—and 
gold quartz, iron ore, and many other minerals have been 
brought to the surface. The officers gf the Geological Survey 
at Washington, according to a Wheeling despatch, have become 
very intere®ed in the procggling, gnd ‘‘the hole will be drilled 
to a depth of one mile.” After this the Government will take 
up the work under the directior? @ two expert officers @f the 
Survey, and the drilling will be continued fto the earth as far 
as human skill can penetrate. The object is to ascertain the 
thermometric and magnetic conditions affar as possible, 


Tue Transandine Railway across the Andes, connecting the 
Asgentine railway §$stem with that of Chili, has been the subject 
of an interesting article in Angiveering. Our contemporary jn 
its &sue of this week again deals with this fine piece of engineer- 
ing, and describes the tunnelling plant ufed, a% well as the 
distribu@ign by electrical means of the power available and 


Coast Survey Reports. One of thè most noteworthy relates to jenecessary for driving,the air compressors for the Ferrouxergek 
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drills used. This line across the Andes consists of a series of | M., Davis, Prof. Niphé&, apd Dr. Hintichs are somB of the 


tunnels and other heavy works ; the tunnels had to le bored in 
most inaccessible regions, where the means of transport are 
meagre in the extreme. The whole of the plant therefore had 
to be designed with great care and with special reference to 
the unusual requirements? Weight had to be minimized, and 
strength and simplicity had to be carefully obtained. Water- 
power was available at some distance from the scene of 
operations ; the water-power was brought to the primary stations 
by means of 20-inch steel pipes. On the Chilian side the 
primary station contained ten dyħamos and two spare ones, each 
being of 80 horse-power, and each coupled direct to, and driven 
by, a Girard turbine. The electric power generated is trans- 
mitted through a cable to secondary stations, where, bg means 
of motors, the air-gompressors are operated. A similar arrange- 
ment is in use on the Argentine side, only the dynarffos are of 
40 horse-p&wer, because they, had to be transported over moun- 
tains on mules’ backs, which made it necessary to minimize the 
weight. This use of the electrical transmission of power is 
highly interesting, the circumstances being such thet, without 
it, the boring of the tunnels would have been a work of great 
expense and magnitude. 


Globus has received information from Japan to the effect thet 
there is an increasing reaction in the country against foreign 
influences, This is said to be especially visible in schools where 
European instruction is given. Two such schools, one of which 
formerly had 300 pupils, the other 150, have been obliged to 
combine their forces, having mo more tpan 150 pupils between 
them. At the University of Tokio the number of native lecturers 
increases, while that of the foreign staff decreases. 


In the New York Sun, Mr. G. F. Kunz, the well-known 
expert in gems, has recently called attention to a*sproperty of 
the diamond which may serve as a means of distinguishing it 
from other substances. Referring to the paper of Robert Boyle 
‘í On a Remarkabje Diamond that Shines in the Dark,” pub- 
lished if the Transactions of the Royal Society in 1663, Mr. 
Kunz remarks that this paper has been indirectly alluded to 
by a number of authors® but never read. Among a quantity of 
facts Boyle mentions one diamond that phosphoresced simply By 
the heat of the hand, absorbed light by being held near a 
candle, agd*emitted light on being rubbed. Heestated that 
many diamonds emittedelight by being rubbed in the dark. 
The experiments made by Mr. Kunz show conclusively not only 
that Boyle's ‘statement that some diamonds phosphoresce in the 

© dark affer exposure to the sunlight or an arc of electric light is 
true, but also that all diamdhds dhnit light by rubbing them on 
wood, cloth, or metal, a property which will probably prove of 
great value in distinguishing between the diamond and other 
* hard stones, aş well as paste, none of which exhibit tais ®phe- 
nomenon, and will be welcoed by the general public who do 
not possess the experience of the dealer in diamonds, The 
property is evidently no% electric, or it would not be visible on 


being rabbed on me'al, G 


We learn from the American” Meteorological Journal for 
Apri®that the appropriatio®fðr the new Weather Service of the 
United States is 878,753 dollars, being an increase of 62,797 
ollars on the amount for the current year. This is accounted 
for by the addition of $0,000 dollars for the proposed extension 
of the service in agricultural regions, and by the fact that, under 
the present arrangement, five of the legding officials were 
assigned from the army, and their salaries must henceforward 
bë psovided for from the appropriation for the new Wegther 
Servicee The Chief of the Service is to receive 4500 dollars a 
year. No appointment has yet been made to this position. It 
Is quite possible that the present Chief Signal Offs will be 
detailed from the army for this duty, and Prof. Abbe, Prof. W. 
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other prominent meteorologists mentioned®as possible cage 
didates. The same Journal also reports that, Dr. Beker, 
Secretary of the Michigan St&te Board of Health, has investi- 
gated theecausg of influenza, He stated that the germs are at 
all times present, but that there must be certajn coincident 
meteorological conditions to irritate the throat and air passages 
sufficiently’ to let the germ gain an enfrance to the body. These 
conditions were, in this instance, the excessive prewlence of 
north afd north-east winds, and the excessive amount of ozone 
during the past three months, 


MR. C. L. Wracce has issued a circular, dated February 3 
last, stating that ‘in consequence of the rapid extension of the 
Meteorological Service of Australasia in congectién with the 
Queensland Government—an extension which now embraces a 
large portion of the Western Pacific Ocean, New Guinea, and 
the Malay Archipelago—it has been determined to stop the issue 
ef the Jarge charts which have hitherto dealt with the meteoro- 
logy of Australasia only, and to issue, instead, in the early 
future, a weather chart as complete as possible, embracing not 
only Australasia, but also the regions above indicat€d.” Some 
charts have already been issued giving the isobaric lines for the 
region referred to, and extending southwards and eastwards to 
New Zealand and the New Hebrides. Isobars drawn for 20° 
to 30° to the eastward of Brisbane must be to a great extent 
problematical, and in fact this is admitted by the broken lines 
extending over fhe ocean. The information, to say the least, seems. 
at present insufficient for the purpose, and over lgrge tracts it is 
absolutely wanting ; but the establishment of statjone in remote 
islands is, of itself, very desirable. ” o 


THE other day Prof, Vambéry deliyered 1? Edinburgh, under 
the auspices of the Royal Scottish Geographical Society, an 
interesting lecture on British civilization and influence in Asia. 
He had many pleasant things to say about England, but did not 
quite overlook her shortcomings. He said he.was immensely 
struck by the indifference shown by the publi@at largesto every- 
thing, that concerngd ASia. He had lectured in more than 20 
towns in this country, and found, even amongst the middle 
classes, great ignorance in regard to Asiatic geography and 
ethnography. Asiatic languages, moreover, were greatly neg- 
lected. Germany, which had not got any territory in Asia, 
bestowed far greater attention upon the old world than this 
country. He opined that if the interest in Asia Would increase 
in “this country commensurately with its political power and 
influengg over the various rates in Asia, Britain would decidedly 
remain there a permanent Power which could never, be ousted 
by any rival. He thought that there®ought to be more schools 
for Oriental languages in this country.® There was a general 
supposition that Britons in general could not Jearn foreign 
langyages, but that was not true. The greatest linguists of our 
age had been British, as, for example, Lord Strangford for 
Turkish, and the late Sir Richard Burton and the late Prof. 
Palmer for Arabic. Then there were scholars like Sjr Jgmes 
Redhouse, Sir Henry Rawlinson, Sir William White, and many 
others bearing evidence of thg brilant lin ujstic capacity of the 
British. Ie believed that nothing coult be easier than to 
r@gtuit in this island a goodly nun¥ber of Oriental linguists for 
employment, in various Asiatic countries. e 


A PAPER by Messrse G, F. Derris and H. W. Burrows, on 
tfe Eocene and Oligocene, beds of the Paris Basin, is to be issued 
as a separate publication hy the Geologists’ Association. It will 
be illug’rated by a map and sections. The paper is the result 
gf several years’ careful study of the „Parisian Tertiaries, and 
close communication with masy eminent French geologists. 
The authors give an,elaborate appendix, consisting? of a list of 
the fossil Mellusca, some 3500 species, showing the range in 
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time ;&he nomencfature of each spec®s has been crititally re- 
*yvised and brought up to date. €areful attention has also been 
paid to the relationship between recent and Tertiary formse 
The generic names under whieh most of the shells are still 
known in this country are added as an assistance to the student. 


THE Phyfical Society of London has published the first part 
of the eleventh volume of its Proceedings. Amongghe contents 
are notes 8n photograph®of rapidly tnoving objects, and on the 
oscillating electric spark, by Mr. C. V. Boys; a fqrmula for 
calculating apprOximately the self-induction of a coil, by Prof. 
John Perry ; a lecture experiment illustratigg the effect of heat 
upon the magnetic susceptibility of nickel, by Mr. Sheéford 


Minchin.® ° : 


A LECTURE by Prof. A. Macalister, delivered on January 29, 
on the opening of the new anatomical lecture-room at Cambridge, 
has been published by the Cambridge University Press. The 
subject is “The History of the Study of Anatomy in Cah- 
bridge.” 

Messr® CHARLES GRIFFIN AND Co. have published the 
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Bidwell and experiments in phofo-electricity, by Prof. G. Ms 


eighth annual issue of the ‘‘ Year-book of the Scientific and, 


Learned Societies of Great Britain and Ireland,” 
compiled from official sources, and comprises lists of the papers 
read during 1890 before Societies engaged in fourteen depart- 
ments of research, with the names of their authors. 


THE Engineering Company, publishers, “New York, are 
issuing ane® monthly magazine, entitled Exgingring, which is 
to be wholl¥ devoted to the record of industrial progress. The 
first two numbers have been published. 


THERE are some valfable morphological notes in the Johns 
Hopkins University Circulars for May. Among other papers 
we may mention one on the structure and development of the 
gonophores of a certain Siphonophore belonging to the order 
Auronecte (Haeckel), by W. K. Brooks and E. G. Conklin. 


The work is |, 


Other papers are: preliminary notes eon some new species of 


Squilla, by R. P. Bigelow, and è prelifninary meten the 
anatomy and transformation of Tornaria, by T. H. Morgan. 


THE “Bibliothèque Evolutioniste ” ds the general title of a 
new scientific series which is being published in Paris. The 
editor is M, Henry de Varigny. The first volumes are mostly 
translations, Wallace’s ‘‘ Dgrwinism” opening the list; but 
French authors age also to contribute, and works are being? pre- 
pared by Messrs. A. Sabatier, of? Montpellier ; J. Dgpiker, the 
well-known anthropologist ; Prof. Giard, and others. 

è ; 


In NATURE for May 14, p. 36, line 5 from top, or “ 1887” 
read ‘‘ 1889.” 


° 
A NEW and very beautiful silver mineral is described by Mr. 
F. A. Genth in the May number of the American Journal o 
Science. It was discovered by Señor Aguilar, of the San Carlos 
Silveg Mine at Guanajuato, Mexico, and has been named alter 
him, aguilarite. Itis a sulpho-selenide of silver, of the composi- 
tion AgS + Ag se, the analyses of pure crystals agreeing 
exactly with this formula. The crystals are gron-black in 
colour, and possess a mst brilliantelustre. They belofig to 
the c@bic system, and consist of curious skeleton dodecahedrons, 
the edges of which are perfect, while fhe centres of the faces are 
more or lesswornor imperfe@tly developed. These dodecaedsons 
are frequently elongate@ in such a shannef? a8 to resemple either 
tetragonal prisms terminated by pyfamids of the oppogite order, 
or hexagonal prisms terminated by rhombohedral planes. They 
generally occur in iatérlaced and closelp aggregated groups, the 
individuab crystals of whjch attain a size of a centimetre or more 
in diameter. They are for the nfosepart “embedded in colourle§s, 
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calcite, which may readily be removed from them by means of 
dilute agetic acid ; frequently a little quartz is associated with 
them, The crystals are readily sectile ant malleable, and their 
hardness is only 2°5. Their specific gravity is 7°586. When 
heated in an opes tube to low redness, gradually incrggsing to 
bright redness, they yield metallic sįjver, together with a slight 
sublimaté of selenium, and slender needles of selenious and 
sulphuric oxides, which latter forms, with a little of the silver, 
silver sulphate. In many of the specimens of aguifarite examined, 
the crystals were observed eto be penetrated in a remarkable 
manner by round holes, and they also frequently exhibited 
deposits of pure metallic silver upon their faces. 


SEVERAL of the simpler sulphides of the organic radicles have 
been (und to occur naturally in the crude petroleum oil of Ohio 
by Messrs. Mabery and Smith, who desftibe the mode adopted 
for the isolation in the current numb&r of the Americar 
Chemical Journal, As far as they are aware@ these alkyl 
sulphides have never previously been found in nate. When 
the higher boiling fractions of the distilled oil are agitated with 
oil of vitriol, these sulphur compounds are taken up by the 
sulphuric acid, and, upon subsequently feutralizing the acid 
solution with slaked lime, unstable calcium salts are obtained, 
which are readily decomposed by distillation in steam, which, 
carries over the sulphides without decomposition. By employing 
these reactions upon a large scale, and afterwards subjecting 
the mixed sulphides to a rigorous fractional distillation under 
reduced pressure (150mm. being the most convenient working 
pressure), the following sulphides have been isolated: methyl 
sulphide, (CH,),S ; ethyl sulphide, (CHp) S; normal propyl 
sulphide, (C3H,),S ; normal and iso-butyl sulphides, (CyHy)eS ; 
amyl sulphide, (C;H,,).S ; hexyl sulphide, (CgH3).S ; anda few 
other sulphides of mixed radicles. Most of these sulphides were 
obtained i the pure state by treating the products of the frac- 
tionation with mercuric chloride, and thus obtaining crystals of 
the adgition compounds of the type (CH,),S . HgCl,, and sub- 
a ae @ecomposing these crystals of the megeury compounds 
wit sulphuretted hydrogen. 


THE additions to the Zoological Society's Gardens during the 


epast week include a Barbary Ape %Afacacus inuus $) from 


North Africa, presented by the Rev. G, H. Wathins; a Diuca 
Finch (Dinca g¥isea), two Gay’s Finches (Phrygilus gay?) from 
Chili, two*De Filippis Meadow Starlings (StuPue/a defilippi) 


from La Plata, presented by Mr. Chafles G. Sharpe ; two Bankiva ° 


Jungle Fowls (Gallus dankiva g @) from India, presented by 
Captain George James; a Common Rhea (Ried americana) 
from South America, presented by Mr. R. P. Ilouston ; at 
Algerian Tortoise (Testudo mauritanica) from North Africa, 
presented by Mrs. Margaret Clarke; a Black-eared Marmoset 
(Agpale penicillata) from South-east Bragil, presented by Mr. 
Aubre} Lace; a Capybara (Aydrocherus capybara), a Browh 
Milvago (Milvago chimango), a Violaceous N ight Heron (Nyeti- 
corax violaceus) from South America, two Blue-bearded Jays 
(Cyangcorax cyanopogon) from Pard, four Crested Screamers 
(Chauna ¢havaria) from Buenos Ayres, deposited ; vo Varie- 
gated Sheldrakes (Tadorna varfegata) from New Zealand, two 
Larger Tree Ducks (Dendrocyysagnajor) from India, pughased ; 
two Japanese Deer (Cervus sika 8 9), a €hinchilla (Chinchiliae 
lanigera), an African Wild Ass (Equus tæniopus), born in the 
` 


Gardens. e i 
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OUR ASTRONOMICAL COLUMN. 
eTHE DRAPER CATALOGUE OF STELLAR SPECTRé.—*Vol. 


xxvii, of the dunals J the Astronomical Qbscrvetory gf Hirvard g 
College contains a catalogue of the spectra of 109351 stars, nearly & 


all oPghem north of the parallel of declination — 25°, photo- 


graphed with the g-inch Bache telescope. As she work forms a 
o 





part of the Henry Draper Memorial, it is suggested that it be 
designated as the Draper Catalogue. In order to produce the 
spectra, a prism 8 inehes square and having a refracting angle 
of 13°, was fastened in front of the object-glass, with its refract- 
ing angle placed perpendicular to the earth’s axis. The spectra 
obtain@t have been conveniently arranged i? classes indicated 
by the letters A to Q. @f these, A, B, C, and D indicate 
varieties of Secchi’s first type, E to L varieties of tRe second 
type, M the third type, and N the fourth YRS The letter O is 
used for stars whose spectra consist mainly of bright lines, and 
the letter P is reserved for planetary nebule. The classes O 
and P closely resemble each othef, and are regarded by Prof. 
Pickering as a fifth type of spectrym. All spectra not included 
in these classes awe indicated by the letter Q. Viewed as the 
result of a preliminary survey of the types of the photographic 
spectra of stars, the catalogue is of the highest importance. But 
it is to the discussion of individual lines, which is to foJow in 
another volume, that We have to look for detailed information 
which may improve®our knowledge of stellar constitutian. 


SOLAR O@SERVATIONS FROM JANUARY TO MARCH 1891.— 
In Compt@ rendus, No. 19 (May 11, 1891), Pgof. Tacchini gives 
the following account of solar activity during the first three 
months of this year. 

Observations of spots and faculz have heen made or? 64 days, 
viz, 16 in January, 26 in February, and 22 in March. The 
results obtained are :— 


bad Relative frequency Relative magnitude Number , 
—~ : CS o 
1891. of of days of of groups 
spots. without spots. facula. per day. 
spots. n ” 
January... : 1°56... 0'30 ... 18°50 ... 16°88 1°38 
February ... 2°3% ... O15... 24°04 ... 89°62 2°38 
March . 127 4. O14 wy IUE .., 41°82 1°45 
e 


The following are the results of observations of hydrogen 
prominences :— 


Prominences 
Number Fee 
x89gt. of days of Mean Mean Mean 
observation. number. height. xtension. 
a 9 
January... 13 4°62 36°9 1°3 
February ... 22) snes. - F255 44°1 i 
March ry See I2 4o'r rs, 


e 
‘When these numbers are compared with those obtained for 
the last three months of 1890, a marked increase is apparent, 
In addition to this the ®esults obtained for spots, faculæ, and 


prominences indicate that a secondary maximum of solar? 


activity occurred during the month of Februarye 


THE COySWANT OF ABERRATION.—A short tim® ago MM. 
Loewy and Puiseux descriked the principle of their new method 
of studying annual aberration and the general conclusions de- 
-duced from, the observatio&s made last year (see NATURE, 
vol, xliii P. 498). In Comptes rendus, No. 20 (May 19) they 
*give a detailed account of the modus operandi, and the numerical 
values obtained by the obser®atior? of two groups of four stars. 
The mean of all the observations gives for the constant® of 
aberration the value 20%°447 + 0”'024. 


e Ld 


Snin s 7 __®. 


. “@ 7 
e 
ANIMAL LIFE ON A CORAL REEF? 


J5 nearly all the shallow waters of the tropical seas there is an 

abundant fauna, but nowhere is there such a crowd of 
marine animals of all kinds asethere igen the region tIfat extends 
from the growing edge of the coral reef to a depth of some 
10 or @5 fathoms beyond it. eThis may be due to the fact that 
in this region thereeis plenty of light and heat, no great or 
sudden changes of temperature, or of the chemical composition 
o# the water, and there,is an abundant food supply brought by 
tidal currents from the surface of the ocean. Here it is, then, 
that we find the richest fauna. Here it is that the struggle for 
-existence is most severe, and here it is that tge animals are pro- 





e tected and concealed by the most pronounced marks and colour8, 


and provided by Nature with various forms of armour, stings 


* sand spines to defend them in the battles with their enemies. ® 
oe 
- 


"e One of the Wost ifteresting results of this severe struggle for 


a 
X Abstract of Lecture by Dr. S. J. Hickson, delivered at the {London 
J nstitugion, Januagy 22, 189r. 
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existenoe,” or perhaps itewould be more g@rect to say§ of the 
large number of species compejing for existence is the important, 
faunistic difference that may be observed between one reef anè 
another—nay, indeed, between one part of a reef and ancther 
part of the same reef. ° . 

Darwin Jong ago pointed out that in the struggle for existence 
a very slight &dvantage gained by any one ofthe competing 
species may entirely alter the whole aspect of the field ; and it 
follows thag a very slight though constant difference in the 
physical conditions, such, for example in the case of goral reefs, 
as rapidity of tidal currents, amount of surf or character of the 
shore rocks, may completely change the chayacteristics of the 
fauna, There are, it is true, some genera and species that are 
apparently found @n all the reefs, such as Tubipora and 
Ma@repora, but every reef has its own peculiar characters, and 
a naturalist never feels when he is examinfig one that he has e 





seen something exactly like if on any previous ocgasiop. 


The majority of the corals thas are found on the reefs of 
North Celebes belong to two great orders—the Zoantharia and 
Alcyonaria, The prevafling colour of the living Zoantharia 
is dull greeny-brown. The tentacles and the oral disks, and in 
sqme cases the growing or younger branches as a whole, may be 
very brightly coloured. White, pink, emerald green, violet, 
and blue, are colours frequently met with in different parts of 
the Zoantharian colony. The colours of the Alcyongrians may 
be due to the bright red, yellow, or purple spicules, or to the 
rich brown or green colour of the soft parts, There is very 
considerable variation in the colour of the soft parts of the 
Alcyonaria, The tentacles of the polyps of Tubipora, for 
example, may be any shade between bright green and pinkish- 
brown. A species of Sarcophytum, again, common on the shores 
of Celebes, showed green and greenish-yellow and yellow 
examples within the same half-mile ôf reef. All of these coral 
colours, with the exception of the colour of the spicules mentioned 
above, are soluble in spirit, the soft parts becomiffy, after pro- 
longed immersion in this fluid, pale brown, The alcohol 
extracts of a considerable number of corals have®now been 
submitted to spectrum analysis, and the bands ¢hey exhibit show 
close affinities with vegetable chlorophyll. 

There is no experimental evidence at present that proves that 
the colours of the corals, nor, indeed, of the sponges, are either 
protective or warning in function. It seems much more probable 
that these brilliant colours represent different stages jn the building 
up or breaking down of some complex chemicel substapce that 
is always present in marine zoophytes, and performs some 
importent physiological function. 

Besides the numerous sp8nges, corals, holothurians, mollusks, 
&c., that are attached to the bottom or creep but slowly from 
place to place, the numerous species of swimming animals that 
are capable of active m@Vements in pursuit of prey, or escaping 
from their enemies, must be considered as part of the fauna of the 
coral reef. These include fishes, cephalopods, ang crustacea, 
and those of them that seem to liye habitually among the corals 
of tHe reef are characterized by the possessign of very curious 
spots or stripes and very brilliant colours. 

Soon after my arrival in Talisse a large lobster was braught to 
me marked by broad transverse bands of blue and white; a 
large Squilla is not uncommon marked with similar bands of 
white and deep purple, and the little prawn Stewopus hispidus, 
that I found in a tidal pool close to a reef, has bands of red and 
white. The cephalopods have also peculiar markings. One 
specien that I found, Octopus lunulatus, had large blue spots 
over its body and arms, The fishes, again, are marked with 
spots and stripes of various kinds and gnany brilliant colours. 

Without going too deeply into the argument, we are justified 
in saying that these animals are so marked and coloured because 
they live among the brilliant sugrountlings of the coral reef; or, 
to put it inganother way, animals similarlf organized and of 
similar habit? would be at a disadvagtage on the coral reefs if 
the? were not so marked&nd coloured. The other fishes of the 
tropics do ngo} possess these curious and beautiful chaf&cters ; 
the sharks, bonitos, flying fishes,» Berrings, and others that do 
not,live habitually on the coral reefs are not unlike in general 
colour‘and ornamegtagion the fish of tegnperate seas, Again, the 
crustacea®and fish of the tropical rives and lakes are not as a 
rule char&cterized by any peculiar colouring or marking. These. 
peculiarities, therf, are not directly due to the high temperature 
antl bright light of*theetropics, but they dre due to the character 
of the surroundings. S ‘ . 
© Most of the colours mugt be consiiered to be concealment 
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colour}. Stenopus, hispidus, though 
taken éut of the watér, was extrengely difficult to see in the pool 
ewhere I found %. I should, if all probability, have failed to 
1otjce it, had I not quite unintentionally and blindly touched it 
with my stick. Like all animals protected by concealment 
colours, it remaihed perfectly motionless when alarmed. When 
looking down,on to the growing edge of a reef fom & boat on a 
calm day, if Is very difficult at first to see anything but the 
corals and sponges. After a time, when the eyes become more 
accustomed to the light, the fish may be distinguisltd. Those 
that are cfloured bluz are*much less Yeadily seen than the gold, 
yellow, and red varieties ; but an examination of the fjsh that I 
caught myself, atd were caught for me by the natives, showed 
that the fish in which blue is the prevailing colour are much 
more frequent in the very shallow water, @hile those that were 
caught'in water from 15 to 20 fathoms were more frequently red 


*or yellow. The blue colour seems to be a protection for thee 


fish from air-breathing enemies—the eagles, ospreys, and hawks 
—and as these enemies can dnly approach them from above, the 
‘colours are frequently confined to the dprsal sides. The red and 
yellow colours of the fish seem to be a protection from animals, 
such as the sharks, perch, and other carnivorous fish, that 
approach them from the deeper waters beyond the reefs. Th®s 
red and yellow fishes rarely have these colours confined to the 
upper sides, and many of the blue fishes are coloured red or 
yellow ver@rally. 

It is difficult to frame any general rule to account for the 


curious distribution of the colours of these animals in spots and®| while at Pawlowsk the disturbance is in comparison quite large.» 


stripes. Speaking in very general terms, for there are many 
exceptions, the fish that browse on the corals, possessing small 
mouths and chisel-shaped teeth (such as the Cheetodons, Trigger 
fish, and Surgeons), are striped ; those that feed on other fish, 
and have large mouths armed with?carnivoroys teeth, such as 
the Serranidee, are spotted. 

The only @ample of what appears to be a warning colour that 
I have neticgd occurs in connection with the spines on the tails 
of certain Sufgeons and Trigger fish. Acanthurus achillis, for 
example, has a uniform purple colour, but there is a bright red 
patch surrounding the formidable tail spines that give these fish 
the name of Surgeons. Similar warning colours are very pro- 
nounced also in Naseus unicornis and Naseus lituratus, and 
in some of the Balistidze. 
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WASHINGTON MAGNETIC” ORSERVATIONS, 
1886. è 


"THIS volume contains the results that have been obtained 

from the magnetic observations taken at the Naval Obser- 
vatory during the years 1888 and 1889. The instruments with 
which they were made were, in the year 1887, placed in their 
respective W@uildings that had been erected for that purpose by 
the Bureau of Navigation. In the construction of these bytild- 
ings the greatest @re was taken to insure the complete elimina- 
tion of local disturbances. No ifon or any magnetig material 
was used at all, and the fastenings, &c., were entirely of copper, 
brass, and wood ; evenethe stoves, in which only wood was 
burnt, were of soap-atone, with copper pipes. 

The instruments that were employed consisted of a declino- 
meter, thegdolite, portable magnetometer, dip-circle, a set of 
self-recording magnetographs, a seismoscope, and seismograph ; 
each of thé, with the exception of the Jast two mentioned, 
being set on piers based on concrete, and in no way connected 
with the floors of the buisdings. To complete the equipment, a 
cdinpass-testing stand is placed on a pier north of the theodolite, 
and is capable of motion gin an east and west direction. By 
means of an arm egrrying two pwsms that have adjusting screws, 
the opposite marks on the compass card can be§placed in the 
field of view of the theodelite when the latter is directed ofgthe 
prisms, All the observations, which are represented in tabular 
form, denote the results that have been obtained«after applying 
all necessary corrections. “fhe tables include, among others, 
the mean hourly values of tfe horizontal and vertical farcéfor 
each month of 1889, an@ of the delinati@n @for each month of 
1888 and 1889, the last*of which ere taken from thg monthly 
curves ; declination ordinates for each hour, jn minutes of arc 
taken from daily declination traces ; hourly values of horizontal 


e e 
* Appendix I.—‘‘ Magnetic Observations.” By Ensign J. A. Hoogewerff, 
U.S. Navy. (Washington: Government Fginting Office, 1890.) s >. 
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very conspic&ous when 


and vertical force in absolute measure with all corrections ; ob- 
servations of horizontal intensity and dip, with a summary of 
disturbaaces in declination which differed, two minutes or more 
from the mean monthly curve. 

No less important is the series of the fourteen large plates at 
the end of the volyme, The first shows, the way that the daily 
photographic traces of declination, horizontal and vertical force 
are recorded ; while the second illfstrates the mean diurnal 
variation of the magnetic elements for the year 1889. ln this 
latter plate the curve that gives the integration of these elements 
—that is, that gives the mean diurnal total force—brings out the 
fact that in every twenty-fourehours there are two maxima and 
two minima, these latter two occurring between midnight and 
noon (75th meridian mean tinfe). 

Plates iii. to vi. inclusive show the tracês of the monthly 
composite curves of declination for the two years. 

In Plates vii. to xiv. most interesting comparison is made of 
the d@turbed days of declination takeg from observations at 
Washington, Los Angeles (California), Togonto (Canada), and 
PawlowSk (Russia): the curves are all computed for the same 
time (¢.e, for the 75th meridian west of Greenwich)@and reduced 
to the same lengtg of base line.” Although on the®wvhole the 
curves show a more or less equal variation, yet there are some 
cases in which a decided local variation has taken place. For 
instance, ®n January 20, between the hourg of noon and four 
o'clock (75th meridian time), the magnetic declination at Wash- 
ington, Los Angeles, and Toronto, shows only slight variations, 


eAnother very interesting case happens on March 17, when the 
curves traced at Washington and Toronto are quite similar to 
each other, but different from those traced at the other two places: 
the curve showing the magnetic disturbances in declination at 
Pawlowsk being very similar to that indicating the horizontal 
force at Washington. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


e 

CAMBRIDGE.— The subject of the Rede Lecture, to be given 
Dy te Alfred Lyall on June 17, is ‘‘ Natural Religion in 

ndia. 

The General Board of Studies have again Brought forward 
proposals for the increase of the stipends paid to University 
Lecturers and Demonstrators in Natural Science, which had to 
be postponed last year owing to want gf funds. ' 

e Mr. A. Hutchinson, Demonstrator of Chemistry in Caius 
College, has been recognized as a Teacher of Chemistry with 
reference to the fegulations for medical degrees. 

A Syndi@ate is proposed by the Council of the Gqpate for the 
purpose of considering whether any ajternative for Greek sould 
be permitted in the Previous Examination. This is sure to 
rouse much agitation, but it may Me hoped that thg Jong-vexed 
question will at length be settled in a liberal sense. 

Another Syndicate is to consider the office of Superintenden® 
of the Museums of Zoology 8nd Comparative Anatomy, about 
to be vacated by Mr. J. W. Clark, Registrary. Some rearrange- 
ment of the duties, &c., is considered desirable. 

e e à 
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SCIENTIFIC SERIALS. 





American Journal of Science, May.—On the relatienship of 
the Pleist8cene to the pr@@leistoeene formations of the Missis- 
sippi basin, south of the limit of glaciation, by T. C. Cham- 
berlain and R. D. Salisbury.*-@n certain measures bf the 
intensity of solar radiation, by William Ferrel. The author 
shows that many measures of the intensity of solar radiation are 
of uncertain value. 
the relative intensities of solar radiation, obtained at Montpellier 
with a modifted form of tĦe thermopile, called the registering 
actinometer.—Ge@logical age of the Saganaga syenite, by 
Horace V. Winchell.—On a self-feeding Sprengel pump, by 
H. L. Wells.—Contributions to mineralogy, No. 50, by F.eA. 
Génth ; with crystallographic notes by S. L. Penfieldand Ie V.’ 
Pirsson. The composition and habits of Ke following minerals, 


are gsven: three new varieties of axinite, efdialyte, and 
montiedllite, and titanite from Magnet Covg, Arkangas.—. 
e e 
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He specially discusges M. Crova’s curves Yf , 
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Contributions to mineralogy, No. 51, by F. A. Genth, A 
new species, which has been named aguilarite, is described. It 
appears to be a cupriferous stephanite with an adméture of 
metallic silver.—Columbite of the Black Hills, South Dakota, 
by W. P. Blake.—The raised reefs of Fernando de Noronha, 
by Henry N. Ridley.—The cause of acfive compressive 
stress ifrocks and recent rock flexures, by T. Mellard Reade. 
—A new phosphate from®the Black Hills of Southe Dakota, 
by W. P. Headden.—Note on certain peculiarities in the 
behaviour of a galvanometer when used with the thermopile, by 
Ernest Merritt.—Supplementary notice on the polycrase of 
North and South Carolina, by W. E. Hidden and J. B. 
Mackintosh. 


e 

THE American Meteorological Journal tor March contains :— 
An article by S. M. Ballou, on Prof. Russell’s theory of cold 
waves, published in the Report of the Chief Signal Officer for 
1889. This article is a reprint of a paper read at the me@ing of 
the New England Met@orological Society on January 20 last. 
According to Prof. Russell’s theory, the cause of the @ld area 
from which the cold wave is drawn is held to be a preliminary 
strong upygrd diminution of temperature in the air, a subsequent 
overturning, bringing the cold air to the surface and producing 
uniform temperature upwards, and a further cooling above, 
producing high pressure. The author points out thag each of 
these assumptions *would probably be questioned, and he 
considers each of them in detail, quoting from the works of 
various authorities upon the subject.—Temperature in high and 


Dr. Hann, in the Meteorologische Zeitschrift of September 1890, 
to the criticisms of Prof. Hazen. 


These papers have already 
been noticed at length in NATURE, F 


SOCIETIES AND ACADEMIES. 
LONDON. . 


Royal Society, April 30.—‘' The Passive State of Iron and 
Steel, Part ILI.” By Thos, Andrews, F.R.S., M.Inst.C.E, 

Series V., Set 31. Relative Passivity of Wroughé-tron and 
various Steel Bars, and the Influence of Chemical Composition 
and Physical Structure on their Passive State in Cold Nitric 
Acid,—The passive state of iron or steel may have hither®o been 
regarded by many ag a sort of fixed property pertaining to iron 
and steel alike, when immersed in cold strong nitric acid. The 
following experiments were made to investigate if the pasivity 
was of a universally statje character, or whether it varied with 
the chemical composition and general physical structure of the 
metal, and, if so, to what extent. 

The experiments of Series V., Set 1, were made on bars of 
the various steels selected from the author’s standasd samples. 
The bars wêre cold drawn ghrough a wortle, and were therefore 
different in physical structure to the rolled plates used in the 
second series of the experdments. An idea of their general 
properties will be obtained on reference to Part IL, Tables IV. 
end V. ‘A polished bar, 8} inches long, 0°310 inch diameter, 
of the steel to he tested w& pl@ed in the wooden stand W, 
along with a polished wrought-iron bar of equal size, fnd 
the pair were then immersed in 14 fluid ounce of nitric acid, 
1°42 sp. gr., containeg in the U-tube, the bars being in cirguit 
With the galvangmeter. The immersion was continued for the 
periods stated, and with the fectro-chemical results given on 
Table VI. 

The wrought-iron bars ysed in each experiment were cut from 
one longer polished rod, so as to afford a fair comparison ®@f the 
relative Passivity of the various stegls, comparedewith the 
wrought-iron and also with ach Sher. The results are the 
averagg of numerous experimgnts in each case. 

The experiments of Series V., Set 1, on the relative pa-sivity 
of wrought-iron, soft cast-steel, hard cast-steel, soft Bessemer 
steel, and tungsten steel, showed that wrought-iron was 
electro-positive to the Meels with a considerable E.M.F., the 
wrought-iron being thus shown tobe less passgve than the 
steels. 

Series V., Set 2. Relative Passivity of Wrought-iron aml 


* various Steel Plates in Cold Nitric Acid, sp. gr. 1°42,—In the 


foll8wiag series of observations, the metals experimented upon 
consisted ef plates ofgolled wrought-iron? rolled steels made by 
ehe Bessemer, Siemens-Martin, or crucible cast steel processes, 
such as soft cast-steel, hard cast-steel, soft Bessemer stat hard 
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Bony. Steel, soft Siemans steel, hard Siemgns steel, afi they 
are of the chemical composigion given on Table VIIA The 
terms “soft” and “hard” r@late only to difference of per-e” 
eentage of combined carbon, and not to their hayjng under- 
gone annealing or hardeninggs processes. Each plate was 
3 inches square, by% inch thick = total area of exposure 
19°5 squafe imches including edges, brightlye polished all 
over, and had a long thin strip left on the tap side, for 
convenience of attaching to the galvanometer connections. 
The whole @f the wrought-jron plates, gised as elements with the 
various steel plates, were cut from one larger wrought-irgp plate, 
and were hus practically of uniform composition, thus ensuring 
an accurate comparison of the relative pas-ivitf of the wrought- 
iron compared with the different types of steels, and at the same 
time, indicating relafively the influence of varied composition 
and structure on the passivity of the differant classes of steels 
ender observation. In eacls experiment, a polished Wrought- 
iron plate and a polished steel platg were firmly plafed in two 
small holes drilled through a thick plate-glass cover ; the cover 
holding the two plates was then carefully placed closely over a 
porcelain vessel containing 15 fluid ounces of nitric acid, sp. gr. 
1°42, the plates being fully immersed in the acid, and the 
p®truding shanks of the bars connected in circuit with the 
galvanometer. The electro-chemical effects observed were then 
taken in the usual manner, and the results are given in detail on 
Table VIII., and indicated that wrought-iron was l@ss passive 
than the steels, and further demonstrated that steels of a higher 


lower percentage of combined carbon. 

General Remarks.—It has been necessary to give in modified 
detail the effects observed during the periods of experimentation 
recorded on the Tables, Parts I., II., and III., so as to convey 
an accurate intimation of the method and nature of the research ; 
and a brief résumé of some of the principal results and con- 
clusions arrived at by the author up to the present time may now 
be given. . 

(1) The experimental observations of Part f., eSeries I., 
indicate that the influence of magnetization on, the passive state 
of steel rods in cold nitric acid, sp. gr. 1642, is not very great, but 
it was detectable with the delicate galvanometer and by the 
sensitive electro-chemical method pursued by the author in the 
investigation. 

The effect of magnetization is more marked in warm nitric 
acid and when the iron is in a powdered state, av shown in the 
independent and separate experiments of Messrs. Nichdls and 
Franklin on passivg poWdered iron in warm nitric acid, pre- 
viously“allifded to in Part g., by whom it was shown that the 
temperature of transition from the passive to the active state was 
very materially lowered by powerful magnetism ; their experi- 
ments also indicate that the passive state of powdered iron 
cannot be fully overcome, even under strong magnetic influence, 
until a temperature of about 51° C. is reached. 

(2) The author’s experiments of Part I., Series DÌ, at higher 
temperatures, confirm those of Part f., Series I., and further tend to 
demonstrate the influence of mggnetization in s8mewhat lessening 
the passivéty of steel, showing that even previous to the critical 
temperature point of transition from the passive to the active 
state, magnetized steel bars were rath@r less passive in warm 
nitric acid than unmagnetized ones. e 

(3) The results in Part II., Series II., show that the passivity 
of both unmagnetized wrought-iron and unmagnetizêd steel in 
nitric acid, sp. gr. 1°42, is considerably and proportionately re- 
duced as the temperature of the acid increases, until the tem- 
perature point of transition from the passive to the active state 
is reached at a temperature of about %95° F., and it was algo 
found that the wrought-iron was less passive in the warm nitric 
acid than cast-steel. (See also remanks at foot of Diagram I. 
in Part IT.) e e’ 

(4) The r@ults of the observations of Part IL, Series 1V., 
indigfte that Scheurer-Kegtner was, t®some extent, in error in 
regarding the passivity of iron as not dependent on the greater 
or less degree Of saturation of the, acid. The author's experi- 
ments herein recorded bve shown that the passivity of the 
mefilseemployed, viz. wrought-iron, soft cast-steel, hard cast- 
steel, softeBessemer%t€el, and tungsten Steel, was very materially 
increasedgwith the concentration of the nitric acid; and it was 
also observed thag wrought-iron was much less passive in the 
nitric acid of less cpncentration than mos? qf the steels, the soft 
Bessemer @teel being Tuva aboat equal in passivity to the 
wrought-iron under the condigions ofeekperimentation. A re- 
*e 
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ference’ to Table IIL. sħows that a considerable amount of 
E.M.F, was devel8ped between the Various metals if every 
gnstance, which iè a circumstanceeot much interest in connection 
®ith the passive state of iron and steel. . 

(59 The results obtained in Part III., Series V. and VI., on 
the relative passivity of wroughPiron and the various steels— 
soft cast-steel, hard cast-steel, soft Bessemer stel, shard Bes- 
semer steel, soft Siemens steel, and hard Siemens steel—are of 
an importan®character, showing, by the delicate electro-chemical 
method employed, the sensitive influence of differesce in che- 
mical comgosition and pSysical streftture, &c., on the passive 
state of @he metals. Generally throughout this series of experi- 
ments it will beeobserved that the wrought-iron was electro- 
positive to the steels with a considerable E.M.F., amounting, 
in some cases, to as high as one-tenth to on®-seventh of a volt, 
the wrought-iron being thus shown to be less passive than®the 
esteels. o s 4 

A. refereace tg the experiments on the wrought-iron and various 
steel plates, on Table VIII. shows that the E.M.F. between 
the passive wrought-iron and the varigus soft steels, which con- 
tained less percentage of combined carbon, in circuit in cold 
nitric acid, sp. gr. 1°42, was very considerably less than the 
E.M.F. under similar conditions between the wrought-iren 
plates and the different hard steels having a higher percentage of 
combined carbon. The latter results, therefore, demonstrate 
the intereging circumstance that steels of a higher percentage 
of combined carbon are more passive than those of a lower per- 
centage of combined carbon. It will be observed that the 
wrought-iron was also electro-positive to most of the steels, 
whether of a higher or lower percentage of combined carbon, 
which shows that wrought-iron may be regarded as generally 
less passive than steels. 


May 14.—“ Researcheseon the Structure, @rganization, and 
Classification of the Fossil Reptilia. VII. Further Observa- 
tions on Pasiasaurus.” By H. G. Seeley, F.R.S., Professor 
of Geogitiphy in King’s College, London. 

All the @ffhities hitherto attributed to Pareiasaurus with 
Labyrinthodonts, Anomodonts, Procolophon, and Mammals are 
shown more strongly in the several parts of the skeleton, by the 
new evidence. The shoulder-girdle is more Labyrinthodont 
than was previously supposed, the skull is more Reptilian, and 
the pelvis and limbs are more Mammalian, though with some 
resemblance to Dinosaurs, 

From furthtiy evidence of the structure of the skeleton in 
rocolophon, the author regards that type as a member of the 
Pareiasauria, rather than as forming £ disginct subgorder. It 
also has four sacral vertebrze, e S 

The divisions of the Anomodontia are grouped as— 


e 





Theriodontia. š 


Placodontia. 


Dicynodontia. 
‘N 


e » . 
Pareiasauria, 





Endothiodontia. | . 
A 


Mesosauria. Ps 


Physical Society, May 9.—The Society varied its ordinary 
procedure by paying Æ visit to the ancient seat of learning 
situated on the bans of the Cam. Assembling at Liverpool 
Street Station, members and visitors to the number of about 
one hundfed were conveyed in saloon carriages by the rr 
o'clock express direct to their destination, the whole fourney 
being accomplished in about seventy-five minutes. Amongst 
those present were Dr. E. Atkinson, Prof. Ayrton and Mrs. 
Ayrton, Mr. Walter Baify, Mr. Shelford Bidwell and Mrs. Bid- 
well, Mr. D. J. Blaikley, Mr. T. H. Blakesley and Mrs. Blakes- 
ley, Mr. J. T. Bottomleye Mr, C. V. Boys, Prof. Carey Foster, 
Mr. Conrad W.%@ooke, Prof. FAtzgerald, Dr, E. Jpenkland and 
Mrs. Frankland, Dr. W. R, Hodgkinson, Prof.80. J. Lodge, 
Prof. Meldola, Prof. Perty and Mrs.ePerry, Prof. Riicker®Dr. 
Sumpmer, Prof. S. P. Thompson and Mrs, Thompson, Mr. A. P. 
Trotter and Mrs, Trotter, agg Mr. G. M. Whipple. On arriving 
at the historic town the pagty became the guests of the Çam- 
bridge members, and proceeded tg Em apuel College, where 
they were received *by Mr. W. ba Shaw. Variéus groups 
visited the cloisters, chapel, and gardens, and at ome o’clock 
lunch was provided in the College Hall. *At 2.30, a meet- 
ing of the Society was held in the Lecture Room of the Caven- 
dish Laboratory. The papefs read were all by autifors resident 
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in Cambridge, and the abstracts given below will sufficiently 
indicate the variety of the subjects brought before the Society. 
After the, meeting the visitors inspected the Cavendish Labora- 
tory. Amongst the many interesting instruments and apparatus 
to be seen, specially noticeable were Prof. J. J. Thomson’s 
5o-feet vacuum tube, glowing from end to end with a luminous 
discharge; Mr. Sh&w’s pneumatic bridge, by which the prf€umatic 
resistance or conductivity of various sWaped orifices and channels 
can be compared ; and the new air condensers to be used by 
Mr. Glazebrook aystandards. The Cambridge Scientific Instru- 
ment Company had an interesting exhibit, inclu€ling a dividing 
engine, Boys’s radio-micrometer, electrically driven tuning-forks, 
and various recording instruments, amongst which was Galton’s 
apparatus for registering thesgrowth of plants. Other things 
which attracted attention were Glazebrook’s s®ectrophotometer ; 
Lord Rayleigh’s coils and apparatus used in his determination of 
the ohm; a collection of models, medals, and instruments, 
formegy belonging to Prof. Maxwell; the resistance standards 
of the British Association, together with the historic rotating 
coils arm electrodynamometer used in the &etermination of the 
B.A. unit. Tea was served in the Combination Room of 
Trinity College, and a majority of the visitors returngd to town 
by the 8 o'cloc® express, greatly pleased with the day’s 
outing. Others, however, prolonged their visit until Monday, 
and had apportunities of discussing important physical problems 
with the Cambridge members, The meeting was in every sense 
a great success, and will long be remembered as a red-letter day 
in the history of. the Society.-At the science meeting, held in 
ghe Cavendish Laboratory, Prof. Ayrton, F.R.S., President, in? 
the chair, the following communications were made :—Some 
experiments on the electric discharge in vacuum tubes, by Prof. 
J. J. Thomson, F.R.S. The phenomena of vacuum discharges 
were, he said, greatly simplihed when their path was wholly 
gaseous, the complication of the dark space surrounding the 
negative electrode and the stra¥jfications so commonly observed 
in ordinary vacuum t&bes being absent. To produce discharges 
in tubes devoid of electrodes was, however, not easy to accom- 

lish, for the only available means of producing an electromotive 
force in the discharge circuit was by electro-magnetic induction. 
Ordinary methods of producing variable induction were value- 
less, and fecourse was had to the oscillatory discharge of a 
Leyden jar, which combines the two essentials of a current whose 
maximem value is enormous, and whose rapidity of alternation 
is immenseby great, The discharge circuits, whjch may take the 
shape of bulbs or of tubes bent in the form 8f coils, were placed 
in close proximity to glass tubes filled with mercury, which 
formed the path of the oscillatory discharge. The parts thus 
corresponded to the windings of an i@duction coil, the vacuum 


*tubes heing the secondary and the tubes filled with mercury the 
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primary. In sugh an apparatus the Leyden jar need not be large, 
and neithg primary or secondary need have many turns, for 
this would increase the self-induction of the former And lengthen 
the discharge path in the latter. Iffcreasing the self-induction 
of the primary reduces the E.M. Ẹ induced in the secondary, 
whilst lengthening the secondary does not increas@ the E.M.F. 
per unit length. Two or three turns in each were fofnd to be 
quite sufficient, and on discharging the Leyden jar between two 
highly polished’ knobs in the primary circuit a plain uniform 
band of light was seen to pass round the secondary. An 
exhausted bulb containing traces of oxygen was placed within a 
prithaw spiral of three turns, and on passing the jar discharg® 
a circle of light was seen withinethe bulb in close proximity to 
the primary circuit, accompanied bya purplish glow which lasted 
for a second or more. On heating the bulb, the duration of 
the glow was greatly diminished, ahd it could be instantly 
extinguished by the presence of an electro-magnet.¢ Another 
exhausted bulb surrounde@ by 2 primary spiral was contained 
in a bell jar, and when the pressure of air in the jar was 
about that of the atmosphere, he secondary discharge occurred 
in the bulb, as is ordinarily the case. Ch exhausting the jar, ° 
however, the luminous discharge grew fainter, and a point was 
reached at which no secondary dischawge was visible. 
exhaustion of the jar caused the secondary discharge to appear , 
outside the® bulb. The® fact of obtaining no luminous dis- 
gharge either in&he bulb or jar the author could only explain 
on two suppositions, viz. that under the conditions then existing ° 


the specific inductive capacity of the gas was very grealy orthat , ex 


a discharge could pass without being pinon: The dithor 


had also observed that the conductivity o 
out electrodes increased as the pressure diminished?until a certain 
e 
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point Yas reached, and afterwards diminished again, thus show- 
ing that the high resistance of a nearly perfect vacuum is in no 
way due to the presence of the electrodes. One peculiarity of 
the discharges was their local nature, the rings of light being 
much more sharply defined than was to be expected. They were 
also found to be most easily produced when the chain of mole- 
-cules inghe discharge were all of the same kind. For example, 
a discharge could be easilysent through a tube many feet long, 
but the introduction of a small pellet of mercury if the tube 
stopped the discharge, although the conductivity of the mercury 
was much greager than that of the vacuum. °In some cases he 
had noticed that a very fine wire placed within a tube on the 
side remote from the primary circtit would present a luminous 
discharge in that tube.—Some experiments on the velocities of 
the ions, by Mr. W. C.D. Wheth’m, In studying electrolysis 
the question as to whether there is any transference of solvent 
when a porous wall is absent presented itself totheauthor. The 
ordinary methods of testing for transference, such as by increase 
of pressure, or by overflew, not being available, when there is no 
diaphragm, the autleor, used different coloured solutiogs of the 
same salt, such as cobalt chloride in water and in alcohol, the 
former of Which is red andthe latter blue. By putting the 
solutions ifto a kind of U-shaped tube any chaage in the position 
of the line of junction of the two liquids could be measured. 
Two aqueous solutions in which the anion was the game were 
also tried, one combination being cupric chloride and common 
salt, and in this case the line of demarcation traversed about 
‘7 inches in three hours. The results hitherto obtained by this 
emethod agreed fairly with those found by Kohlrausch.—On 


the resistance of some mercury’standards, by Mr. R. T. Glaze-® 


brook, F.R.S. In 1885, M. Benoit, of Paris, supplied the author 
with three mercury standards, nominally representing the Paris 
Congress ohm, now commonly known as the legal ohm. Tests 
of these standards were described in a paper read before the 
Physical Society in 1885 by the present author. Recently he 
had occasion to compare two of*the standards with the British 
Association coils. The mean of many concordant results gave 
the resistance of one of the mercury standards (No.°37) as 
ror106 B.A.U., whilst that of the other (No. 39) was I'01032 
B.A.U. Expressing them in legal ohms the present resistances 
are (No. 37) 0°99986 and (No. 39) 0°99913, whilst i 1885 the 


+ values obtained were (No. 37) 0°99990 and (No. 39) 0°99917. 


° 


+9 


‘This shows that within the limits of experimental error the ratios 
of the mercury standards to the B.A. coils have remajned practi- 
-cally unchanged® dueing six years. The numbers given abpve 
are based*on Lord Rayleigh’s determination of the specific 
‘resistance of mercury, which differs appreciably from that found 
by Mascart and other obgervers. Taking the mean of the later 


concordant determinations, the values of the mercury standardse 


-expressed in legal ohms become (No. 37) 100983 and (No. 39) 
0'99959. The values given by the maker wēre 1'00045 and 
0'99954 reepéctively, showing a very close agreeflent. The 
author also found that refiding No. 37 from the same sample of 
mercury produced no appreciable change in its resistance, whilst 
No. 39 was somewhat affectéd by a similar operation. Experi- 
ments ongthe co-efficient of increase of resistance of mercury with 
temperature gave the value "009872 as the mean coefficient 
between o° and 10° C., a number rather less than that obtaiged 
by Kohlrausch.—On an apparatus for measuring the compressi- 
bility of liquids, by Mr. S. Skinner. The apparatus consisted 
ef a large spherical flask, with a long narrow neck containjngéhe 
liquid to be exjerimented upon, the lower part of which was in 
communication through a stopcock and flexible tube with an 
adjustable reservoir. By raising or lowering the latter the flask 


could be easily filled or mptied or the quantity of liquid ad-' 


justed. The flask was inclosed in a bell jar, whose iftterior 
was in communication with a pump gwd barometer gauge. So 
sensitive was the arrangement that the compression of water 
produ&d by blowing into the far caused the liquid to descend 


e about I centimetre i@ the neck of the flask. This movement 


corresponded with a change of volume of about half a millionth. 
Phe coefficient of compressibility had been tested at different 
temperatures, and the results were not very different from those 


* obtained by Tait and others. The imfluence of salts in solution 


in changing the compressibility had also been tested, and a 
e great difference in this respect found between electrolytes and 
now elegtrolytes.-Some measurements with the pneumatic 


* bridge, by Mr. W. N. Shaw. The actign of the apparatus®is 


o “gnalogous*in many r&pects to the Wheatstone’s bridge, and its 


object is to compare the pneumatic resistances or conduc{jvities 
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of various orifices, channels, tubes, &c.¢ The proportional arms 
are represented by two ciecular holes in thijn@lates of mica, the 
third arm by an aperture prowded with a sliding shutter djust- 
able by a screw, and the fourth might consist of any aperture ore” 
ube whose conductivity was to be determined. The sevéral 
apertures are pneumatically commected by large,wooden boxes. 
The batteyy takes thé form of a Bunsen burner with a long 
chimney, whils? the galvanometer is represented by a glass tube 
connecting opposite chambers, and containing a vane which sets 
itself at right angles to the tube when no air current is passing. 
The apparatus is remarkably sensitive to movemegts of the 
shutter, and on starting or stopping the draught after Palance 
had beer*obtained, effects analogous to those produced by self- 
induction are observed. By its use it has been found that 
bevelling off one sige of a hole in a thin plate increases the 
pnewmatic conductivity of the aperture very considerably, parti- 
cularly when the bevel is on the egress side. Anothgr inter- æ 
esting result is that for squ@re-ended tubes of givep size the 
conductivity first increases as the dength is made greater, and 
afterwards diminishes with further increase of length. Putting 
a flange on the outlet end*reduces the anomalous effect, whilst a 
bevelled mouthpiece similarly placed causes it to disappear. In 
the discussion on Prof. Thomson’s paper, Prof. Fitzgerald said 
the beautiful experiments were likely to lead to very important 
results. He did not quite understand how placing a fine wire 
in a vacuum tube could prevent the luminous discharge, for if 
the wire was on the side remote from the primary, ati if there 
eas any great increase in specific inductive capacity, he would 
have expected the air to screen the wire. Prof. Lodge asked 
for further information as to the action of the magnet in 
preventing the after-glow, and in some cases precipitating a 
luminous discharge. The experiment with the exhausted bulb 
within the bell jar was also difficult to understand, and he did 
not see why one of Prof. Thomsof’s two suppositions must 
necessarily be true. The President inquired whether Prof. 
Thomson hadetried Mr. Crookes’s experiment, # which the 
electric pressure necessary to produce a discharge was greatly 
lessened by putting a phosphorescent material in®the tube. 
Prof. Thomson, in reply, said he had not tried the experiment, 
but the phosphorescence he had observed was of quite a different 
character from that produced in Mr. Crookes’s tubes, To Prof. 
Fitzgerald he said the action of the wire was probably a question 
of time, and thought the whole field was in some way thrown on 
the wire and thus discharged. In reply to Prof. Lodge, he had 
not ascertained the true nature of the effect of ẹ magnet, on the 
glow, but-he believed \he glow to be due to a combination 
which gnight be pmvented or facilitated by the action of the 
magnet causing the densitg to be different in different parts of 
the bulb. M. Guillaume, in discussing Mr. Skinner’s paper, 
described the methods used by Sabine, Jamin, and others, in 
determining the comprestibility of liquids, and pointed out their 
defects. The chief difficulty in such experiments was in finding 
the compressibility of the reservoir. Numbers expyessing the 
compressibility of mercury obtaingd by different observers were 
givef, the best values varying between 0’0000q39 and 00000040, 
—On the motion of Prof. Ayron, seconded by Prof. Rücker, a 
hearty vdte of thanks was accorded to the authors for their 
valuable and interesting communicatigns, and for the kind 
manner in which the Society had been received and entertained 
by the Cambridge members. Prof. Thomson and Mr. Glaze- 
brook acknowledged the vote. Po 
Ge@logical Society, May 6.—Dr. A. Geikig, F.R.S., 
President, in the chair.—The following communications were 
read:—On a Rheetic section at Pyllg Hill or Totter Down 
Bristol, by E. Wilson. In a deep railway-cutting at Pyllg Hill, 
the Rheetic beds, having a thickness of not more than seventeen 
feet, are exposed between the Tea-Green Marls and the Lower 
Lias. Theregis no doubt as to the division befveen the Rhetic 
and Keuper Weds in this section, but, the line of demarcation 
betWeen the Rheetic and the Lias has always been a matter of 
uncertainty infhe West of England. In connection wih this 
subject the term ‘“ Whitg Lias,"*as applied to beds some of 
whigh are Rhetic and others Liassig is held to be unsatisfactory. 
The author takes a lymestoge which jg the equivalent of the 
Cotham Marble as the highest Rhætiċ bed in the section 
describeds He divides the Kheetic beds of the cutting into an 
Upper Rheetic sefies and <Avicula contorta Shales. The in- 
tinfate connection betwixt the Tea-GrecheMarls and the Red 
Marls of tfe Upper Keuper is wll displayed, whils{ there is a 
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sharp line of demarcation Metween the former and the Avicula 
contorta Shales, Mgst of the characterjgtic fossils of thè British 

_ Rheetic are met with at Pylle Hill, together with a few forms 
WOich are new to ‘england, and sohe of these possibly to science. 
A detailed segtion of the subdivisions of the Rhætic and adjacent 
beds, and a list of Rheetic fossils fgund in the section are give 
by the author. After the reading of the paper some remarks 
were made by Yr. Etheridge, Mr. H. B. Woodward, the Rev. 
H. : Winwood and Prof. T. Rupert Jones.—A microscopic 
study of the Inferior Oolite of the Cotteswold Hills, including 
the residues insoluble in hydyochloricagd, by Edward Wethered. 
The author gives the following main divisions of the Inferior 
Oolite of the Cotteswold Hills in descending order :— e 


Ragstones. 
Upper Freestones. 
Oolitic Marl. 

e Lower Fftestones, 
Pea Grit. 


Transition Beds resting on Upper Lias. 


The strata are described, and the resultseof microscopic examina- 
tion of the different beds given, These latter confirm the author’s 
views as to the important part which Gzrvanel/a have taken 
in the formation of oolitic granules ; whilst an examination d? 
the borings referred to by Prof. Judd in the discussion of Mr. 
Strahan’s paper ‘‘ On a Phosphatic Chalk,” convinces the author 
that these h@ve no connection with the genus Girvanella. In 
the second part of the paper the insoluble residues left after 
treating the various deposits with acid are considered. They 
contain chiefly detrital quartz, felspars, zircons, tourmaline, 
chips of garnet, and occasionally rutile. In the argillaceous 
beds silicate of aluminia was found to occur plentifully. The 
detrital material is considered to be due to denudation of crystal- 
line felspathic rocks, and notof stratified ones. Qhis view seems 
to be supported by the quantity of felspar and its good state of 
preservation. œ The paper concludes with a considgration of the 
quantity of mesidue and the size of the quartz-grains in the 
different deposfts, which are summarized in the following 


table :— b 


è Percentage Size of 
o! quartz-grains, 

residue, in millim. 
Ragstones ... we vee 2" 17 
Upper Freestones I'l > "I2 
Oolitic pal sa 3°2 ‘09 
Lower Fragstones r8 "13 
Pea Grit Series 52 ay "14 

Transition Beds 38°38... Je 


This shows a great falling off in the percentage of residue above 
the Transition Beds. That of the Freestones is remarkably low, 
and it would appear that these rocks wey: formed under condi- 
tions which allowed of very little sediment being deposited. The 
paper gave rise to a discussion, in which Prof. Hull, Mr. 
Etheridge, Mi. H. B. Woodward, the Rev. H. Winwood, and 
the author took part. À . 


Royal Meteordlogical Society, May 20.—Mr. Baldwin 
Latham, President, in the chair.—The following pap®rs were 
read :—On the vertical circulation of the atmosphere in relation 
to the formation of storms, by Mr. W. H. Dines. After giving 
an outline of the circufation of the atmosphere, the author refers 
to the two theories which have been suggested to account for the 
formation of®torms, viz. (1) the convection theory, which is that 
the central aig rises in consequence of its greater relative warfnth, 
this warmth being produced by the latent heat set free by con- 
densation ; and (2) the thegry that the storms are circular eddies 

roguced by the general motion of the atmosphere as a whole, 
Just as small water eddies are formed in a flowing stream of 


water, The author is of oyfinion that the convection theory is 
the more probable*@f the two, bit more informatiqn about the 
temperature of the upper ajr is greatly needed.—On Brocken 


spectres in a London fog, by Mr. A. We Clayden. During tħe 
dense fegs in February last, the author made a nymber of ex- 
periments with the view of r@ising his own spectre. This he 
ultimately succeeded in accomplishing by placing a steady limę- 
light a few feet behind his ead, when his shadow was projected 
onthefog. He then madeæsome careful measurements of the size 
_ and distance of the spectre, and also succeeded in takits some 
photographs of the phenomenon.—An account ®f the ‘“Leste,” 
or hot wind of -Madair&, by Dr. H. Coupland Taylor. Thé 
“Leste” is q very dry and pardhing wind, sometimes fery hot, 
bd e . 
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blowing over the island from the E.N.E. or E.S.E., and forre- 
sponds to the sirocco of Algeria, or the hot north winds from the 
deserts of the interior experienced in Southern Australia. 
During itf prevalence a thin haze extends. over the land, and 
gradually thickens out at sea until the horizon is completely 
hidden. It is most frequent during the months of July, August, 
and September, aad usually lasts for about three daysg—Mr. 
Shelford Bidwell, F.R.S., exhibited ag experiment showing the 
effect of af electrical discharge upon the condensation of steam. 
The shadow of a small jet of steam cast upon a white wall is, 
under ordinary conditions, of feeble intensity ang of a neutral 
tint. But if the steam is electrified, the density of the shadow 
is at once greatly increased, and it assumes a peculiar orange- 
brown hue. The electrical discharge appears to promote 
coalescence of the exceedingly minute particles of water con- 
tained in the jet, thus forming drops large enough to obstruct 
the more refrangible rays of light. It is suggested that this 
experiment may help to explain the intense darkness, often 
tempered Wy a lurid yellow glow, whieh is characteristic of 
thunderclguds. e 


Linnean Society, April 16.—Prof. Stewart, resident, in 
the chair.—A papgr by the Rev. ®. R. Wilson, wagtread, on 
lichens from Victoria, in which several new species were described, 
specimens of which were exhibited.—A paper by Surgeon-Major 
A. Barclayefollowed, on the life-history of two gpecies of Puccinia, 
viz. P. coronata, Corda, and a new species which the author 
proposed to name P, /asmint-chrysopogonis. <A feature of 
peculiar interest noted in the latter species was the extra- 
ardinary abundance and wide djstribution of the teleutosporic 
stage as compared with the comparative scarcity of the acidial 
stage, and this disproportion in the distribution of the two 
stages had been remarked by the author long before he had 
ascertained that they were related.—A discussion followed, in 
which several of the botanists present took part. 

May 7.—Prof. Stewgrt, President, in the chair.—Prof. R. J. 
Anderson exhibited a panoramic arrangement for displaying 
drawing» at biological lectures.—Mr. John Young exhibited a 
nest of the Bearded Titmouse (Calamophilus biarmicus), which 
had been built in his aviary. Several eggs were laid, but none 
of them wee hatched.—The Rev. E. S. Marshall exhibited 
several specimens of a Cochlearia from Ben More, believed to 
be undescribed.—Mr. Robert Deane forwarded for exhibition a 
plant offthe Rayless Daisy, found growing abundantly in the 
neighbourho84d of Cardiff ; and an undetermined Sponge, dredged 
in afout 40 fathoms, off the coast of South Wales.—eMr. D. 
Morris drew attention to a Jamaica drift fruit recently found on the 
coast of Devonshire. Although figured so long ago as 1640 by 

lusius, and subsequently noticed by otier observers, the plant 
yielding it had only lately been identified by Mr. J. H. Hart, of 
Trinidad, as Saceglottis amazonica. Mr. Morris likewise ex- 
hibited specimens of the fruit of Catostemma_fragrapis, received 
for the first time, from St. Vincent, showing its true positior® to 
be amongst the Malvacee, tribe ombacee.—Mr. Thomas 
Christy exhibited some Kola nuts, #nd made remarks on the 
properties attributed to their medicinal use.—A papet was then 
read by Mr. Malcolm Lawrie, on the anatomy of the®genera 
Flerygotus and Siimonia, asd t@eir relationship to recent 
Ara&inida, An interesting discussion followed, in which the 
President, Prof. Howes, Dr. H. Woodward, and others took 


partis e 


e e 
Entomological Society, May 6.—Mr. Fred€rick DuCane 
Godman, F.R.S., President, in the chair.—Dr. D. Sharp 
exhibited a number of eggs of Dytiscus marginalis laid on the 
sheath of a species of reed, and commented on the manner of 
their oviposition, which he said had been fully describeœ by Dr. 
Régimbart. The Rev. A.*ls. Eaten exhibited a collection of 
Psychodidae from Somersetshire, including six species of Psychoda, 
eleven species of Periconia, and dn® species of Ulomyia. ® Mr, 
McLachlan commented on the interesting Shature of the exhi- 
bition. —Mr. P. Crowley exhibited a specimen of Prothoë cale- 


donia, a very handsome butterfly from Perak ; and a specimen™ , 


of another equally handsome species of the same genus from 
Tonghou, Burfhah, which w&s said to be undescribed.—Mr, H. 
Goss, the Secretary,eread a letter from Mr. Merrifield, pointing 
out’ that the statement made by Mr. Fenn, at the meeting of the 
Society on April 1 last, of his views on the effects of,tens 
perafure in causing variation in Lepidoptera, was incorreet ; 
he (Mr. Merrifield) had never suggested wht might hZppen to 
Taniocagnpa instabilis, and had expressly stated that he had 
Ld 


found a reduction of the temperature below 57° to produce no 
effect, whereas in Mr. Fenn’s experiments the temperature must 
have been below 40°.—The Secretary also read a letter which 
Lord Walsingham had received from Sir Arthur Bfackwood, 
the Secretary of the Post Office, in answer to the memorial 
which, on behalf of the Society, had been submitted to the 
Postmmster-General, asking that small parcels containing scien- 
tific specimens might begsent to places abroad at the reduced 
rates of postage applicable to packets of ond fide trade patterns 
and samples. The letter intimated that, so far as the English 
Post Office was concerned, scientific specim@éns sent by sample 
post to places abroad would not be stopped in future. 


e 

Mathematical Society, May 14.—Prof. Greenhill, F.R.S., 
President, in the, chair.—The {éllowing communications were 
made :—-Relations between the divisors of the first numbers, 
by Dr. Glaisher, F.R.S.—Wave motion in a heterogeneous 
heavy liquid, by Mr. Love.—Disturbance produced by an 
element of a plane wave of sound or light, by Mr. Basset, 
F.R.S.-~On functgons determined from their discontinuities and 
a certain form of boundary condition, and on a certain Riemann’s 
surface, by Prof, W. Burnside.—Messrs. MacMahon, Larmor, 
Bryan, did the President took part in the gliscussions on the 
papers. 

CAMBRIDGE. 

PhilosophicaleSociety, May 4.—Prof. G. IÈ Darwin, 
President, in the chair.—The following communications were 
made :—The most general type of electrical waves in dielectric 


® media that is consistent with ascertained laws, by Mr. J. 


Larmor.—A mechanical representation of a vibrating electrical 
system and its radiation, by Mr. J. Larmor.—The theory of 
discontinuous fluid motion in two dimensions, by Mr. A. E. H. 
Love. The paper contains an account of a modification of Mr. 
Michell’s method. It is shown that, in all problems where the 
fixed boundaries consist of parts of straight lines, a figure can 
be constructed whose conformable representation upon a half 
plane gives rise to the equation of transformation which contains 
in itself the solution of the problem. The relation by which 
the representation is effected can in each problem be determined 
by known methods. The whole subject is thus reduced to integral 
calculus, Several new cases of the resistance *offered by 
obstacles to the motion of fluids are solved. These include 
the determination of the mean pressure on a disk with an 
elevated rim, and of the mean pressure on a pjer or other 
obstruction ina @anal of finite breadth.—On thin rotgting 
isotropic disks, by Mr. C. Chree. The subject treated, is that 
of the rotation about their axes of thin disks whose section 
parallel to the plane faces consists of a circle or the area between 
two concentric circles, The paper aims at providing a solution 
which is not open to the objections recently urged by Prof. 
Pearson in NATURE against previous solution. 
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Academy of Sciences, May 19.—M. Duchartre in the 
chair.—Determination of the constant of aberration ; numerical 
e values Meduced from two groups of four stars, by MM, Loewy 
and Puiseux.—On the tramit ofe Mercury, by M. J. Janssen. 
It is remarked that a conclusive confirmation of the solar origin 
of the corona would be obtained if Mercury were photographed 
when at a short distgnce from the edge of the sun, and appeared 
* im the negatiye projected upon a luminous backgrouad.£-On 
the physical explanation of @uidity, by M. Boussinesq.—The 
heat of combustion and formation of some chlorine compounds, 
by MM. Berthelot and, Matignon. The experiments indicate 
that for each equivalent of hydrogen replaced by chlogine in a 
series of compounds from 30 to 32 calories is disengaged. Cl, 
substituted for H, thus dis@ngage% ‘hbout 307 calories.—On a 
double halo with parhelia obs¢rved on May 15, 1891, by M. A, 
Cornu.—On a memoir, by Merr W. von Bezold, relative to the 
theory of cyclones, by M. Faye.—Remarks on the employment 
of carbon bisulphide in the treatment of phylloxerous vines, by 
. A: F. Marion andeG, Gastine.—-On the intermediate inte- 
grals of equations from derived partials of the second order, by 
M. E. Goursat.—On an elementary method of establishing 
differential equations of which @ function# form the integral, 
by M. F. Caspary.—On a class of complex numbers, by M. 
Adré Markoff. —Quantitative studies of the chemical action of 


. 
. light; Rart iii inflyence of dilution, bp M. Georges Lemoine. 
æ © Experiments with mixtures of oxalic acid and ferric chloride 


taken in eqfivalent proportions but with different qugatities of 
. 
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water indicate that the chemical actiog®of light upon them in- 
creases, With the excess gf water. The action of heat upon the 
mixtures appears to follow the same laws%is that of light —Cal- 
culation of the temperatures @f fusion and ebf@llition of normal 
paraffins, by M. G. Hinrichs. A comparison is given of tlt 
observed and calculated meljing and boiling pSints of the 
normal paraffins. The method of calculatio: is contained in 
Comptes fendas, May 4, 1891.—On the action exercised by 
alkaline bases on the solubility of alkaline salts, by M. Engel.— 
On the detection of silica in the presence of iron, by M. Leclere. 

—On the @nstitution and heat of formation of bibasic erythrates, 

by M. de Forcrand.—Thérmal data “elative to pr@pionic acid 
and the propionates of potash and soda, by M. G. Mass@. Facts 
are stated which prove that propionic acid, i combining with 
potash or soda, disengages as much heat as its superior and 
infgrior homologue$ acetic and butyric acids.—On the heat of 
dissolution and the solubility of some organic acids in methyl-, 

ethyl- and propyl-alcohols, gy M. Timofeiew. The results indi 
cate that there is a relation between the molecular sosubility and 
heat of dissolution, the variation of molecular solubility carrying 
with it a variation, in the opposite sense, of the heat of disso- 
lution.—Action of chlorides of bibasic acids on cyanacetic ethers, 

by M. P. T. Muller.—On the formation of nitrates in the earth, 

iy M. A. Muntz.—Considerations of abysmal waters, by M. J. 

Thoulet.—On the genus Royena of the family Ebenacez, by 
M. Paul Parmentier.—On an inferior Basidiomycete parasite of 
grapes, by MM. Pierre Viala and G. Boyer.—-On @ particular 

appearance of the Cretaceous formation in the Bou-Thaleb group, 

Algeria, by M. E. Ficheur.—A bed of nephritis found in 

China, in the Nan Chan mountain-chain, by M. Martin. — 

Correction to a note on a recently described fossil, by M. 

Stanislas Meunier.—Discovery of a human skeleton contem- 

porary with the Quaternary volcanic eruptions of Gravenoire 

(Puy-de-Dôme), by MM. Paul Girod and Paul Gautier.— 

Chemical and physiological researches on microbic secretions ; 

transformation and elimination of organic mgter by the 

pyocyanic bacillus, by MM. A. Arnaud and A. Charn. 
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THE BRITISH INSTITUTE OF PREVENTIVE 
. MEDICINE»: 


. 

HE ogress of bacteriological science, and the 
amount of exact information which it has shed 
upon the problems pf diseage during thé last fifteen 
years have led several of the Governments of the Con- 
tinent and America to establish institutes préviding for 
original research, as well as technical instruction, in 

preventive medicine. ° 

This country,’on the other þand, which pioneered sani- 
tary scence from its birth, has, strangely enough, been 
distinctly behindhand in the study of bacteriology (fraught 
as it is with interest of such Yital importance to the 
health and prosperity of the nation) ; and of the provision 
of institutes of the kind which have been established 
abroad, such as the Pasteur Institute in Paris, the Hy- 
gienische Institut in Berlin, Königsberg, Breslau, Wies- 
baden, St. Petersburg, Moscow, Odessa, Tiflis, Warsaw, 
Cracow, Naples, Turin, Rome, Milan, Palermo, Malt&, 
Barcelona, Constantinople, Bucharest, Budapest, Rio? 
Janeiro, New York, Washington, we have no example 
in the United Kingdom. In these institutions, the 
study of the morphology, biology, physiology, and che- 
mistry of micro-organisms, whether pathogenic or not, is 
being ectjvely pushed forward, and a thdrough analysis 
of theiresubtle influence as causative factors of disease 
pursued. . 

In this manner thé poisons of the following maladies, 
the effects of which are among the direst evils to huma- 
nity, viz. pyeemia, anthrax, erysipelas, septicaemia, glan- 
ders, tubercle, diphtheria, &c., have been isolated, and 
discovered t® be micro-organisms which are now known 
certainly to be the active princifle gf the virus. When 
we reflect that, for centuries awd centuries, the érippling 
effects of epidemic and devastating diseases have been® 
only too well known, but attribuged to the operation of 
all manner of causes, eg. supernatural agencies, Divine 
wrath, meteorological and climatic influences, &c., &c., 
the fact that the real truth concerning the nature of their 
causes has b@en ascertained only within the last few 
years by laboratory research is, in itself, overwhelmingly 
expressive of the immense value of Bacteriological Insti- 
tutes and their work. 

But their value does not stop here. Knowing, as 
thanks fo bacteriology we now do, the origin of these 
diseases it may be asked what has the same®science 
done towards stamping them out and preventing their 
glevelopment, or hably arresting their progress should 
they unfortunately gain access to, and invade, the tissues 
of the bodya,To express ourselves more plainly, the 
question might be put in this form, “ Wha§ has bacterio- 
logical science done®to discover the antidotes ofe such 
poifons?” The answer is, that whereas centuries of 
clinical observation Have done very little indeed—by 
watching the sick and the employment of dragé—to- 
wards the direct arrest of the,virus of infective maladies, 
laboratory work, on the other hand, hag alread} provided 
us, not merely wjth many invaluable and additional facts 


to general science on th@ subject of immunity, vaccina- 
a 
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tion, Że. protection before infection, resistance ofgtissues™ 
to invasion by parasitic organisms, &c.; but has given to | 
medical science, what no pharmacopceia has ever been 
able {ò do—namely, chemical antidotes which by their 
specific action upon the virus of diseases alone successfully 
save human beings as well as the lower aningls from 
death and incapacitating illness 

Of these new methods, perhaps the most noteworthy is 
Pasteur’s treatment of hydrophobia, but others have been 


already discovered, and are being examined and tested o 


for practical employment in medicine and surgery. 

A large institute of this kind, however, is not reserved 
solely for the investigation of the probl@ms of disease—on 
the contrary, it has a far wider sphere of usefulness. 
Bageriglogy, which Pasteur showed was the key to the 
secrets of fermentation, is, of necessity, all-important to 
many very extensive trades and commercial undertakings. 
The botanical and biological researches of the Pasteur 
Institute are thus to a large extent utilized by the French 
manufacturers, as well as by those of other countries, to 
their great profit. . 

The particular bearing of this branch of science has 

never been fully comprehended by the public, who are 
not aware what an enormous debt of obligation they owe 
to M, Pasteur, and to the extension of scientific research, 
which received its impetus from his genius, and which has 
resulted in so much direct gain and benefit to the com- 
munity. In like manner, to agriculture, the questions of 
changes in soils—#such, for example, as nitrification, now 
known to be due to the action of micro-organisms —are 
not less important, and indeed essential. A Bacterio- 
logical Institute, therefore, has in agriculture, quite apart 
from thè subject of diseases of animals, a fertile source 
of work of the utmost value and assistance to practical 
men? Rut, in addition, there has of later years arisen a 
branch of chemical industry directed t8wards the syn- 
thetic production of numerous substances which prove to 
be powerful drugs. The knowledge of these is, of course, 
incomplete and dangerous until thorough experimental 
investigationgof the action of these substances has been 
made. en this country, however, our chemists are pre- 
cluded, by the harassing legislagion under which thtir co- e 
workers in physiology, pathqlogy, and medicine labour, 
from pursuing this useful line of research, Without great 
trouble and endless restrictions, although such workeis 
solely directed towards the therapeutic relief of disease 
and suffering. 
e The chemistry of disinfection offer in itself an extensive 
fielf of research which can alone be eultivated if an 
institution of this kind reserved for bacteriological in- 
vestigations. i 

Ieastly, in such an institute two subjects of general 
interes? receive specjal cageful attention. 
(1) the technical instruction of medical men, health 
officers, chemists, and manufcturery in bacteriology, both 
in its morphological and biological aspects; and (2) the 
examination of tissues‘and substances suspected toebe 
the seat gr vehicle off infectious diseases and submitted 
for investigation and report. The functions of a Bac- 
teriological Institute, therefore, clearly involve interests 


2 


These are . 


pf the highest national as well as particular or igdivdual , «* 
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Fund, which has provided for the treatment in Paris of | matter of fact, is intrusted the administration of* the 


.many English sufferers from the bites of rabid dogs, 
some of the members of the Committee of that Fund, 
as well as of the Mansion House meeting at which it 
was inaugurated, knowing the importance to the com- 
munity gf having a ğmilar institute in Great Britain, 
determined to make an effort to establish the same. 

A survey of the conditions under which bacteriology is 
practised in Great Britain is sufficient to show at once 
the pressing need of creating a centre of the kind, since, 
although several medical schools* and Universities have 
provided for the teaching of bacteriology to a degree 
suitable for diplołnas in public health medicine, and 
although in the laboratories of the College of Physicians 
and Surgeons in Edinburgh, and of the conjoint Longlon 
Colleges, besides those of University College, King’s 
College, and the College of State Medicine, there i istoom 
and provisign for a certain amount of original work, still 
it is quite notorious that the majority of driginal inves- 
tigators are driven to go to Paris and Berlin, not only on 
account of the splemdid collection of material and free- 
dom of experiment there, but also for lack of sufficient 
agcommodation in the laboratories of the United King- 
dom. To remedy this state of things, and to pro- 
vide an establishment which would greatly assist the 
medical schools and technical education generally, 
is therefore the object of the promoters of the 
British Institute of Preventive Medicine. The deve- 
lopment of the scheme has now atrive@ at a very inter- 
esting point, which, as usual in this country, reselves 
itself into a contest between the friends and enemies of 
science. The object of the Institute being purely charit- 
able and scientific, it was from the outset neces$ary to 
give its constitution a firm basis, in order to obtain the 
confidence of the public from whom naturally th¢ cht of 
creating the Inftit@te is to come. It has therefore te 
be incorporated, and such incorporation can practically 
only be obtained by permission of the Board of Trade, 
which grants leave for the registration of such institutes 
as limited companies, the word limited being omitted, 
thus insuring ¢he appropriation of the funds fer none 
ebut ptfrposes identical with the original object for which 
they were intended. The Executive Committee of the 
° British Institute, therefore, made through their solici- 

tors, Mes€rs. Hunter and Haynes, the formal appli- 

cation for such registration fo Si? Michael Hicks Beach, 
the President of the Board of Trade. To their surprise 

Sir Michael refused,to register the Institute, and this 

withbut assignisg in his letter any reason for his reffisal. 

It is, however, understood that he has done so in con- 

sequence of his having received petitions from a few 

e bodies of anti- -vivisectionists, among whom are to be found 
. as usual Certain names, magtly egelesiastical, ofegentle- 

men whose intentions, however admirable, are dictated 
by absdlute ignorange of tife “questions which they pre- 
sume to discuss. 
3Ve understand (thqigh it is incomprehensible how a 

* “Minister should have allowed himself to be placed in such 
» à false position) that Sir Michael Hicks Beach alleges 
privately that by registering the Institute, a portion of 
s the work of which will naturally include experiments on 
* ahimals, he will begencroaching on he duties of the. 


“¢o listen to the calumnious assertions of the haters of 


utterly incompetent and harassing so-called Vivisection 
Act. Nothing can excuse the confusion of mind or ighor- 
ange which is thus displayed by an official of the Govern- 
ment, for, as is evident to the merest tyro in faw, tHe 
question of experimental science has nothing’ whatever to 
do with the måtter submitted to the Boardeof Trade; 
That body has only to make sure that the funls of the 
Institute carmot in the future be misappropriated to any 
other object. That is all it is asked'to do, and th&t glely 
in the intefests of the public. 

The official seal of the Board of Trade having thus 
been given to stan the Institute with the character 
designed for it by its promoters—narely, that, of a 
cRaritable and not a commercial undertaking—it ‘would 
then, of course, be necessary for the Executive Committee 
to apply to the Home Gffice for the registration of the 
Institute as a place where experimental science may be 
cared on. 

With this second registration the Board of Trade has 
nothing whatever to do, and by taking upon himself the 
duty of considering this part of its constitutibn, the 
Peesident has gone out of his way to raise difficulties in 
the formation by private individuals of a National Institute, 
which in other more intelligent and far-seeing countries 
the Governments have hastened to take the initiative in 
establishing and |iberally supporting. 

It is evident that Sir Michael Hicks Beach has been 
greatly misinfoymed on this matter, and we loo fgrward 
with interest to the result of the representations of a very 
powerful deputation which we learn is to yait upon him 
on Friday, June 5, at 11 a.m., and which, constituted as 
it is of distinguished men in all branches of science, as 
well as of those of the general public who are interested 
in philanthropic sanitary measures, will point out to him 
the real facts of the case on which he has to adjudjcate, 
and rescue the questien from the erroneous position 

s 
which it*no® occupies, owjpg to his unfortunate readiness 


science and progress. 

It is not difficult, we believe, to read between the lines. 
in such a caseas this. No beings are more human than 
Ministers and members of Pagliament, or, in fact, all 
those Whose own position or that of their garty depends 
upon popylar clamour. Stich unfortunates listen like 
Eve with a fatal fascination to the voice of the deceiver, 
but, with a taste less worthy than hers, the fruit which 
attracts them is not that of the tree of universal know- 
ledge, but of the ballot-box. They have hitherto mboured. 
under te mistaken impression that an energetic and noisy 
group of agitators, leading in their train a few unscientific 
quasi-public men, were an importars political body, and. 
they consequently sacrifice to their misrepresentatfons 
the liberties of science and thg gooti of commerce, The 
day is coming or is rather come, when th® scientific and 
cultug@d world will refusę to submifany longer to such a 
condition of affairs, and when all its branches, physio- 
logists, agriculturists, chemists,” engineers, medical and 
legal*men, will unite in a compacf body for the protection 
of their common iht8rests; and we father welcome the 
present difficulty, 5 which has served to bring prominently 
forward the spirit “animating them, and,which no adminis— 


' # Home Office, which department alone, ho vever, as a | trator will do wisely in failing tærecogniže. 
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THE GEOLOGY AND PHYSICAL GEOGRAPHY 
at os © OF NORY SYRIA. 


"Gmundaiige der Geologie und physikalischen Geographte 
von Nord-Syrien. Von ®r. Max, Blanckenhorn. Mit 
Zwei Karfen, &c. (Berlin: Friedlandey 1861.) 


N this excellent treatise the author presents the reader 
with a synoptical view of the results of hjs observa- 
tions ov®r a region But little ‘known ; referring to his 
previous essays on the geology, palzontolegy, and 
petrology of North Syria for fuller details. The region 
described extends from the northern sl@pes of the Lebanon 
atO those of the Taurus Mountains, and from the Mediter- 
ranean"coast, to the banks of tlfe Euphrates and the ruine 
of Palmyra, embracing an area of about 45,000 square 
miles. It also includes the wholg of the Orontes Valley 
and the Kurdish Mountains. The mountainous tracts 
immediately to the south have already been ably described, 
as regards their physical structure, by Carl Diener, in an 
essay which was favourably reviewed in NATURE at the 
time of is publication in 1886, and these observations on 
the geology of the Lebanon and Hermon have been takem 
up and extended by Dr. Blanckenhorn to the borders of 
Asia Minor. Still further south, we have the ‘geology of 
Palestine illustrated and described by Fraas, Lartet, 
Tristram, and the officers of the Palestine Exploration 
Fund, extending into Edom and Moab and the Sinaitic 
peninsula so that, as far as it is possible far travellers to 
carry oùt Such a work as that of the geological portraiture 
of the région, we have now the whole tract from the 
shores of the Red Sea to the Taurus Mountains very fully 
described and illustrated. Two maps on a large scale, 
one showing the topography, the other the geology, 
accompany the present work, That there should be 
uncoloured ‘sgaces at intervals in the latter was inevitable, 
and is a proof of the caution exersised by the author in 
its preparation. The text itself also @ontainsenumerous 
geological sections and illustrations. 

In comparing the geological structure of the Lebanon, 
as described by Diener, with that d the range between the 
valley of the Orontes and the coast, called Djebel Ansarige 
(Nusairid-gebirge), the author observes that the re- 
presentatives of the Upper Jura and Cenomanian lyfhg at 
the base of the Lebanon fofmations are absent in the 
more: northerly tracts, the lowest beds of the series 
being represented bY the ‘‘ Rudisten-kalk,” of probably 
Turonian age. The engraved longitudinal section which 
the authgr gives to illustrate this, amongst other physical 
features, is drawn from the coast at Latakia (Ladikije) 
over Dj. Hassan Erai to the Orontes at Mischaliim, and 
is of much interest asillustrating the general structure of 
this part of Northern Syria. The valley of the Orontes is 
shown to be in the lime of a great fault, or system of 
faults, by whidig the Eocene®limestone beds gre “thrown 
down” along the easgern side of the valley agains the 
oldeg Cretaceous strata, which are elevated into the ranges 
of Dj. el Ans&rije and Hassan Erai, capped by the same 
Eocene limestones which form the bed of the Orontes but 
at a difference of relative level*of abeue 1600 fegt. On the 
eastern side of the valley the Pocene strata ris@into high 
ridges, partly by the aid of a N.-S. faul which is not im- 

e . : 
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7 ““ Libanon, Grundliniep der phys. Gzographie u, Geoldbie v. Mittel- 
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probably a continuation of the “great Jordan-Arabah 
fault,” which has produced such remarkable effects in 
connection with the physical structare of Palestine and 
Arabia Petreea.! The position of this fault seems also to 
be indicated ia the section acrossgthe Orontes a Ham- 
mam Sheikh Isa, illustrating thesregion of M ons Cassius. 

The author gives a graphic description of the gorge of 
the Orontes ia the neighbourhood of the hot springs 
(Hammam) above the great bend which the river takes 
from its northerly cours towards the west in order to 
reach the Mediterranean.eAt Djisr esh-Schughr the river 
enters a cañon which has been worn do®n to a depth of 
160 metres in beds of Eocene limestone and marble rich 
in Nullipores, and amongst the massive Miocene lime- 
stone (Grobkalk) ; while to the left rises the plateau of Dj. 
el Koseir, breaking off in successive terraces towards the 
Orontes Valley, and on the right the crest of Qi. el AN. 
On leaving this gorge the river enters an extensive alluvial 
plain, making a magnificent sweep round to the westward ; 
and in ‘its course through a rocky amd broken country 
bathes the ruined walls of Antioch, the once famous 
capital of Syria—a city which bears so honourable a place 
in the early history of Christianity. 

The region of Northern Syria physically divides itself 
into three distinct regions which are adopted for purposes 
of description by the author. The first includes the coast 
ranges; the second, the depression lying to the east of 
these, including tif valleys of the Orontes and the Kara 
sea amd river; the third, the “Hinterland,” or interior 
tracts of North Syria lying to the east of the depression. 
and including the Khurdish Mountains: we can only here 
specially notice this last. This region is remarkable for 
the great tracts of Miocene strata, reposing sometimes on 
those*of Gocene, sometimes on those of Cretaceous, ages 
ofthe Palmyrene wilderness and of *\nfi-Lebanon, and 
which are in turn largely overspread by great sheets of 
plateau basalt. Of these Mioceng strata the plains round 
Aleppo are chiefly formed. Here they are nearly 
horizontal, bug towards the north they are tilted, and the 
Eocene and Cretaceous strata again rise to the surface 
and terminate in the escarpment of Kardalar Dagh, 
beyond which rises the high plateau of Kâwâr, and still 
further towards the north-west the lofty ridge of Giaur 
Dagh, which reaches an elevation of 1330 metès. This 
latter is formed of Dev8nia? limestone, slate, and grit, 
which appear to be the fundamental rocks of this part of 
Syria. The plateau of Kâwâr, which intervenes between 
the @iaur Dagh and the Kurdish ranges, is formefl of 
gabbro, norite, schillerfels, and serpentine, of an age 
intervening between the Upper Chalk and the Eocene. 
TheeMiocene strata which occupy so extensive a part of 
Norther Syria were, formed, according to tHe author, 
under the waters of an arm of the Mediterranean, which 
extended inwards at the base%of Dj. ¿l-Koseir bey&ind the, 
Kuweik and the vicinity of Aleppo, bounded by irregular 
ranges of emergent hills of Eocengand Cretaceous strata. | 
The formation consists of basal conglomerates of flint 
pebbles, p&ssing into calcareous sands, clays, and finally” 
the massive limestone (Grobkalk) already referred to, and, 
has yielded forms of Operculina, Clypeaster, &c,, clasrly 


indicating its mariwe origin. This epoch was rgmarRablt ’ 
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. for the display of volcanic energy on a vast scale. Great At the,cfose of the Earene epoch thjseocean bed was 


sheets of augitic lava, together with tuff and agglomerate, 
were erupted during the Miocene epoch, not only in 
Northern Syria but in the East Jordanic region to the 
south, ad were agaia renewed in Post-Bliocene times. 
lt is probable that to wolcanic action we must refer 
the origin of some of the peculiar little lakes of Northern 
Syria, such as those of Homs and Kara, bne occupying 
* the bed of the Orontes, the other that of the Kara, where 
the ground probably fell in and Became filled with water. 
The Pliocene period is represented by both marine and 
freshwater strata, Yeposited in bays and depressions along 
- the margins of uprising lands, formed of all the older for- 
mations, including those of the Miocene period. Aél of 
these had been digjurbed, upraised, and partially qoded 
before the deposition of the Pliocene strata. In this, as 
[in other physical phenomenz of Northern Syria, we are 
reminded of those of Palestine and Egypt. Throughout 
all this region the Nummulitic and Cretaceous straja were 
disturbed and upraesed into dry land, and subjected to 
extensive denudation at the close of the Eocene and 
again at the close of the Miocene epochs, so that the 
stratigraphical continuity of these Tertiary formations has 
been repeatedly broken. 

It may be worth while, in conclusion, to glance at the 
pcints of analogy, as well as of difference, between the 
physical conditions of Syria and of the region to the south 
of the Lebanon. In Northern Syria, and@ along the ranges 
of the Taurus and Anti-Taurus, the fundamental rocks on 
which are superimposed the great calcareous formations 
of Cretaceous and Tertiary ages consist of Devonian 
schists, greywacke, and limestone,! together with masses 
of various igneous rock. In Southern Palestine and the 
Sinaitic peninsula, on the other hand, the fundamental 
rocks consjst of Srafite, gneiss, various crystalline schists 
of Archean age, traversed by innumerable dykes of htrn- 
blendic, augitic, and fglspathic rock; surmounted at 
intervals by Lower Carboniferous beds ; this is a remark 
able contrast. But a still greater, perhaps, ig to be found 
at the next stage. All along the eastern border of the 

eJordafi Valby, south of the Sea of Galilee, extending 
southwards along the table-Jand of Moab, Edom, and the 
Arabah Valléy, as well as through the Sinaitic peninsula, 
awed into Spper Egypt, the base of the Cretaceous series 
is represented by the Nubian sandstone,” a formation of 
great persistency, and interesting from an architectural 
point of view for itsgextensive use as a building-stone ig 
thé great structwres of Ancieng Egypt ; as, for example, in 
the colossal figures of Amenophis in the plain of Thebes, 
as also in the temples and sepuichres of Petra, This 
e formation appears to be altogether wanting north ofthe 
e Lebanon, where, according to Hew Blanckenhdtn, the 
Cretaceous strata of the Turonian stage are the lowest of 
the series.3 The pojnts of*contrast, however, here ter- 
minate ; for over the whole region from Upper Egypt and 
the Libyan Desert on tke south to the Taurus Mountains 
gn the north, a distance of 1000 miles and beyond, the 


* Cretaceous and Eocene limestones were geposited, and 


*e limite of which it is hard to determine 


“thactiracy > e : 


formed part of the floor of the ancient ocean, the original 
with any approach, 
e 


@ © As determinedpy Hamilton, Warington Smyth, Tchihatcheff, and offers. 
2 Probably of Neocomian age. 


3 Representing those of the chalk-marl of England. a 
e 
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subjected to powerful moverfignts. Large traets, including è 
the Libyan Desert and Egypt, Palestine and Syria, wege ® 
elevated into dry land ; while fhe strata were, beit, folded, 
and faulted,along line’ ranging generally from north to 
south. To this® period is to be referred the ‘production 
of the great Jordan-Arabah fault, which has now been 
traced at inftrvals from the Gulf of AAkabah to thp valley 
of the Orontes, a distance of over 350 miles, while the 
main feattres, especially the mountains, had the outlines 
which they now present marked out. During the Mio- 
cene period, along with a partial re-submergence, volcanic 
action came into play over a region generally bounged by 
the Jordanic depression on the west, and extending from 
the Arabian Desert to the base°of the Taurus, and the 
head waters of the Euphrates. In Northern Syria, ex- 
tensive sheets of basaltic lava are found west of the 
Orantes Valley, as well as at Antioch, Aleppo, and other 
parts. Ata later period, bordering on the present, fresh 
eruptions were added. The region we have been con- 
sidering has its natural boundary towards the north in 
tRe Taurus range, where a system of E.-W. flexures take 
“the place of those of the region to the south, where (as 
we have seen) the prevalent direction of the flexures is 
meridional. EDWARD HULL. 
e 


EUROPEAN BOTANY. 


Plante Europee: enumeratio systematica et Syngnymica 
plantarum phanerogamicarum in Europa sponte cre- 
scentium vel mere inguilinarum. * Autore K. Richter, 
Tomus I., pp. 378 (Leipzig: Verlag von Wilhelm 
Engelmann, 1890.) 


HAT is most wanted in systematic botany at the 
present time is a general flora of Eufope, worked 

out for the differentgcouftries on one uniform plan, with 
the sub-species and varietees placed in their proper sub- 
®rdination under the primary specific types, and the 
synonyms worked out garefully. The number of plants 
in Europe is about the same as in the United States. 
For these Asa Gray planned a general flora ën three 
volumgs, of which the middle one, containing the Gamo- 
petalee, was published shortly before his Seath, and the 
first and third left in a forward state of preparation. 
Many years ago Mr. Bentham planned and carried out, 
with the assistance of Baron von Mueller, a complete 
flora of Australia. There are 40 or 50 per cent. more 
plants in India than in Europe. Sir Joseph Mooker’s 
“Flora*of British India,” containing descriptiens and 
full synonymy of every species, has reached the end of 
the Dicotyledons, and in the last part the Orchidex are 
finished, so that five-sixths of the work is now done. 
There is, however, no such boek in existenge as a general 
descriptive fidra of Europe. For Europe the difficulty 
lies far more in the bibliography than in the plants them- 
selves. An engrmous number of subordinate forms Wave 
been described under specific ndmes, and the number 
of ch&nitels of publication ip the way, of journals and re- 
ports of sotieties becomes greater and greater every year. 
Nyman’s ® Syllogg,” published in 1854-55, and his later 
“ Conspectus,” have been a great boor go all European 
workers. ‘Bhough they do not fontaip any descxiptions,, 


they give| a tabular view wf*the whole European flora,, 
d ° 
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tracing out in detail the geograpltical distributioa of the 
ao . . . 
e Species; and én the.“ Conspgétus” especially, great pains 
“has been taken to separate the subordinate from the 
primary types. The presegt work, like Nyman’s, does 
not contain any descriptions, It deals with the geo- 
graphical gange of the species much more briefly, in- 
dicating it within the compass of a single’ line. Its 
strong pgint is bibliography, and it gives utfder species 
alist ef all the names that have been applied to it by 
different authors, with a citation `of the book ‘and page 
where each name is published, with apote of the date of 
„publication. The plan followed can be best illustsated 
eby an example, 2nd the followjng is the way in which the 
cultivated wheats are dealt with :— 


TRITICUM, Section Szfopyros. 
19. T. monococcum, L., Sp. PL, edit. I, p. 86 (1753). 
Syn.: igilops Crithodium, Steud., Syn. Gl. i 
_ P+ 355 (1855). a) Sas. 8 
Crithodium egtlopotdes, Lk., in Linn., iv. 
p. 142 (1829). 
T. beticum, Bss., Diagn. Pl. Or., i. 13, p. 69 
(1853). ° 
T. pubescens, MB., Casp. M., p. 81 (1800). 
Europa austro-orientalis (Ceterum cultum). (Cau- 
casus.) 


20. T. sativum, Lam., Enc., ii. p. 554 (1786). 
(a) Spelta, L., Sp. Pl, ed. 1, p. 86 (1753. 
Sya. : T. Zea, Host, Gram., iii. t. 29 (1805). 
(2) *dieggcum, Schrk., Baier. Fl, p. 389 (1789). 
Son.: T. amyleum, Ser., Mel.. Bot, i p. 124 
e (1818). 
T. atrałum, Host, Gram., iv. t. 8 (1809). 
.T. Cienfugos, Lag., El, p. 6 (1816). 
T. Gartnerianum, Lag., ib. 
- T, Spelta, Host, Gram., iii. t. 30 (1805). 
e T. tricoccum, Schuebl, in Flora, 1820, 
e ° p.458. 
(A sativum, Hack., in Nat. PÌzf. di. 2, p. 35 (J887). 
a. vulgare, Vill., Pl. Dauph., ii. p. 153 (1787). 
Syn.: n pe L., Sp. Pl, ed. 1, p. 85 
1753). 
T. cereale, Bmg’ En., ii. p. 266 (1846). 
T. hybernum, L., lc., p. 86. 
%. compactum, Host, Gram., iv. t. 7 (1809). 
Syy: T. velutinum, Schiibl., Diss, 9. 13 
(1818), o 
y. turgidum, L., Sp. Pl, ed. 1, p. 86 (f753). 
Syn.: Tecompositum, Linn., f. Suppl., p. 477 
e (1781). 
T. Linneanum, Lag., El., p. 6 (1816). 
ò. aurum, Desf., Fl. Atlant., i. p. 114 (1798). 
e Syn.: T. Bauhini, Lag., El, p. 6 (1810). 
T. brachystachyum, Lag., ib. 
T. gochleare, Lag., 26. 


. o T. fastuosum, Lag., ib. 
T. hordeiforme, Host, Gram., iv. t. 5 
ee (1809). 
T. platystachyum, Lag., le. 
T. @ativum B, Pers., Syn, i Pe 109 
° (1805). 
T. tomgntosum, Bayle-Bar., Mon., p. 40 
(809). ° z 

Te villosum Host, Gram., tv. t 
` gr8o9) , ° 

Cultum in diversis varietatibus. A 


21. T. polonicumg,L., Sp. Pl, ed. 1, p. $6 (1753). 
Syn.: T. Ceyallos?Lag., El, p. 6 (1810, 
Cultum, y nE oS $ 
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Of course it is impossible for an author covering such a 
wide figld to work out for himself all the details, and in 
the critical genera, such as Potamogeton, Festuca, Crocus, 
Iris, Tulipa, and Narcissus, no two authors are ever likely 
to agree as to Which should be classed as primaryy which 
as subogdinate types, and which®s mere synonyms. The 
present portion of the work includes only the Gymno- 
sperms and Modnocotyledons. The auther admits 250 
European genera, 1830 species, and 840 sub-species. He 
keeps up the oldest specific name published under any 
genus, not, as is usual in® England, the, name first pub- 
lished under the genus in which the plant is now placed. 
I find that a considerable number of books and papers 
publ®hed in England have not beep taken into account ; 
for ingfance, Maw’s magnificent monograph of the genus 
Crocus, C. B. Clarke’s monograph of thg European 
species of Elegcharis in thé Journal of Bokwiy, 1887, 
p. 267, and Arthur Bennett’s work on Potamogeton, as 
summarjzed in the last edition of Hooker’s “ Student’s 
Flora.” The book has cost great care And pains, and will 
be found very useful by all who work at European 
botany. J. G. BAKER. e 





OUR BOOK SHELF. 


The Missouri Botanical Garden. 8vo, with several Maps 
and Engravings. (Printgd for private circulation by 
the Managers, 1891.) 


THE Missouri Botanical Garden is situated at the city 
of St. Louis, and was founded by the late Henry Shaw. 
He was born at Sheffield in the year 1800, and emigrated 
to Canada with his father at the age of eighteen, and a 
year later moved southward to St. Louis, which was then 
a smgll isolated French trading post. He established 
himself im business as a dealer in cutlery, made a fortune 
of 250,000 dollars by the time he was forty yeays of age, 
and *then retired from business. In 1840 he visited 
Europe for the first time, and in 1842-45 made athreeyears’ 
tourin the Old World. In 1851 hévisited Chatsworth, and 
particularly admired its garden and conservatories. This 
led him to enfertain the idea: of forming a large garden 
at hom@& One of the best American bétgnists, Dr. 


Engelmann, lived at St. Louis, and Mr. Shaw sought his e 


help and advice. In 1857 he opened a correspondence 
with Sir William Hooker. He engaged from the Royal 
Botanic Garden in Regent’s Park Mr. James Gurney tp 
superintend the carrying outeof his plans. He died in 
1889, and bequeathed to his trustees 760 acres of land, 
situated partly within and partly outside the limits of the 
city of St. Louis, to be kept up asa Botanic Garden open 
to thè public, containing a museum and ligrary. °° 
On the recommendation 6¥ Dr. Asa Gray, Mr. William 
Trelease, who was then Professor of Botany in the Wis- 
consin University at Madison, evas appointed in 1885 


Diréctor of the Garden, a post which he still polds, and e 


provisidh was made før the establishment of a school 
of botany and the endowment of six scholarships for 
garden pupils, each worth °3@ dollars a year, With free 
lodging and free tuition. ` s s 
The present volume contains a biographical sketchof the 
founder of the Gardens ; a copy of Bis will; of the Act tlMte 
was passegl to enable hin to convey the land to the trustees, 
and of the deeg of gift for the endowment of the School of 


. 6 
*Botany ; a copy of the inaugural address by Prof. Trelease, 


when the School of Botany was founded ; also of the first 
@nnual report of tke Director ; of the proceedinfs a the * 
first annual banquet of the trusted, toewhith a largpe 


number of eminent men of science and other guests were ™ y 


invitéd ; and of the first annual flower sermon, which was 
s 
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preached in,Christ Church Cathedral on May 18, 1890, definitiens in particula? branches of scfence have been 
by the Bishop of Missouri. The book is illustrated by | revised by such men as Pyof. H. A. Newton and Prof.» 
plans of the garden, a large number of views of the | Ẹ. S. Dana—names which are a sufficient guarantee fof 
museums and other buildings, including Mr. Shaw’s | the way in which the task has been accomplishéd. Inthe 
house and a fine statue of Humboldt. - | department of etymology, Prôf. E. S. Sheldtn, of Harvard 

Eve®ything is now in full working order, and we have : University, has carefully dealt with the results presented 
just received from Prof.“Trelease a capital synopsis of the , in the last edition, bringing them into accord with the 
American species of the difficult genus Epilobium, con- | philological ideas of the present day. The pictorial 
taining full bgtanical descriptions and figures of all the ! illustration$ are numeroyis, and well adapted ta, the pur- 

e species, The herbarium now contains about 20,000 | poses for which they are inserted. ° 


mounted sheets of flowering plants and ferns, also a į ° . j 
large collection of Fungi and other Cryptogamia. i Elementary Chemistry; for Beginners. By W. Jerome 
é ° J.G.B. ; Harrison, F.G.Sg (London: Blackie and Son, 1890.) 


i Hi is we or r THI volume of 144 pages consists of an expansion of 
Géologie: Principes—Explication de Epoque Quater- |the authors notes of lessons prepaes d for teaching” 


naire sans Hypotheses. Par H. Hermite. PR 145. Children from nine to thirteen years of age accdrding to 
(Neuchatel, 1891.) e ; : | the outlines given in the education code. The informa- 
ON taking up thi¢ little book the geological read@ 1s at , tion is conveyed in familiar language, and each chapter 
once struckgby the words “ sans Hypothèses” in the title. | closes with a series of questions which are well calculated 
A volume on Pleistocene Seology free fyom hypotheses | to test the child’s progress. Itis a pity to issue any book 
would seem to him to usher in a new era in geology, and | th&t deals with scientific matters without a contents table 
would be most heartily welcomed by him. The title of : and an index, and we fear that the absence of these in 
the present work,however, is misleading ; the book is | the present case will lead to inconvenience. And we 
almost entirely devoted to theoretical explanations of | would suggest that the quantities selected for the examples 
purely hypothetical facts. We have not space to notice i gnight approximate more closely to those most generally 
ein detail the various subjects of which the author treats, employed. The hydrogen from the use of aton of zinc, the 
but as an example of his method we may point to his | preparation of 1000 lbs. of carbon dioxide, eighteen quarts 
7 Origine des Pluies Quaternaires” (p. 39). In this ! of oxygen mixed with an equal volume of hydrogen and 
section he accepts the hypothetical Quaternary “Pluvial , exploded, ten gallons of hydrogen mixed with half its 
Period ”—which, by the way, seems to have been charac- | volume of chlowne and exposed te sunlight, indicate ex- 
terized by a singularly poor aquatic fauna and flora—and | periments on an extravagant if not an appalling scale. 
he then accounts for the suppased excesgive rainfall during | These, however, are matters of detail. The Mtes of so 
Tertiary and Quaternary time by the amount of vapour | successful a teacher as Mr. Jerome Harrison chnnot fail 
thrown out by volcanoes, adding that the small rairffall of : to be valuable to others who are engaged in a fke work 
the Secondary periods is accounted for by the absence of | as well as to the students themselves. ° 
volcanic action during those periods! Then we meet e Pais 7 
with our old acquaintance the former excess of carbonic | Examination of Water for Sanitary and Technical Pur- 
acid in the air and its influence on the ancient climate of ; #0ses. By Henry Leffmann, M.D., Ph.D., and William 
the polar regions—possibly correct, but certainly hypo- ; Beam, M.A. Second Edition. (London; Kegan Paul, 
thetical. Further on, speaking of the origin ofêèthe con- | Trench, Trübner and Co., Ltd., 1891.) : 
tinental platform “at a depth of 200 metres, the authbr | THE fact that a second edition has been caled fo? only 
states that this feature results from the raising of the | two years after tye iSsue of the first, shows that this 
general level of the sea from the melting of the | excellef&t Wand-book has been very generally appreciated. 
Quaternary ice; and fiom this hypothetical raising he $ The authors have revised the work and made many addi- 
arrives at the result that the mass of the Quaternary ice | tions to it chiefly of processes that have recently grown 
corresponded to the total mass of the Sea now lying | in importance. Amongthe principal of these additions, we 
above theglevel of the continental platform. ° Another | observe that the three pages on “ Living Organisms in 
ə specfilation relates to the breaking through of the Indian | Water” ofthe first edition are now expanded intom chapter 
i Ocean across Siberia to the Polar seas, thus causing a | of thirteen pages entitled, “ Biological Examinations.” A 
e milder climate, and accounting also for the parallel roads ; table of culture phenomena of some of the more import- 
f Glen Roy and the terraces in Norway and Greenland. | ant micrgbes is given. Bit concerning this matter the 
te cannot pretend to fo¥ow éhe reasoning, but it is all ! authors state that “ until pathogenic microbes are ‘more 
somehow connected with the author’s theory “quà une | clearly indicated and described, the*methods will be of 
diminution de la densité des mers correspond un abaisse- ; little use in dealing with the problem @f the determina- 


ment de leur surfacg” C..Re | tion of the sanitary and technical value of water sup- 
. y tae Y 
Webster's Int& national Ditiionary of the English Lan- pues: e 











guage. Revised and Enlarged under the Supervision , 
of Noah Porter, D.D, LL.D. (London: George Bell | 
and Sons. Springfield, Mass. U.S.A.: G. ari C. į 
Merriafn and Co.) ° 


LETTERS TO THE EDITOR. 


e ee [The Editor does not hold himself responsible for opinions ex- 
WExSTER’S Dictionary is so well known on both sides j pressed by his correspondenys. Neither cage he undertake 
of the Atlantic thatit is uantcessary to do much more j to returnyeor to correspond with the wiers of, rejected 
*than note the appe&rance of the present edition. The manuscripts intended for this or amy other part of NATURE, 
work was published originally in 1828, after which it was ; No notice is taken of dhonymous communications. ] 


e eseadily improved in s@ccessive issues. It has now been 
revised so thoroughly, and with the aid of so many com- 
e petent scholars, that for popular use it cap hardly fail to 
maintain the ground it has already won, Much promin-* 
ee ence is given to “the definitions and illustrations of 
e sciensiff®, technological, and zoologigl terms,” and if 
ethe prefade ta’the €nglish edition it is stated that no 
g © pains have been spared to make this part of the booke“ as | the field is that put forward by the Coyneils of Univérsity and 
e perfect as posgible in both text and illustration.” The | Kegs Colleges in the Proposed tharter for an Albert University. 
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"The University ef London. 


1 

| 

| I oo,not wish to criticize in te least Prof. Lankester’s 
valuable statement im yur last issue, withewhich I entirely agree ; 
but I desiré to point out thab unless sofne energetic action is 
taken very%oon we,are likely to be farther than ever from the 
ideal which he has in view—namely, the establishment ofa strong 
professorial [iniversity ir? London. G'he only Scheme at present in 
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This®scheme never met withsthe cordial support of a large 
*esection at least of the teaching sfaff of University College, and for 
the very avious reason that it does not constitute a professorial 
University, but creates a new egamining body on which the two 
Colleges will bë, in the beginning at any tate, largely represented. 
The Albert @niversity charter would create 2 secônd Victoria 
Universityein London. Now, both Mr. Dyer and Prof. Lankester 
are agreed that we do not wanta federal University like Victoria 
in Londg ; but they seegn to forget,that this pettifégging excuse 
for a Yniversity—a scheme drafted by bureaucratic rather than 
academic minds—is the only scheme in the field, and that, further, 
the Lord President of the Council has determined to hear by 
counsel, on an early day in June, whatgcan be said for and 
against this scheme. It is further rumoured that the Burlipgton 
æ House Senate intends, after its recent discomfiture, to remain 
absolutely neutral, The danges, then, that we shall have ¢ 
repetition in London of thg difficulties of Manchester is a very 
immediate one, Let me point out exactly the anomalies of the 
Albert scheme, In the first place, iedoes not create a teaching 
University, but a new examining body. The University as such 
will have no control over the appointment of the professoriate 
either at University or King’s Colleges, it will have no fund’ to 
dispose of, and there will be nothing to prevent rival second-rate 
teachers and teaching equipment instead of first-rate central 
teaching®and central laboratories. For example, at the present 
time, putting aside the Central Institute, we have some half- 
dozen second-rate physical laboratories in London, but not & 
really first-class one worthy of a modern University among them. 
So long as there is competition between the Colleges, so long as 
they possess a double staff competing at every turn with each 
other for students’ fees, this is unlikely to be remedied. Prof. 
Lankester speaks of a ®wzon of King’s ang University, and 
talks about their comzdiwed resources. The fusion of these two 
Colleges ®ould certainly be the first stage to a ,true professorial 
UniverSity in London, but there is nothing in the Albert charter 
to bring @his about: it unites the two Colleges not for teaching 
but for examinigg purposes. But what is still worse, while these 
two Colleges will remaiz autonomous, the Albert charter proposes 
to admit any further autonomous bodies, the teaching of which 
can be shown to have reached a certain academic standard, 
These bodies will not be absorbed, but their independent staffs 
will be represented on the Faculties and Senate, Here we have 
in fact the Unjversity of London over again,—at first composed 
almost entirely of the two Colleges, afterwards embracing all 
sorts and conditions of institutions in Lendon, and ultimately 
open to every isolated text-booke reader in the univérse. It 
cannot be therefore too strongly insisted upon that the Alberte 
charter, if granted, will not call into existence a professorial 
University, but federate a group, anden ever-widening group, of 
competing institutions for the purposes of examination. If it 
sheds torg time any additional lustre on the teaching staffs of 
the two Colleges—which I am much inclined .to doubt—it will 
not achieve, whgt most of fis have at heart, the establishment 
in London, at any rate in the gęrm, of a great University in the 
Scottish or German sense. A University, on the scele we hope 
for, would adsorb the plant of University and King’s Colleges, 
of the Royal Collegeof Science, and of the Central Institute 
without the least @fficulty. With the death or transference of 
existing teachers, whose pecuniary interests would have of course 
to be car@fully safeguarded, special branches of higher teaching 
and reseagch might be localized at these various centres# and we 
thus might reach in the future an efficient University organiza- 
tion in London. This may indeed be considered a merely ideal 
guture, but any schenfe like the proposed Albert University, 
which will only impede its ultimate realization, ought to meet 
with strenuous oppositio& from those who believe that a great 
professorial Uftwersity must Gooner or later be established in 
London. 8 
The difficulty as to tHe granting ef medical degrees wll for 
long be the stumbling-block of any scheme, but the true way to 
surmount it seems to begthat suggested by Pfof. Lankester— 
namely, the complete divoye of the clinical teaching at University 
and King’s Colleges from the scieyce teaching, and the éstablish- 
ment of separate clihiqal schools at the existing College hospitals 
on precisely the same footing with regard to the Ugiversity as 
the other medical schools. The preliminary science teaching at 
the various mediqat schools might then be safely intrusted to 


University readers, who mig&t continue to be, as they now largely 
e 


3 Elementary teaching in many brfnoges might for local tonvenienc® Re 
still carried on at several centres. . e 
e 
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are, peripatetic. These readers would naturally belong to the 
science efaculty of the new University, and if largely paid by 
students’ fees might be trusted to safeguard the “preliminary 
scientific interests” of the medical schools. It seems to me, 
therefore, that sgme vigorous effort ought to be made to obtain 
the modification of the Albert University scheme in Me sense 
indicated by the following proposals — 


PROPOSALS iz re TEACHING UNIVERSITY. 


No scheme for the constitution of a teaching University in 
London will be satisfactory which does not : 

1. Place the appointmen} of the teaching staff, as well as 
the control of laboratories, libraries, and buiglings, in the hands 
of a single executive body, hereinafter spoken of as the new 
University Senate, or of bodies, such as Faculties or boards 
of stydy, to which it may delegate its powers. 

2. Coffer on the new University Senate the power of granting 
degreeg in all Faculties, including that of Medicine. 

3. Give to the teaching staff an immediate representation of 
one-third, and an ultimate representation of at ledSt one-half. on 
the new Universtty Senate. ba 

These conditions would probably be best fulfilled by : 

4. The immediate fusion of the Councils of University and 
King’s Colleges, and the Council or Governing Body of any 
other institution doing work of admittedly academic character 
in London, which may be willing that its laboratories and 
equipment should be placed under the control of the neve 
University Senate. i 

[This would remove any ground from the objection that the 
two Colleges are claiming powers which they are not willing to 
share with the Royal College of Science or the Central Institute. 
It provides for these latter coming into the scheme on the same 
terms, if that is possible.] g 

5. The granting of a Charter to a body consisting of these 
combined Councils together with representatives of the teachers 
in the combined institutions, 

6. The constitution of the new University Senate in the 
following manner :— 


A. Immediate constitution— 
(1) The fused Councils of King’s and University (olleges 
e or their representatives. 
(2) The Councils of other acadergic bodies in London 
willing to be absorbed, or their representatives. 
(3) Representatives of the teachers to the extent of one- 
third of the total numer. 


B. Ultimate constitution— 
(1) University professors, either as ¿so fucto members 
e or as representatives of the body pf professors. 
.4) Representatives of the Faculties (z.e. @ the rgaders 
and professors of each? Faculty). - 
3) Co-optated members,not to be selected from the 
teaching staff. bd 


And possibly, 

(4) Representative$ of b&dies willing to endow professor- 
ships in the new University, or to hand over to 

the control of the University existing professor- 

ships or lectureships, eg. (a) the Corporatipa 


j of the City and ghe Mercers’ Company as triftees 
of Sir Thomas Gresham’s estate; (3) the Inns 
of Court—provided these bodies are willing to 

A attach the Gresham eLecturers and the Reader- 


ships instituted by the Council of Legql Education 
hg to the nay University. 

(5) Representatives of the Medical Schools and Royal 
Colleges of Plrysgcians and Surgeons other than 
those selected by the Medical Faculty. This 
would only be a matter for consideration when 
the power to grant medical degrees becage 
actual. ° 


7. The transition fromm the immediate to the ultimate con? 
stitution of th® new University Senate in the foliowinz 
manner :— ° 


* (a) By not filling up vacancies among the members gOn:st- . 


buted to the new Senate bẹ the\existing 
e Councils as such occur. à 
e@) By the increase of professorial members and representa- 
tives ofthe Faculties. ° t. 
e 
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8. The suspension of the power to grant medical degrees 
until such time as the Senate of the new University shàll have 
satisfied the Lord President of the Council that an agreement 
has been reached with the Royal Colleges and the chief London 
MedicalgSchools as to the terms on which medial degrees shall 
be granted. ° 

9. Providing, on the repeal of the Acts of Incorpofation of 
University and King’s Colleges which would, accompany the 
granting of the ew Charter, special regulatiofs for the control 
of certain portions of the endowments or of certain branches of 
the College teaching, which it may rt seem possible or advisable 
at present to hand-over without special conditions to the manage- 
ment of the new Senate. For example, the Department of 
Divinity at King’s College. 

10. Paying due regard to the pecuniary interests of existing 
teachers (many of whom depend entirely upon students’ fegs) in 
the appointment of future University professors or readêrs. 

11. Offering those professors of the existing Collegag, who 
might be willing to surrender the title of College professor, 
that of Univ&sity reader, bug not creating the occupants of 
chairs in af} of the existing Colleges ipso facto*professers in the 
new University, 


In this mere sketch, I have said nothing as to how facifties and 
boards of study might be constituted or as to how the University 
should grant degrees, for these seem to me ‘‘academical ” prob- 

ems, z.¢. problems to be thrashed out by the University itself when 
itis once incorporated. Objection will be taken to much of 
the above by many individuals, but I believe it foreshadows the 
direction in which the only scheme at present under discussion 
must be modified if it is to lead to the ultimate establishment of 
a great teaching University in London, and not to a mere 
organization of teachers for examination purposes. 

e e@XARL PEARSON. 





IT seems to me that the force of the arguments of Profs. 
Lankester and Ramsay in last week’s NATURE (May 28, pp. 76, 
78), so far as they harmonize with each other, would have to be 
admitted, if the main object of a University were to fêster that 
premature specialism, which, under the scholarship system, has 
already wrought great mischief to real education in this cogntry, 
or to increase as far as possible the number of cleve but half- 
educated speciali@s, with which a close acquaintance with any 
of the gredt scientific societies makes one only too famjliar. 
Theexample of this has been well set by at least one of the 
great metropolitan day-sclools. The fatal weakness of the 
arguments referred to is that they ignore, as no University ought 
to do, the claims of general education. If the advancement of 
scientific research is really desired by University and King’s 
Colleges, all ehy have to do is to institute on their own account 

ea diploma of the nature of the Associateship of the Royal School 
of Mines or College of Sciencg, and make the training for it so 
© good and thoreugh that the possessors of such a diploma shall 
be such a @gstderatum in those ‘‘ commercial” quarters to which 
Pfof. Ramsay appeals as a sort of ing authority, that they shall 
drive such creatures as B.Sc.’s out of the field, Special brain- 
power, highly developed, is no doubt a splendid thing in its 
way, and recognition of it in the field of science is fully provided 
forein the B.Sc. honour# and in the ultimate D.Sc. degree jebu, 

in considering th® terms on whjeh a degree should be given, 
general education and culture cannot be left out of account. In 
Germany something of the sort is guaranteed by the examinations 
which have to be passed oñ leaving the gymnasium (or high 


$ school) befoge students proceed to the University to specialize ; : 


e in England it has been found neaessary¢e institute the måtricula- 
tion examination. That need, however, is no longer so impera- 
tive as it@as; and for my ownepf&rt I see no real objection to 
the “leaving certificat@” of the Oxford and Cambridge Ex- 
amining Board being accepted in lieu thereof; for I speak of 
what I know, when Í say ghat this carries with it a guarantee of 
ås much education and culture as the Matriculation Examination 
does, and often a great deal more. 1 Would only stifulate that 


. 
it should include one modern language andeone branch of 
sçience, 

to Pra. msay has over-ridden his horse, by the emphatic 


“preference he gives to a German degree. He is a comparatively 


. ~ BE man ;®but eome $f us (who are not yet quite senile) can 
g remember the time when the facilities for obtaining the Gergnan 
è Ph.D. degree were such (they are such to this day in Am&itca) 

shat the’degree became a by-word and a réproach, and still 
* NO. 1127, VOL.” 44] 4 
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carries with it suspicions altogether disadvantageous to those 


who have taken the genuine degfee in Germany. This is surely e” 
a°warning against the multiplication of small Universigies in this 
country. Again, if the time-homoured Universjties of Oxford 
and Cambrigge are no? proof against the temptation to swell 
the contents of the University chest by acceptingefees for the 
silken degree of M.A., which in the eyes of the vu&us is sup- 
posed to represent higher intellectual attainments than the B.A., 
can we expect greater virtuesin a smallgand brand-new Univer- 
sity struggling to “make both ends meet”? Were any farther 
illustrationsrequired of the way things would be likely to drift 
with small and independent degree-granting corporations, we 
might find it in the regyliness with which the authorities of King’s 
College threw over Latin two years ago in the mereantile de- 
partment of their school (then in a state of depression), at the 
mere bidding of the Chambefs of Commerce, although its re- 
tention had been advocated by two Iqading scientific men. The 
really inspiring motive of this agitation is, I think, astutely kept 
in the background. e A. IRVING. 
Wellington College, Berks, June 1. 


OnE of the taunts most frequently levelled at the London 
University—or ‘‘ Burlington Gardens,” to use Prof. Lapkester’s 
favourite expression—by certain professors of University College 
apd other advocates of a ‘‘ teaching University in and for Lon- 
don” is, that the present University is a “ mere examining 

‘ board.” The University has, it is true, a Brown Professor of 
Physiology and Pathology, who delivers annually a course of 
lectures relating to the studies and researches carried on at the 
Brown Institution. But this professorship is an exception, 
though the Univesity, by accepting the Brown Trust, showed 
clearly enough that it did not recognize any obligation to abstain 
from appointing University Professors and Lecturers. e have 
been previously told that there was a “tacit understahding ” at 
the foundation of the University that this should not%be done. 
But Prof. Ray Lankester goes far beyond thee assertion of a 
‘tacit understanding.” He talks of “pledges ” given by the 
founders of the University being “‘ falsified,” and ‘‘ most solemn 
obligations ” violated—terrible crimes, which, however, have 
been committed already by the appointment of the Brown Pro- 
fessor. But how such ‘‘obligations” and ‘‘ pledges,” or even 
a ‘tacit understanding,” could ever have existed, I fail alto- 
gether to see, for it was the expressed intention of the founders 
of the Upiversity tha® its powers and privileges should be the 
same as those of the Unive®sities of Oxford and Cambridge. 
*Testimony as to this pledge may be found in the evidence given 
before the recent Commission. The late Dr. Carpenter's view 
of this matter was stated By Mr. Dickins in his communication 
to NATURE. Convocation has, years ago, voted in favour of 
the establishment of University Professorships and @Lecture- 
ships, though I do not in the least believe that the graduates 
would®sanction any proposal involving thatethe University 
should prepare candidates for it»examinations, or compete with 
the ordinar work of the Professors in University College and 
other similar institutions, Whether reseagch is or is not carried 
on successfully at University College is a matter on which I 
express no opinion. But, however this may be, it should be 
remembered that the students of this College have becgme only 
a small fraction of the candidates for London degrees. It would 
be, it sems to me, in the public interest that the University 
should make provision for the encouragement and reward of 
those among the great majority of its gnembers who show a 
capacity for research and a power to extend the boundarieg ofe 
| knowledge, That the University has only one solitary Professor 
is due, I believe, in great pays to*the narrgwminded and 
unwise jealousygof University Coliege, and to tffe fear lest some 
endowments shéuld chance to be diverted to the University. 

Prof, Lankester abandon® altogether the scheme set forth in 

\ the Draft Charter of the ‘Albert University of London.” his 
Charter proposed the establishment efea University whose range 
of acijvity should extend over collegewor other institutions in an 
area with a diametergo§ thirty miles. Pgof, Lankester’s ideal 
University, which would still pe federalis to consist only of 
University @nd King’s Colleges. These institutions have not as 

| yet’shown any disposition to amalgamate the one with the 
other, and such a disposition is not likely twarise. They are, 
in fact, founded on distinct principlés. ‘The motto of the one, 
if Jerecollect sightly, is Gunctgacint and of the other Sancte et 
sdpienter. Some wtme ago b heard of a Society of University 
0e z 
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College students bejng compelled to meet elsewhere itistead of | teachers of the University into its curriculum for degrees, This 
in the @ollege on accfunt of there being something of a réligious | would make it possible to open up a University career to 


eharacter connec&d with their meetings, while there are facts of 


evening students. While day students would complete their 


a different character in the history of King’s College which may e| course of study in three or four years, evening students would 


be easily remembered. That a federal University consisting of 
institutions so difgimilar would work harmoniously I very much 
doubt. Probaply the graduates of the existing UgiverSity would 
care but little, except on general public grounds, about Uni- 
versity and King’s Colleges having power to grant degrees, if as 
a University they would agsume a name not likely &o be mis- 
taken for tMat of the University of London. As yet the Victoria 
Universfty is not a conspicuous success, and the London Uni- 
versity examinati@ns are still held at Owens College. 

With the views set forth by Mr. Thiselton Dyer I should be 
disposed in great measure to agree, thoifth there are some 
gonis on which I should have liked to make some remarks ; 

ut I feat, if I did so, I should trespass too far on your space. 


London? May 29. THOMAS TYLER. 


THOSE who have taken part in the 4nteresting discussion on 
the University of London, in your columns, have all viewed 
the subject from the academic standpoint. Would it not be 
well to consider it also from another point of view, viz. that 8f 
the educational needs of London? Prof. Ramsay contends 
“t that a University is primarily a place for the extension of the 
bounds of knowledge.” It is surely more accurate to say that a 
University, under the conditions that now exist, has two main 
functions—the one the extension of the bounds of knowledge 
by research, and the other the wide diffusion of that knowledge. 
The purpose of such diffusion should be to afford, as far as 
possible, to every individual the opportunity of obtaining such a 
training as would qualify him or her to take part in the develop- 
ment of some branch of Rnowledge, or at ang rate to follow 
with appreciation and interest the advance made by others, 

It needs ® argument to show that it would be for the advant- 
age of refeatch, and for the well-being of the community, that 
real Unive®sity training should be as widespread as possible. 
Ability and bent dor some special study may frequently not be 
developed until somewhat late in life, after a business career 
has been begun. There is scarcely a branch of science that does 
not owe much to investigators whose researches were carried on 
during hours spared from some bread-winning occupation. The 
late Prof. John Morris was in early life a chemist in the 
Borough ; Dr. gJames Croll was for years the janitor of the 
Andersonian University, Glasgow ; even in the very number of 
NATURE containing Mr. Dyer’s letter, the.mse of M, Rouault, 
one of the pioneers in the geologyeof Brittany, is mentioned, 
who did his early work while carrying on the business of hair- 
dresser. A University training would have been of inestimable 
value to such students as these (and there are hundreds of such, 
with capacity for good work, scattered over London and the 
country), byt no provision is made for them in our existing 
system. é 

Surely the important question therefore is, What kitd of 
University would discharge most effectively for London the duty 
of providing for the needs of every class of students ? The Uni- 
versity should clearly recognize ail organized teaching of Uni- 
versity rank, whether given within the walls of a specified 
College or not. Or of the most urgent needs of London is a 
co-ordinating head for all its multifarious higher educational 
agencies. ©The only University that will really adequately meet 
the needs and stir the enthusiasm of Londoners will be @ Uni- 
versity in vital relation with and directing and controlling all 
the higher teaching of the metropolis. This would, no doubt, 
bg a pew type of University, but the changed conditions of 
these times necessitate large modifications in the constitution of 
our institutions, This is ®sufficiently illustrated by the fact that 
the University oP@ondon itself as a new type of University, as 
also was the more recent Victoria University. 8 A 

The new teaching Unfversity for Isondon should have 4e its 
accre@ited professors and lecturers the staffs of University and 
King’s Colleges, the RoygleCollege of Science, the various 
medical schools, and any other institiftions of equal rank, and in 
addition a large staff of Jecturers atgwork jn Y aes partS of the 
metropolis at convenienf centres, It would be possible, by an 
extension of the principle admitted’into the draft scheme for the 
re-constitution of the University of London, wiz, that of requir- 
ing from every Unversity teacher a syllabus of his course of 
teaching, and further, by ma®ing such syllabus the @asis of the 


take nine or ten, and the curriculum could without serious 
difficulty be modified to meet the conditiogs. 


May 30. R. D. Ropexts. 
e 


I WOULD ask whether it is quite fair to assume that, because 
Convocation has rejected the Charter proposed®for the Uni- 
versity of London, it thereforg follows that that body is out of 
sympathy with the attempts that are being made to establish a 
“real University,” whatever teat may mean. Is it not possible 
that a large proportion of those adverse vot& were recorded 
because there were elements in the scheme which were felt to 
be impracticable or open to serious objection? At all events, 
I feel Mre shat there are many who would refrain from regarding 
the vote as being an expression on the main jgsue. 

The vws so well put forward by Prof. Ray Lankester as to 
the undesirability of establishing what he terms federal Uni- 
versities fully enlist our sympathie®; but are we not saing very 
near the wind in the suggestion that University and King’s 
Colleges and ‘‘other institutions” should be incorporated on 
Universit"lines ? R 

I say, by all means avoid centralization and beware of the 

“ never-ending Committees and schedules of such clumsily- 
organìzed Universities.” But what of value is then left that 
University College does not .already possess? Would the 
appropriate definition and allotment of degrees of all shades and 
grades have contributed one iota to the work and influence of 
Graham, Sanderson, Sharpey, Foster, Williamson, and Prof. 
Lankester himself, or have added to the benefit they have con- 
ferred upon University College? One does not surely regard 
the granting of degregs as an insportant element in the German 
University : its distinguished professors are not Berlin men or 
Strassbarg men—they are pupils of Liebig, of Wöhler, of 
Bunsen, and the like; and its students are not regarded as 
graduates of Heidelberg or Giessen, but in like manner as pupils 
of so-and-so. And University College is, I take it, much more 
nearly in function a German University now than ever it is 
likely to be as a federal University. I verily believe that such 
is the t&ste_of the so-called properly ordered English mind for 
schemes, pfins, and organizations, that a ggveming body, even 
though largely composed of the most uncrystallizable elements, 
would®shortly be found carefully hedging itself round (and the 
students) with that beautiful machinery which Prof. Lankester 
90 heartily detests. Prof, Ramsay’s association of ‘‘ examina- 
tion on the brain” with the London University undergraduate I 
fear does the sai@ undergraduate an injustice, if it is meant to 
differentiate him from his fellows of the ‘‘real Universities.” 

The men who regard the College Galendar with its traditional 
questions as their vade mecum, and whose only other study is 
the idiosyncrasies of the examine are ubiquitous, and their 
name is legion. If I could think they were confined to the 
“ Burlington Gardens University,” I, for one, wdùld votes 
against the alteration of one fot or*tittle of the present organiza- 
tion, if only lest they might be disturbed from their resting- 
place there. G. H, BAILEY., 

May 30. e 


° 
Quaternions and the Ausdehnungslehre, 


ProF, GIBBS’ second long letter was evidently written before 
he coffld have read my reply to the first. This is unfortunate, 
as it tend#to confuse thog, third parties who may be*interested 
in the question now raised. Of course that question is naturally 
confined to the invention of methogs, for it would be prepesterous 
to compare Grassmann with Hamilton as en analyst. 


s 
o 


° 
I have again read my article “Quaternions” in the Æneyc. 


Brit., and have consulted once more the authorities there 
referred to. 
alter, 
extend, had the Ęflitor permitted. An article on Quaternions, 
tigorously limited to four pages, could obviously be no place for | 
a discussion of Grassmann’s scientific work, except in its bearjpgs 
ufon Hamilton’s calqulus. Moreover, had a similar Atiqe on 


I have not found anything which I should wish tò © e 
These is much, of course, which I should have liked to « 


e 


the Ausdehnungslehre been asked of me, % should cereainly have , 


declined to undertake it. Since 1860, when I cpased to be # 


examination, to incorporte all the york done by the accredited | Profesor of Mathematics, I have paid no special attention to 
. 
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general systems of Sets, Matrices, or Algebras ; and without An aobual girdle roung the earth fs not, dependent on peri- 
much further knowledge I should not attempt to write in any | pheral*tension for balancing. its centrifigal force, singe it is 
detail about such subjects. I may, however, call atfention to | subject to an overpowering Cantripetal force Que to the earths 
the facts which fokow; for they appear to be decisive of |sgravitation. =.’ 
the question now raised. Cauchy (Comptes Rendus, 10/1/53) The statement made by Mr. Herschel on p. 5f4, vol. xliii., 
claimed guaternia as a special case of his ‘‘clefs algébriques.” | involved not a 20-fold stress But a 20-fold spted, which means 
Gras#mann, in turn, (Comptes Rendus, 17/4/84; and Crelle, 49) | a 400-folé stregs. OLIVER J. Lopes. 
declared Cauchy’s methods to be precisely those of thg Ausdehn- Seas Š 
ungslehre. But Hamilton Saisie Pre p. (64), foot-note) 
says of the clefs algébriques (and therefore, oz Grassmann’s F ; : 
own showing® of the methods of the Ausdehnungslehre) that The Use gE Startling Coipurs:and; Noyes: 
they are ‘‘zcluded in that theory of SETS in algebra ...... Tast January a friend showed me a smew (Mergus®albellus) 
announced by me in 1835.. 2... of which SETS I have | shot on fhe Dee, near Chester, the crop of which he had found 
always considered the QUATERNIONS ..... . to be merely | to be full of young flat-fish, He called attention to the dazzling 
a particular CAS” whiteness of the bix@’s breast, and suggested that it must frighten 
But all this has nothing to do with Quaternions, regarded as | the®fish, and so be a disadvantage ta it. little consideration 
a calculus ‘‘ uniguely adapted to Euclidian space.” Grassmann | showed that the effect would be precisely the reverse. © As long 
lived to have his fling at them, but (so far as  krpw) he J as the flat-fish remains at rest, its colouring assimilate¢ so closely 
ventured on no clair to priority. Hamilton, on the other | to the sand on which it lies, ang with which it partly covers 
hand, even after r@ading the first Ausdehnungslehre, @id claim | itself, that it would not þe easily seen by the smew. But if, 
priority andjwas never answered. He quoted, and commented | startled by the white object flashing down on it from above, it 
upon, thg very passage (of the Preface to that work) my allusion | moves, it is seen at once, and of course captured. Anybody 
to which is censured by Prof. Gibbs, [Zec?ures, Pref. p. (62), | vēho has ever collected small insects, such as beetles, will admit 
foot-note.] I still think, and it would seem that Hamilton also | the truth of this at once. 
thought, that it was solely because Grassmann had mot realised The same effect is probably produced by the hooting or 
the conception of th® quaternion, whether as Ba or as Ba~}, that | screaming of owls when hunting at night. A mogse, which 
he felt those difficulties (as to angles in space) which he says he | would be invisible even to the sharp eyes of an owl when 
had not had leisure to overcome. I have not seen the original # motionless, would be seen at once if startled into motion by the 
work, but I have consulted what professes to be a verbatina | sudden “shout” of the bird, whose noiseless flight had hrought 


reprint, produced under the ‘author’s supervision. [Die Ausdehr- 
ungslehre von 1844, oder die lincale Ausdehnungslehre, Se. 
Zweite, im Text unverinderte Auflage. Leipzig, 1878.] Prof. 
Gibbs’ citations from my article give a very incomplete and one- 
sided representation of the few remarks I felt it necessary and 
sufficient to make about Grasgnann. I need not quote them 
here, as anyone interested in the matter ĉan readily consult the 
article. . 

In regard to Matrices, I do not think I have ever claimed 
anything for Hamilton beyond the separable p, and the symbolic 
cubic (or biquadratic, as the case may be) with its lingar factors ; 
and these I still assert to be exclusively his. My own work in 
this direction has been confined to Hamilton’s ¢, with its square- 
root, its applications to stress and strain, &c. e 

As to the gengral history, of which (as I have sid above) I 
claim no exact or Extensive knowledge, Cayley and SylveSter 
will, no doubt, defend themselves if they see fit. It would be 
at once ridiculous and impertinent on my part were I to take up 
the cudgels in their behal® P. G. TAIT. 


The Spinning Ring. ° š 

I Gannoe sūppose that the mathematicians are all in error; 
but venture modestly to ag what are the assumed conditions 
under which a girdle round ghe earth at the equator would be 
subject to strain. If the surface of our globe at the equator 
were coniénuous and level land, about 30,000,000 of persons— 
more than 1000 to a mile—standing at equal distances and join- 
ing hands, would form a girdle without any strain, or the girdle 
might be formed of separate pieces of wire placed end to end in 
close contact, which, if afterwards soldered, would form a girdje, 
without strain, © e. 

Then, it is stafed, in NATURS, vol. xliii. p. 514, that a wire 
girdle supported on poles, if ‘relieved from gravitation,” but 
acted upon by a (greatly augmented) ‘“‘centrifugal force egual 
to the cable’s weight ”—tHat is, by an equal force acting in the 
opposite @irection—would be subjected to a 20 fo¢/ strain. 

° ‘RefcINALD COURTENAY, 
4 Serjeants’ Inn, Fleet Street, April 30. 





BisHorp COURTENAY’S questions may perhaps be clearly 
Te centrifugal force of a free spinning 
hoop has to be balanced by its peripheral tensiong but this, 
having a large tangential and a small radial component, acts at 


a disadvantage, and may have to be very big to balance even ae 


‘moderate centrifugal force. The larger the hoop the more 


e maed imthe magnitude of the tangential, component as com® 


pare@with éhe radial gr effective componént ; so that a hoop 
“Seco miles in didineter could not rotate even once a day without 
tearing itself asunder, .. 
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it unperceived intg close proximity. 

Perhaps these suggestions may serve to explain other apparent 
difficulties in the way of natural selection. 

The brown owl hoots throughout, the winter here, so that it 
cannot be a sexual call. ALFRED O. WALKER, 

Nantyglyn, Colwyn Bay, May 25, a 

. 
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The Formation of Language. 


I PERCEIVE that my note on the evolution of speech in the 
case of one of my children has excited some interest and called 
out communications both to myself and to you ; but I must tres- 
pass again on your kindness to explain that what I considered 
noteworthy in that case was not the invention @f words, which 
is not of rare occurrence, but the, to me, far more important 
phenomengn of th@ evolution of the habit of speech through 
the three stages, so distinetly marked in this case~of simula- 
tion, the faculty we share with the monkey, and which does not 
imply the possession of the idea ; of invention of symbols, which 
indicates the birth of the power of conception, and perhaps 
the formation of what Max Miiller calls ‘‘concepts,” and the 
perception by the young mind of a community of ipterest and 
intelligence ; and,: finally, the faculty of learning from others 
ideasealready formed, or what must be considered the germ of 
science: and it was the cleay demarcation of the three states 
which interested me more than the mere invention of words. 
And this interest is the greater as the case appears to illustrate 
a law that the development of the individual follows the lines of 
the universal, so that the child but repeaf$, in a very much 
abbreviated sequence, what humanity had gone through as a 
whole. My purpose in bringing the case before your r@aders was 
rather # invite the repetitions of my observations with a view 
to the establishing of the law, than to publish an isolated 
phenomenon. e W.J. STILLMAN. 

Rome, May 8. ee 





e 
Cordylophofa lacustris, e® 


IT will be interesting to zoologists toeẹknow that Prof. Weldon 
recently found very large quantities of Cordylophora lacustrgs on 
submerged roots and stems in the Rivers Ant, about Ludham 
Bridge, and Thurne, at Heigham Bfi@ges, Norfolk. From my 
own ekngwiedge, I can say that it %s very generally met with 
throughout, the wholesystem ef rivers arl broads in connection 
with the Bire. At the placas spoken 6f, a fresh-water tide of 
from 6 to 1% inches is felt. I think I am safe in saying that a 
salt tide has but once been known so high yp these rivers. 

j i ° oHN Brncoop. 


. 
ë Richmogd Terrace, Gateghegd-on- Tyne. 
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ON SOME POINTS IN THE EARLY HISTORY The cosmic rising meant that the star rose, an@ the 
: e OF ASTROWOMY? . cosmic setting meant that the star set, at the same moment. 
s ` s ° as the syn—that is, that along the eastern horizon we 
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JF ROM what, has been stated it is not too much to 

assume that the Egyptians observed the sun on the 
horizon. Thfs being so, the chances are that at*first they 
would obsefve the stars on the horizon too, both stars 
rising and stars setting; and that is rendered more 
probable $y the very dàreful way in which early astro- 
nomers*defined the various conditions under which a star 
can rise or set, always, be it well remembered, in*elation 
to the sun. They spoke of a star as rising or setting 
achronically, heliacally, or cosmically. ® 


e 
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e 
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e Morning. ... 
l 
Star at eastern horizon. Rising. she 
Evening. {re orhq@iacal. 1... 
° 
Evening. 
Star at western horizon. ... Setting. ..4 ° 
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g” Morning. ... 
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It is Ideler’s opinion that, in Ptolemy’s time, in the 
case of stars of the first magnitude, for heliacal risings 
and settings, if the star and sun were on the same 
horizon a depression of 11° was taken; if on opposite 
horizoħs a d€pression of 7°. For stars of the second 
magnitude, these values were 14° ahd §3.° But if temples 
were employed as I have suggested, even c@smfc and 
achronic risings and settings could be observed in the 
case of the brightest stars. 

' Before we begin to-consider the question of stars at all, 
we must be able to describe them, to speak of them in 
away that shall define exactly what star is meant. We 
can in these days define a star according to its constel- 
lation or its equatorial or ecliptic co-ordinates, bit all 
these means of reference wete unknown to thg earliest 
observers ; still we may assume that the Egyptians 
could define some of the stars in some fashion, and it is 
evident that we®here approach a matter of the very 
highest importance for our subject. 

So far%as we have been dealing with the sun and the 
observatigns of the sun at rising and setting, we have 
taken for granted that the amplitude of the sun at the 
solstices does not chagge ; the amplitude of 26° at Thebes, 
for the solstices, is practically invariable for a thousand 
years ; but one of the gesults of astronomical work is that 
the s¢ars are on to behave quite differently. In con- 
sequence of what is called precession thegstars change 
their place with regaed to the pole of the heaveng, and 
furtiger, in consequence of this movement, the position of 
the sun among the stags, at the solstices and equinoxes 
changes also. £ © 

In the last lecturg we consigered what were calle the 
eclipticand the equatorial co-ordinates. The ecliptic was 
the plane in which the earth°moves round the sun, and 
90° from that plane we had the pole of the heavens ; 
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should see the star rising at the moment of sunrise, 
or along the western horizon a star setting at the 
moment of the,sun setting. The achronical -rising is- 
different from the cosmic in this resbect—that w@have 
the starerising when the sun ® setting ‘and setting 
when the sun is rising. Finally we have the heliaca! 
rising and settiflg; that is taken to be {hat the star’ 
appeared in the morning a little in advance of the sun- 
rise, or set at twilight a léttle later than the sun. The 
following table from Biot? should make matters quite 
clear :— e l 


i 


Sun rising. 


Sun not yeé risen, but depressed 
e ‘below horizen sufficiently to 
enable the star to be seen, 
e 
LJ 
Sun setting. e 
Sun just set, and depressed 
below horizen sufficiently to 
enable the star to be seen, 


Sun set, and depressed below 
horizon sufficiently to enable 
the star to be seen. 

TEE Sun rising. 

Sun not yet risen, but depressed 
below horizon sufficiently to 
enable the star to be seen. 


celestial datitude we found reckoned from the plane of the 
ecliptic north and south up to the pole of the heavens, 
and celestial longitude we reckoned along the plane of 
the ecliptèc from the first point of Aries, We had also 
déclination reckoned from the equator*of*the earth pro- 
longed to the stars, and right ascension reckofed along 
the equator from the first point of Aries. The pole of 
the heavens then we must regar@ as fixed, but the pole 
of the earth is not fixed, but slowly moves round it. 7z 
consequence oPthat movement there ts a change of declina- 
tion in a®tar’s place. 


Going back to the tables, wę find that thé ampKtude . 


‘of a body rising or setting at Thebes or anywhere else 
depends upon its declination#so that if from any cause 
the declination of a star changes, its amplityde must 
change at any particular place © 

That is the first point where we meet with difficulty, 
because if the amplitude changes it is the same as saying 
that the place of star rising or star getting changes ; that 
is, a $tar which rose in the east in a certain amplitude 
this year will change its anfplitude at some future time. 

The real cause of the precession of the stars lies in 
the fact that the earth is not a sphere, its equatorial 


diarfeter being longer than its polar diameter, so that , 


there is®a mass of matger roynd the equator iif excess of 
what we should get if the earth were spherical. Suppose- 
that matter to be represehted by a ring. Theering is. 
differently presented to the sun, orfe part being nearer 
than the other, the nearer part being attracted more 
forcibly. 
attraction, and draw a line to the least, we can show 
that the caseystands in this way: that the sun’s pulf 


e may be analyzed into two forces, one of them between 


the sun and the point in a direction parallel to the 


Sun setting. ë 


If we take the point where there is the greatest, A 


Ld 
fine joining the centre of the sun and the cenwe ofthe. = 


$» 


* Biot, “ Traité élémentaire d'Astronomie p#ysiquee’ ard @dition, vol. iv. 
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sing, and another force at right angles to it. 


The question 
is, what will that force at right angles do? 


Here we have a model showing the rotation of the 
earth on its axis, and the concurrent revolutfon of the 
To represent the 


sun round the earth once a year. 
downward pull it is perfectly fair if Ladd a weight. Then 
the garth’s axis, ingtead of retaining it$ direction to the 
same point as it -di before, is now describigg a circle 
round the pole of the heavens. It is now a recognized 
principle that there is, so to spedk, a ;wabble of the earth’s 
axis round he pole of the heavens in consequence of the 
attraction of the sun on the ngarer point of this equatorial 
ring being greater than on the part of the equatorial ring 
removed from it. That precession movement is not quite 
so simple as i®is shown by this model, because what the 
sun does in this way is done to a very much larger extent 


by the moon, the moon being so very much neareg to us. 4 


"In corisequence, éhen, of this luni-solar précession we 
have a variation of the points of intersection of tae planes 
of the earth’s equator and of the ecliptic ; in consequence 
of that wê have a difference in the constellations in which 
the suis at the time of the solstices and at the equinoxes ; 
and, still more important, we have another difference, viz. 
that the declinations, and therefore the amplfudes, and 
therefore the places of setting and rising of the stars, 
charge from century to century. 

Having thus become acquainted with the physical cause 
of that movement of the earth’s axis which gives rise 
to what is called the precession. of the equinoxes, we 
have next to inquire into some of the results of the 
movement. The change of direction of the axis in space 
has a cycle of something between 25,000 and 26,000 years. 
As it is a question of the qhange of the position of the 
celestial equator, or rather of the fole of the celestial 
equator, amongst the stars in relation to the polé of the 
heavens, of course the declinations of stars will be changed 
to a very considerable extent ; indeed, we easily see that 
the declination of a star can vary by twice the amount of 
the obliquity, or 47°, so that a star at one time may have 
zero declination—that is, it may lie on the equator-g-and at 
another it may havea declination of 47° N. or Sə Or, again, 
a star may be*the pole star at one particular time, and at 
another%it will be distant from the pole no less than 47°. 
Although we get this enormous change in one equatorial 


co-ordinate, there wowld from this cause alone be practis 


cally no change with regard to the corresponding ecliptic 
co-ordinate—that is to say, the position of the star with 
reference to,the earth’s movement round the gun. This 
moyement takes place qnite independently of the direction 
of the axis, so that while we get this tremendous swirl in 
declination, the latitude$ of the stars or their distance 
from the ecliptic north or south will scarcely change at all. 
e Among the most important results of these movements 
dependent upon precession we have the various changes 
in the pole star from period to period, due to the various 
positions occupied by the pole of the earth’s equator. We 
thys see how in thif period of 25,000 years or there&bouts 
the pole stars“will change, gor a pole star is merely the 
star near the pole of the equator for the time being. At 
present, as we all know, the pole star is in the constella- 
tion Ursa Minor. During the last 25,000 years th pole 
stars hate been those lying neqrest to a circfe struck 
from the pole of the heavens with a radius of 23$°, 
whicheis equal to.the obgiquity of the ecliptic; so that 
e about 10,000 or 12,e00 years ago the pole star was no 
longer the little star in Ursa Minor that we all know, but 
e big star Vega in ghe constellation Lyra. Of course 


* * 5,000 years ago the pole star wag practically the same as 


*it is at present. 

Associated with this change of the pde star there ig 
another matter of the highest importance to be considered, 
be@aus@as the axis is being drawn roynd in this way, tite 
boit of iatersectiow of the two fundamental planes, the 


ee 
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revolution, will be liable to change, and the period will be 
‘the‘samé, about 25,080 yéars, Wher these twa planes 
cut each other wè have the €quinoxes, b@cause the inter- 
section of the planes defines for us the vernal and fhe 
autumnal equinoxes ; when the sun is hi heSt and lowest 
between these poigts we håve the solsticés. In a period 
of 25,000 years the star which is nearest te the equinox 
will return to it, and that which is nearest the solstice will 
return to it. During the period there will be a constant 
change of stars marking the equénoxes and the solstices. 

The chief points in the sun’s yearly path then wibi change 
amongethe stars in consequence of this precession. It is 
perfectly clear that if we have a means of calculating 
back the old pos@tions of stars, and if we have any very 
old observations, we can help matters yery much, because 
the old observations—if they were accurately made— 
would tell us that such and such a star rose wfth the sun 
at the solstice or at the equindk at some special point of 
ancient time. If it be possible to calculate the time at 
which that star occupied that position with regard to 
the sun, we have ah astronomical means of determining 
the time, within a few years, at which that particular obser- 
vation was made. 

Very fortunately we have such a means of calculation, 
and it has been employed very extensively at different 
periods, chiefly by M. Biot in France, and quite recently 
by German astronomers, in calculating the positions of 
the stars from the present time to a period of 2000 years 
B.C. We can thus determine with a very high degree of 
accuracy, the latitude, longitude, right ascension, declina- 
tion, and the rglation of the starseto an equinox, a solstice, 
or a pole, as far back as 2000 years B.C. Since we have 
the planes of the equator and ecliptic cuttingf®egch other 
at different points in consequence of the catise which I 
have pointed out—the attraction of the sun afd moon— 
we have a fixed equator and a variable equator de- 
pending upon that. In consequettce of the attraction of 
the planets upon the earth, the plane of the ecliptic itself 
is not fixed, so that we have not only a variable equator 
but also a variable ecliptic. What has been done in 
these calculations is to determine the relations and the 
results of these variations. 

A simpler, thoygh fot so accurate a method, consists 
in th@us@ of the precesgional globe, one of which I have 
here. In this we have two fixed points at the part of 
the globe representing the poles of the heavens, on 
which the globe may be rotated; when this is done 
the stars move absolutely without any reference to the 
earth or to the plane of the equator, but purely@vith refer- 
ence to the ecliptic. We have, then, this globe quite in- 
depéndent of the earth’s axis. How œn we make it 
dependegt upon the eartl?s axis? We have two brass 
circles at a distance of 234° from each pole of the heavens 
(north and south), these represent tħe circle described by 
the pole of the earth in the period of 6,000 years. In 
these circles are 24 holes in which I can fix two additional 
clamping screws, and rotate the globe with fespect to 
them eby throwing out of gear the two points which pro- 
duced the ecliptic revolution. If I use that part of the 
brass circle which is occupied by ur present pole star, 
we get the apparent rotation of the heavens witk tle 
earth’s axis pointing to the preseng pole star. : 

If we wish to investigate the positioge of things, say 
8000 years ggo, we bring the globe back again to its 
beagings, and then adist the scfews into the holes in 
the brass circles which are proper for that period. 
When we hate the globe arranggd to 6000 years B.C. (i.e. 
8000 years ago), in orfler to dgtermine the equator at 
thaf time all we have to dọ is to paipt a line on the globe 
in some avater-colour, by folaing a eamel's hair pencil at 
the east er west point. That line represents the equator 
8000 years ago. *Having that line, of course the inter- 
section of the equator with the ecliptie will give us the 


equinoxes,’so that we may affix a wafer to représent the 
o ° . e 
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vernal equinox, Or if’ we take that part of the®ecliptic 
whicheis nearest tô the north, pole and therefore the 
declination of ®hich is greatest, viz. 234° N, we have 


Let us see, then, if the builders of them had any idea 
in their minds connected with astronomy. If they had, 
we may @onclude that there was some purpose of utility 


‘there the pgsition of thé sun at the summer solstice, and*|.to be served, as the solar temples were used undoubtedly, 


234° S. will-givg us the positien of the sun at the winter 
solstice. So by*means of such a globe as this if is quite 
possible to determine the position of the eqhator among 
the stars, @id note those four important points in the 
solar year, the two equinoxss and the two solgtices. I 
have takem a period o®8090 yedrs, but I might just as 
easily have taken a greater or a smaller number. By means 
of this arrangement, therefore, we can determine within 
a very small degree of error without any laborious calcula- 
tions, the distance of any body north”or south of fhe 
equator, z.e. its deglination. 

The positions thus found, say, for intervals of 1000 
years, mafy be plotted ong curve, so that we can, with a 
considerable amount of accuracy, obtain the star’s place 
for any year. Thus the globe m&y be made to tell us 
that in the year 1000 A.D, the declination of Fomalhaut 
was 35° S., in 1000 B.C. it was 42°, in 2000 it was aboug 
44°, In 4000 it was a little over 42° again, but in 6000 B.C. 
it had got up to about 33°, and in 8000 B.C. to about 22° 

The cuge of Capella falls from 41° N. at o A.D., to 10° 
at 6000 B.C., so we have in these 6000 years in the case of 
this star run through a large part of that variation to 
which I drew your attention. 

Here is the curve of Sirius. This star, in o A.D., had 
a declination of 24° S.; but 5000 years B.C. it had a 
declination of something like 313°. In Sirius we have 
the curve plotted from the computationssof Mr. Hind, 
who has kindly placed them at my disposal. From 
other computations supplied by him, I have*ascertained 
that the globe is a very good guide indeed within some- 
thing like $ of declination, always assuming that the star 
has no great prôper mọtion. Considering the difficulty 
of the determination of amplitudes in the case of build- 
ings, it is clear that the globe may be utilized with 
advantage, at all events in the first instance. 


Now that Weare familiar with the effect of the preces- 
sion of the equinoxes in changing the amplitudes of the 
rising and setting places of stars, we c@n retura tẹ the 
consideration of the temples. So far, we have considered 
those built in relation to the sun, in the case of which 
body there is, of course, no precessional movement, so 
that a temple once oriented to the sun would remain so 
for along time. After some thousands of years, however, 
the change®in the obliquity of the ecliptic would produce 
a small change in the amplitude of a solstice. ° 

Suppose we tale, as before, that region of the earth’s 
surface in the Nile valley with a latitude of abou@ 26° N. 
The temples there built to observe the sun will have 
an east and west aspect true if they have anything to 
do with the sun at the equinoxes, and will have an 
amplitude gf about 26° N. or S. if they have anything to 
do with the sun at the solstices. A 

The archeologists who have endeavoured to investigate 
the orientations of these buildings have found that they 
practically face in all ęirections; the statement is that 
théir arrangement is principally characterized by the 
want of it; they have been put down higgledy-piggledy ; 
there has been #eymmetroph8bia, mitigated by a general 
desire that the temple should face the Nile. * This vjew 
may be the true one, if*stars weree not observed as well 
as the@sun ; for at Thebes, if any temple-have an ampli- 
tude more than 26° N. o» 6. of Ẹ. or W., it cannot by 
any possibility have beer used, as we have seep the 
temples at Karnak might haveebeeneused, for observa- 
tions of the sun; for Since the maximum declination of 
the sun is almost 244° (it is at present ogly 233°), repre- 
sented by an amplitude of 27°, no temple oriented in.a 
direction more northerly orenore southerly coulè get the 
light of the sun along'i axis. a P ° 
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the solar year. 
‘solar temples, the first question ig Do they resemble in 


among other things, for determining the exact length of 
When we come to @xamine these@fion- 


construction the solar ones? Are the horizontal telescope 
conditions retained? The evidence on this point is over- 
whelming. Take the temple of Denderalf. It points 
very far away from'the sung the sun’s light could never 
have enfiladed it. In many others pointing well to the 
north or south, the axis ext&nds from the,exterior pylon 
to the Sanctuary or Naos which is found always at the 
closed end of the temple. We have the same number of 
pylons, gradually getting narrower and narrower as we 
get to the’ Naos, and in some there is a gradual rise 
from the first exterior pylon to the part ¢hich represents 
the section of the Naos, so that a beam of horizontal 
light coming through the central door might anter it 
over the heads of the people flocking into the temple, 
and pass uninterruptedly into the Sanctuary. 

In thes®, as at Karnak, you see we havg this collimating 
axis. We have the other end of the temple blocked ; 
we have these various diaphragms or pylons, so that, 


practically, there is absolutely no question of principle of e 


onstruction involved in this temple that was not involved 
in the great solar temple at Karnak itself. 

We made out that in the case of the temples devoted 
to sun-worship, and to the determination of the length of 
the year, there was very good reason why all these at- 
tempts should be made to cut @ff the light, by all these dia- 
phragms and stone ceilings, because, among other things, 
one wasted to find the precise point occupied by the 
sunbeam on the two or three days near the winter and 
summer solstices in order to determine the exact moment 
of the solstice. 

But if a temple is not intended to observe the sun, 
why thgse diaphragms? Why keep the astronomer, or 
the priest,sso much in the dark? There is a very 
good reason indeed; ‘because the true? the orientation 
of the stemple to the star, and the greater the darkness 
he was kept in, the sooner would he catch the rising 
star. In the first place, the diaph®agms would indicate 
the true Jine that he had to watch; he would not have to 
search for the star which he expected; and obviously the 
more he was kept in the dark the sooner could he sec the 
star. e ig 
The next point that I have to make is that in the case 
of some of these temples which®are not directed to the 
sun we get exactly the same amplitudes in djfferent 


localities. To show this clearlyit will be convenient to ° 


bring together the chief temples near Karnak and those 
having the same amplitudes elsewhere. 

We can do this by laying down along acircle the different 
amplitwdes to which these various temples point. Te * 
begin with, I will draw your @ttention to those temples 
which we have already discussed with an amplitude of 27° 
or 26°, at Abydos, Thebes, and Kagnak. Next we have 
non-so#ar amplitudes at Karnak and Thebes, associated 
with temples having the, same amplitude at Denderah, 
Abydos, and other places. We have the majority of 
the non-solar temples reméved just-as far as ®they 


. 


can be in amplitude from the soMr ones, for the e 


reason that they are as nearly as possible at right angles 


to them. We have temples with the same amplitudesa, , 


high north and high south, in different places---temples, 
therefore, which could nòt have been built with reference 
ta the sun; justas we have at different places temples 
with the same amplitudes which could have been used 
foresolar purposes. - 


s 


In connection with the possible astwonomjcal euses “of * » 


these temples, I find that when one of these temples has zi ~ 


been heilt, the horizon has always been very. carefully left 
. '- 
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open ; there has always been a possibility of vision along 
the collimating axis prolonged. Lines of sphinxes have 
been broken to ensure this; at Medinet Abdu, on the 
opposite side of the river to Karnak, we have outside 
this great temple a model of a Syrian fort. 1f we pro- 
lonthe line of ¢he temple from tlfe middle of the 
Naos through the systems of pylons, we figd that in 
the model of the fort an opening was left, so that the 
vision from the Sanctuary of the temple was left abso- 
lutely free t$ command the horizon. 

It may be said that-thatecannot be true of Karnak, 
because we see on the general plan that one of the 
temples, with gn azimuth of 71° N., had its collimating 
axis blocked by numerous buildings. That is true; but 
when one comes to examine into the date of these 
buildings, it is found that they are all very late; yhereas® 
there is evidence that the temple was one of the first, if 
not the very fir&, of the temples built at Thebese 

Mariette spent a long time in examining the temple 
of Kargak. His idea isthat the part gf the temple near 
the Sanctuary represents the first part of the building ; 
and at that time the great temple of Karnak—enormous 
though it is nqw—was so small and entirely* out of the 
way of the line of the axis of the temple of Maut that its 
existence might have been entirely neglected. There, 
was first a square court like the court of the Tabernacle, 
and very shortly after that a very laboured system 8f 
pylons was introduced to restrict the light. The next 
stage shows the Sanctuary thrown back away from the 
court; then, after that, more complication is introduced 
by the addition of pylons, until finally, after two or three 
extensions, the length ofethe temple was quadrupled. 
So that the proof is positive that at first the horizon of 
the temple of Maut was left perfectly clear. Whey it was 
subsequently blocked I shall suggest afterwards. 

The next point to be noticed is that there is in very 
many cases a rectangular arrangement, so tha¢ if the sun 
were observed in one temple and a star in the other, there 
would be a difference of 90° between the positiqn of the 
sun and the position of the star at that moment. This 
would, of course, apply also to two stars. Sometimes 
this rectangular arrangement is in the same tempte, as at 
Karnak, sometimes in an adjacent one, as at Denderah. 

If we look at Derflerah we find that we have there a 
large temple inclosed in a square femenos wall, the sides 
of which are parallel to the sides of the temple; and also 
a little tgmple at right angles to the principal®one. 

€t is hardly fair to sgy that a rectangular arrangement, 
repeated in different localities, is accidental; it is one 
which is ysed to some eXtent in our modern observatories. 

The,perpetual recurrence of these rectangular temples 
shows, I think, that in aJ thepairs of temples which are 
thus represented, there was some definite view in the 
minds of those who built them. 

Another point ig that, when we get some temples peint- 
number of degrees south of east} we get 
other temples pointing the®’same number of degrees south 
of west, so that some temples may have been used to 
observe risings and others settings of stars in the same 
declination. It is then natural of course to c&nclude 
that these temples were,arranged to observe the rising 
and setting of the same stars. 


° . e. J. NORMAN LOCKYER. 


° (To be continued.) 
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BOTANICAL ENTERPRISE IN THE WEST 
INDIES. * 


S have several times had occgsion to mention*the 
mission ofeMr. D. Morris, the Assistant Director 
of the Royal Gardens, Kew, to the West Ingies, in 
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botaņiĉal stations iw the British golonies of that re- 
gion; and the Kew Pelletin for May and Jħne; as 
we have already noted, °contains his report thereen. 
It is a lengthy and interesting document,efrom Which 
we propose to extract Jome particulars that may be 
welcome to,our readers, and serve to put on record 
the reviving enterprise in the development of the natural 
resources of that part of the Empire. The primary ob- 
ject of Mer. Morris's visit was to gettle the practical details. 
of a scheme for establishing and administering a number 
of smaller botanical gardens in connection with the 

larger gardens of Trinidad and Jamdica. The main 
purpose of thesęgardens is to raise plants of economic 

value, suitable for cultivation in the various islands, “ and 
to do all that is possible to encourage ® diversified system 

of cultural industries, arfd thus relieve the planters from 

the results inevitable from tlre fluctuations of prices in 

the one or two staples to which they have hitherto con- 
fined their attention ”; but they will also be made, as far 

as possible, pleasant places of public resort. Mr. Morris 

enet with a hearty reception everywhere, and great interest 

was manifested in the work by the negro freeholders, in 

some of the islands, as well as the English colonists. 

The men in charge of these experimental #tations, as 

they may be, called, rather than botanical gardens, are 

mostly trained men from Kew; and Kew is the centre- 
from which plants and seeds of economic plants likely 

to succeed in the West Indies are distributed. Mr. 

Morris left Kew in November last, and returned home 

at the end of February. Adyantage was taken of his 

outward jourhey to send by the same ship, under his 

immediate supervision, a number of Wardiaw cases filled 

with Gambier plants, Gambier, it may be added, is the 

name of a substance used in tanning, dbteined from 

Uncaria Gambier, Roxb.; and the plants had been raised 
at Kew from seeds received fromethe Straits Settlements,. 
several attempts to introduce plants from the East having 

failed. How the plants were successfully carried to the 

West Indies we learn from the following passage in the 

report :— . 

“ Owing to the cold weather, the cases contaixing the 
plants on board the Azratfo were placed below in the 
maix saloon. There was very little direct light in the 
daytime, but the question of warmth was for the moment 
of more importance than that of light. It was also hoped 
that they could be placed on deck in a day or two at the 
most. The weather during the whole of the first week, 
however, continued very cold, and it was irgpossible to 
expose the plants on deck. „Under these circumstances 
it “as fortunate that the electric lightgwith which every 
part of the ship was supplied, was available to try an 
experiffient of some interest. Although the plants re- 
ceived very little light during theeday, they had a good 
supply of the electric light during the wight, and the plants 
in the cases more fully exposed to the electric light were 
afterwards found to be in a much better cowdition than 
the gthers. It is well known that plants will thrive under 
the influence of artificial light, but in this instance there 
was so little direct light available during the day, that the 
plants had to depend almost entirely on the light they 
received at night. The Gambier plants are particularly 
sensitive as regards a diminutitn of light. During the- 
prevalencg of fogs at Kew they have bfen known to drop- 
their leavés within a day or tyo, and to remain bare 
dfring the rest of the’ winter. This may have been, in 
some measure, also due to the injurious influence of the 
fog itself. e -e 

* The use of electric light fôr the safe transit of such 
valuable plants %s*are obliged to $e-despatched from this, 
country during the winttr months is evidently capable of 
being greatly extended. It may also be utilized in the 
case of tropical plants arriving the this country from 
abroad, “luring the prevalerfce of cold weather. Such 


connection with the extension and organiz@eon of |e plants «ould be -plaggd*below* directly the weather is- 
S be : e . 
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becoming too cold for them on deck, and then the more 
electric light they Rawe the better.” s 

eOut df the wiele consignment to the various islands 
omy ten plants succumbed ; but this was due to an over- 
sight in cdfrying the case ọn to Trinidad and La 
Guayra, and having to bring it back again to St. Vincent, 
thereby causing a delay in landing of ten days. ° 

Mr. Morrés visited successively Antigua, Dominica, 
Montserrat, St. Kitts, Anguilla, Tortola, Santa Lucia, 
‘St. Vincent, Grenada, eBarbadosy and Jamaica, being 
present gt the opening of the Exhibition at the last- 
named island. Everywhere the Governors and® other 
officials seem to have done their utmost, both personally 
and indirectly, to assist Mr. Morris in fuMilling the object 
of his mission, Established gardens were inspected, 
sifes for mew gardens selected,emeans discussed, and 
addresses delivered, from which it is confidently hoped 
that substantial advantages'to the cultural industries may 
accrue. ° 

Mr. Morris’s Report, which may be obtained for the 
‘sum of fourpence, is a valuable and interesting account of, 
the present condition and future prospects of planting in 
the various islands, and should be in the hands of all 
concerned., We conclude this notice with an extract 
from a description of the lime plantations in Montserrat, 
“where the immense golden heaps of ripe fruit were 
alone worth a journey to the West Indies.” 

“The West Indian lime (Citrus medica, var. acida) 
appears to be a thin-skinned local variety, little known 
outside the West India Islands. It yields juice of a 
singularly pure acid flavotr, and it deserveseto be much 
‘better known in this country in the fresh state for making 
* lemon’ beWtrages, as well as for general usedn cookery. 
“The enterpri& of the Montserrat Company extends to other 
things besides limes. Nevertheless, from limes alone it is 
possible to produte a variety of articles more or less valu- 
able. The limes themsélves are exported as gathered, or 
they are preserved in salt water, and shipped in a pickled 
state for consumption in certain parts of the United 
States. Lime-juice, obtained by compression, is exported 
either raw or jn a concentrated state. This latter is 
obtained by evaporating the raw juicg in boilers until it is 
reduced to about one-twelfth of the origiwal bulk, whgn it 
is ready for export as a dark, wiscid substance like 
molasses. This is used for the preparation of commercial 
‘citric acid. From the rind of the fruit, by a process 
‘known as ‘ecuelling,’ which consists éf gently rubbing the 
fruit on rounded projections arranged inside a brass 
basin, a verg fine essence of limes is obtained. Again, 
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‘by distilling the raw lime-juiee a spirit is obtained knon ' 


as oil of limes.” ® 


e 
í NOTES. 
THE deputation which is to submit to Sir Michael Hicks 
Beach to-morrow a statement of the facts relating to the pro- 
posed Britishe Institute of Preventive Medicine, will be large, 
influential, and thoroughly representative of the various depart- 
ments of science. It is expected that the following gentlemen 
will speak: Sir Joseph Lister, the Duke of Westminster, Sir 
Herry Roscoe, Prof. Dewar, Mr. Haldane, M.P., Q.C., and 
Prof. Ray Lankester. A letger from Prof. Huxley will be read. 
THE list of thofeselected for Birthday Honours includes Dr. 
Archibald Geikie, on whom, the honour of knighthodd has bgen 
conferred, and Mr. Robert Giffen, who fas been made C.B. ° 
“In the course of an investigation, part of which*has already 
been communicated to the Rqyal Sociefy, Prof. Roberts-Austen 
has discovered the most byi‘liantly cqloured, alJoy as yet kflown, 
It has a rich purple colour, and bright ruby tints are 8btained 
when light is reflected from one surface of the alloy to Snother. 
It contains about 78 per cent. of gold, the yest of the alloy being 
aluminium. , The constants of the aluminium-goldeseries of 
alloys are now being examfhed, andl wll shortly be published. e 
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absenca® and at the second Congress, which has just been 
i . 
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On Tuesday last, at Oxford, Convocation sanctioned the 
expenditure of very considerable sums of money in order to pro- 
vide incredSed accommodation. for the medical and science 
schools. The Lecturer in Human Anatomy, Mr. Arthur 
Thomson, estimated that the immediate wants of his depart- 
ment necessitated the expenditure of £7000. With this“sum 
might be previded a laboratory, which would include dissecting- 
rooms, a museum, working rooms, and a lecture theatre. 
Hitherto the accommodation provided for the lect@rer has been 
of a temporary character, and has now proved itself utterly 
inadequate for the requirements of his class. The number of 
students now studying in Oxforll with the integtion of passing 
the M.B. examination is 67. As illustrating the growth of the 
class, and the interest taken in this school, it may be mentioned 
“hat in 1885 fhe lecturer’s class consisted of only three members. 
The Deputy Professor of Physiology (Dr.gRay Lankester) 
required tfe more modest sum of £2000 in order to supply the 
deficiencies in the department of Mgrphology. Wit® this sum 
two laboratories coufd be provided, one 40 x 20 feet, and the 
other 30 x 20 feet. Meanwhile the departments of Ethnology 
and Geology find themselves cramped fop space at the 
University Museum, and Convocation has granted the sum 
of £1300 to provide rooms for the use of the Curator 
and the servants of the Museum, and increased accom- 
modation for teaching, The Hope Professor of Zoology (Prol. 
Westwood) needed only the expenditure of £350 upon additions 
and improvements in his department at the University Muse im. 
The expenditure of these various sums, amounting in the aggre- 
gate to nearly £11,000, will place, the School of Medicine and 
the related sciences in a®satisfactory position, and the University 
of Oxford is to be congratulated on its appreciation of the im- 
portance of these departments, and the liberality with which it 
maintains them. 





Tux Gold Medal of the Linnean Society has this year been 
awarded to Dr. Edouard Bornet, of Paris, for distinguished 
researches ingbotany. His earliest publications related to the 
structure and life-history of Fungi and Licherf, But his pame is 
best known for the important researches in which, with his 
friend M. Thuret, he has been for some years engaged, on the 
life-histories of Algze, and for his valuable contributions on this 
subject in the ‘Etudes Phycologiques,” and the ‘‘ Notes 
Algologiques,” with their beautiful illustrations. 


° 
AT a meeting of the Ashmolean Sootety, Oxford, on June” 1, 
there was an interesting discussion onga paper, by Mr. Romanes, 


i on Weismann’s theories of heredity, in which Prof. Lafkester ant 


Mr. Poulton took prominent parts. bd 
e 
M. Dovttot, Demonstrator in Botany at the Museum of 
Natural History, Paris, has undertaken a scientific expedition 


to Madagascar. . 4 š 


MR. NORMAN LOCKYER, FERS, has undertaken to give a 
lecture at Bedford College (for Ladies), Baker Street, on Wed- 
nesday gext, at o'clock, ‘*On Natural*Philosophy for Artists." 


e 

WE regret to have to recal the @eath of Sir John Hawkshaw, 
F.R.S. He died on Tuesday lagt at his town residence, Bel- 
grave Mansions, in his 8tst year. The ggeatest of his many 
engineering feats was the construction of the Severa Tunnel. 
He was President of the Institution of Cjyil Engineers in 1862- 
63, and of the British Association at its Bristol meeting in 1875. 
He received the honour of Knighthood in 1873. 


‘SEVEN years have elapsed since the first International Ornitho- 
logigal Congress took place in Vienna, under the presidgney of — 
the late Crown Prince Rudolph. England was onsthat eccasi8n, . 


as a cyrespondent wrote at the time, ‘conspicuous by her © «my 
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at Budapest, Great Britain was but feebly represented. It is 
difficult to understand this unwillingness of Englishmen to visit 
an International Congress. Our countrymen are always sure of 
> a hospitable reception, the interchange of ideas with foreign 
colleagues is pleasant and profitable, the personal friendships 
whieh result are of pérmanent value, and in the case of Museum 
officials the relations established with the Museutns of the 
Continent invariably result in mutual benefit. The great ques- 
tion which ald zoologists can discuss is that of nomenclature. 
This year a preliminary skirmish took place at Frankfort, where 
the annual meeting of the German Ornithological Society was 
held on May 11 gnd 12, under the presidency of Prof. Wilhelm 
Blasius, of Brunswick. The Sénckenburg Museum at Frankfort 
had been closed for four years, and had been opened to the 
public only four days before the arrival of the visitore Prof. 
Noll, the well-known editor of the Zoologischer Garten, wel- 
» comed the German Ornithological Society in a few well-chosen 
words, and*then followed the discussion on zoological nomen- 
clature, Which occupied the best part of two"days of hard work. 
The proposals of the Committee appointed to examine into and 
report on the rules of zoological nomenclature wete fully dis- 
cussed, and were adopted, though, by.the courtesy of the 
members, Mr, Bowdler Sharpe, and Mr. Biittikofer, of the 
è Leyden Museum, were allowed to state their objections to some 
of the propositions. The members and guests of the’ Society were 
conducted round the Museum by Prof. Noll and Dr. Hartert, and 
great satisfaction was expressed at the excellent condition in 
which Prof. Riippell's types were found to be. The ornitho- 
logical collection has been carefully catalogued by Dr. Hartert, 
and his recently-published catalogue of the collection is an 
admirable piece of work, At the conclusion of the meeting, an 
adjournment took place to the Zoological Gardens, where the 
visitors were hospitably entertained by the Director, who per- 
sonally conducted them round the Gardens. From*Frankfort a 
detachment of members and guests proceeded to Vienna and 
thence to Budapest, to attend the meeting of the Ornithological 


Congress, ® «6 A 
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MESSRS. MACMILLAN have nearly ready for publicaflon “A 
History of Human Magriage,” by Dr. Edward Westermarck, 
Lecturer on Sociology at the University of Finland, Helsingfors 
In an introductory note the work is commendg# to the attention 
of students by Dr. A. R. Wallace, who expresses aghigh opinion 
of she lef&tning and insight displayed by the author. Dr. 
» Westermarck differs widely in many respects from the opinions 

e hitherto hejd by most antWfropologists as to the development of 

, ihe varius forms of marriage. 


In the House of Commofts or? Friday last, there was an in- 
teresting debate on the Ordnance Survey. Mr. Roby, who 
introduced the subjegt, had much to say as to the unsatisfagtory 
*rate at which the Survey is proceeding, and Sir Georg® Camp- 
bell effectively contrasted thé work done in England with that 
done in other countries. In India, he said, the surveys were 
incomparably ahead of those in the United Kingdom hbe was 

e — often sunprised at the perfection of the surveys evga of those 
portions of that vast country*only féached by sportsmen or ex- 
ploreg. ‘‘In his own cougtry he found nothing of the kind. 

ə There, in one of th@most cultivated and civilized places in the 
world, they had nothing but the old survey. It was a disgrace 

e ato the country that we should not have decent maps.” Mr. 


e Chaplin, under whose department the Ordnancg Survey has 


is been placed, said what he could in defence pf existing arrange- 
ments, but was not disposed to deny that there was much sofid 
*e gound for complaint. He promised that his influence should 
*beesed” tọ secyre reform in various directions. 
> * THE University College Biological Society has arragged for 
° an excursion tg Sheerness on Saturday, June 6, The Aevursion 
e e - 
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will leate Victoria at 1@ a.m., and the time at Sheerness will be 
spent either in dredging ‘er shore work. ghe party? will be 


accompanied by Prof, Weldon. id 


o- 

THE Eastern papers reporg that an expedjtion has, by order 
of the Straits Govefnment, commenced wérk on the frontier 
between Burmah and the Malay Peninsula. IÍ gperations will 
be chiefly confined to Pahang. It is placed under the charge of 
Mr. Rid@y, Director of Gardensgand Forests ig the Straits. 
Settlements, accompanied by Mr. William Davison, ¢urator of 
the Raffles Library, Singapore, and Lieutepant Kelsall, R.A. 
The funds available for the expedition are 2000 dollars voted 
from the Straits Tfeasury. The object is to ascend the highest 
mountain in Pahang, incidentally noting al that can be learned 
about the physical featu@s and the flora and fauna of the 
country. The expedition was o go by steamer to Pekan ;. 
thence up stream to Kuala Lipis; thence northerly up the 
Tembelinis and Sat rivers. Having ascended the latter river so 
far as it may be navigable for small canoes, the expedition will. 
Strike through forest and jungle, estimated to extend for sixty 
miles, till they emerge at Gunong Tahan, which is said to be 
about 8000 feet high. Ascending this mountain, gnd crossing 
what is called Cameron’s plateau, they will then ascend Gunong 
Siam, a mountain the height of which has been estimated to be 
as much as 14,000 feet. Having completed this ascent, they will 
return by the same route, the estimated period of absence from 
Singapore being between two and three months, The party 
were to take with them three Tgmil hunters and collectors. 
attached to Mr. Davison’s Museum staff, and three Malays of 


the Gardens gnd Forests Department. e 
. ° 


AT the meeting of the French Meteorologicab Society on. 
May 5, a discussion by M. Millot of fifty yaars’ observations at 
Nancy was presented. The tempetature and rainfall values. 
were divided into two periods, viz. 1841-79 and 1880-90. 
These averages showed that the mean temperature had con- 
siderably decreased since the winter of 1879-80, and that the 
amount of rainfall had increased ; the climate showed a tendency 
to become more continental. M. Teisserenc de Bort com- 
munigated the reSults of his inquiries respecting a destructive 
tornado which visited fhe town of Dreux on August 18 
last. At rob. 5m. p.m., Paris time, a sharp clap of thunder 
occurred, followed by @eavy rain and hail for about a minute, 
and five minntes later the tornado broke over the town with a 
noise resembling that of an express train, making a furrow in. 
the,ground, and in less than a minute tiles were flying about, 
trees uprooted, and several, houses destrofed. After a short 
course the effects of the tornado ceased, and it appeared to rise 
to the upper strata of air, but desgended again with equal 
violence near Epone about 60 kilometreg distant, the rate of 
translation being about 29 miles an hour. The action of the- 
electricity seemed to be of an unusual nature ; aléhough much 
damage was done by it, no metallic object was fysed, but only 
traces of fusion could be found in bad conducting bodies. 
Among other incidents an iron bedstgad was dismounted, with- 
out trace of fusion, The paper was illustrated by esevtral 
photographs, showing the damage done in various parts of the- 
path. ; s e 


PR- J. Hann has copmunicated ‘another important treatise 
to the Vienna Acgdemy, entitled ‘‘ Studies on the Condátions of 
Air-pressure‘and Temperature on the Summit of the Sonnblick, 
with remarks upon their importanee for the theory of cyclones 
and anticyclonese’ e Thee work is based upon four years” 
observations, and is divided into eigfft sections, viz. :—(1) An 
investigation ofethe general meteorological conditions under 
which the maxima and minima of air-pwessure occur on the 

Sonnblicl®, The anomalies of pressure,are more marked above 
“than below, and are increased by the accompanying temperature: 

e . ‘ 
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anomaly, which is rativély high in garometric maxima, nd 
elatfgely low in barometric minima. %2) The range of tempera- 
ure durifig the passage of a barometric wave. This is, at least 
uring the winter seaypn, the opposité to that at the lower level. 
3) Temperature wjth varying amount of cloud in wigter.e The 
iighest temperatgyre coincides with the least cloud, upon the 
summit, and conversely on the plain. The clear winter days 
om the Sonnbligk have relatively high temperature wit? great 
Iryness, and®these conditions are characteristic of the barometric 
naxima. (4) Month’y maxima and minima of temperafure. 
The former mostly occur during barometric maxima, and the 
atter when the high pressure lies in the west’or north, and 
vhile a barometric mitmum exists over Italy or the Adriatic. 
5) Temperatwe and afr-pressure on “the Sonnblick during 
yarometric minima over Centra? Europe, especially over the 
astern Alps. The mean temperature ag the height of 6650 
eet during the passage of barometric minima was below the 
aormal, amounting on an average to 2°°5 F. during the winter 
season, The use of deviations of pressure and temperature 
n answering many questions of atmospheric physics is here 
liscussed. (6)e Vertical distribution of temperature, and mean 
emperature in a column of air of 3 kilometres in height. The 
calculations have been made separately for each winter. (7) 
Wreliminary indications respecting the relations of the wind- 
lirections to barometric maxima and minima. A considerable 
divergence (45°-90°) is shown from the directions as observed 
selow, and the results confirm éhe conclusions drawp from cloud 
observations by J. A. Broun and others. (8) Refutation of 
some objectignS against the conclusiveness of temperature 
observations on mountain summits, and general remarks on 
syclones and anticyclones. The author points out that recent 
mountain temperature observations and other facts are opposed 
:o the explanation of barometric maxima and minima in extra- 
‘ropical regions by purely thermic considerations. 


THE relations of weather and disease have been recently 
investigated by HefrMagelssen, of Leipzig, who, having formerly 
called attention to the nature of certain ‘Qwaves” which recur 
n the variations of temperature (distinguishing waves ofgabqut 
12 days, 50 days, and 18 to 20 years*duration), now traces 
a connection of these with diseases and mortality. The year- 
waves especially show this connection; the mortality (in our 
Natitudes) varying with the winter temperature. The least 
mortality (relatieely) is at the middle part of the temperature 
periods, The injurious influence of heat is dominant in the 
more southern latitud@s (such as Vienna), while cold begins 
to act beneficially. In northern places, mild winters prove 
Wnjurious where several very mild winters come in succession 
{eg. Stockholm in 874-74 The most favourable conditions 
seem to be an alternation of moderately cold and moderately 
mild winters. eToo much importance, the author thinks, has 
been attached jo relative humidity. He further offers prgof 
that infectious disease is even more dependent on weather than 
disease of the respiratory orggns, or arising from chill. 


THE value of systematic observation of snow is now being 
recognized in meteorology; &nd in Russia observations were 
commenced in JanuarP last year at 428 stations in the Furopean 
portion of the Empire, 21@in the Asiatic, and 55 in the 
Caucasus. At first it was simply reported daily whether there 
was a continuous snow-covering:apout the station or*not. But 
last winter the inquiry has begn extended to the depth and 
general behaviour of the snaw. 
few years, some valuable climatological material will have? been 
accumulated at St. Petersburg. The report of [Terr Bdg on 
the snow in the early gmonths of 1890, in Eyropean Russia 
(Repert. fiir Afeteor.), contains a Map showing the southarn and 
western limit of the continuclis snowecogering for the figst and 
fifteenth of each of the months January to April. eIn the west 
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the snow extended steadily till the beginning of March, the 
limit being then close to the Baltic. In the south-east, there 
whs steady advance till February, and as far as*the coast of the 
Caspian, In the south, the advance was fluctuating, there 
being a maximum in tle middle of January, and the middle gf 
February, botp reaching to the Black Seg coast. The retire- 
ment of the snow-limit began in the south and south-east in the 
middle of February; ån the west about half a month later. 
The general direction was north-east. On April 1 # the limit 
passed through Onega on the “White Sea, Wetluga, and 
Katherinenburg. By the first of May, all European Russia was 
free from snow. Herr Berg describes the weather ascompanying 
the disappearance of the snow, and traces its causation. 


© pirecg observation of hail in the process of formation is 
recorded in the Naturw. Rundschau. In the afternoon of a 
squally day Wof. Tosetti, looking eastwards throfgh the window 
of a house (in Northern Italy) which, with two others, enclosed 
a court, saw the rain which streamed down from the roof te the 
tight, caught by a very cold wind from the north, and driven 
back and up insthick drops. Suddenly a south wind blew, and 
the drops, tossed about in all directions, were transformed into 
ice balls. When the south wind ceased, this transformation also 
ceased, but whenever the south wind recurred, the phenomenon 
was Teproduced, and this was observed three or four times in 
ten minutes. 

Engineering of the 29th ult. states that an extraordinary 
accident had occurred at the London-Paris Telephone Office 
in the Palais de Ia Bourse. One of the employés, a gentle- 
man named Weller, wish€d to confmunicate with the london 
office on a natter of service. He had already rung up the 
English officials, and, the bell having sounded in reply, took 
up the receivers and put them to his ears, when he suddenly 
sustained a shotk of electricity of such severity that it threw 
him staggering backwards against the door of the telephone 
cabinet, whéch, not having been properly fastened, flew open, 
with the resultYhat he was thrown heavily to the ground, It 
appears from inquiries that similar accidents, although, less 
serious, have occurred at this telephone office on several pre- 
vious occasions. The officials attribute tham to lightning striz- 
ing the wire, either at San Gatte, where the submarine cable 
ends, or at the termiaus of the land wire on the Palais de la 
Bourse. Such accidents, it is declared, might be easily prevented 
by the simple expedient of erecting lightging conductors at the 
point where the cable comes ashore, and at the terminus in 
Paris. . 

In the nineteenth annual report of the directors of the Zool@gical 
Society of Philadelphia, attentior®is cafled to the unprecedented 
destruction of many of the more valuable and important animals of 
the natjve American fauna, and to the need for the immediate 
adoption of every means which can be employed to save them 
from complete extinction. The difectors think that a good 
deal may be done in furtherance of this object, both in zoological 
gardens and private preserves. Of all theebisons now surviving 
outside the National Park, probably nine-tenths are comprised 
in a few herds owned by Pflvate thdividuals and zoologicai 
societies. Ky , 5 

A FINE tortoise, weighing 87 pounds, obtained by the U.S. 
Fish Commission steamer 4/éatross, during her recent visit to 
the Galapagos Islands, has recently bem deposited in the 
Zoological Park at Washington, D.C. The specimen was 
collected by Mr. C. H. Townsend on Duncan Island, and is of 
much interest, not only on account of the locality it represents, 


but as,showing that Dr. Baur was a little hasty in deciding that e» 


Testudo ephippium is only a synonym of 7, abingdoni., "The 

Duncan Igland tortoise agrees exactly with Dr. Giinfher’s figure 

of T. epsagpitim, and is entirely distinct from the Abingdon 

I8land species, whicheis also well-figured in De Giüntht's 
é e 
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paper. This figure shows a little emargination in the second 
marginal scute, which might seem aċcidental, but as it is exactly 
repeated in the specimen belonging to the U.S. National 
Museum, and as the emargination exists in the bony carapace, it 
Weprobably a corstant specific charactef. Dr. Günther gives 
Indefatigable Island @ the locality of 7: ephippiyn, and if this 
be correct the species occurs on at least two islands of the group, 
Besides thg Duncan Island Tortoise, exarfiples of 7. vicina and 
T. nigrita are now living in the Zoological Park, while the 
U.S. National Museum posSesses skeletons of 7. abingdoni 
(imperfect), 7. vicina, andeZ. nigrita. The locality of this 
last-named €pecies is still uncertain, but there is some 
reason to suppose that it may be from Chatham Island. 
Z. nigrita has the most arched carapace of any gpecies, ¢. 
ephippium and 7.9 aġingdoni the longest and anteriorly most 
compressed and elevated carapaces. Between the lie in the 
order named 7. microph yes and 7. vicina. There is a direct 
corrétion between the anterior height of the carapace and the 
length of the neck, the rule being the higher the carapace the® 
longer the neck, 7. nigrita and 7. abingdoni having respectively 
the shortest afd longest necks. Mr. Townsend writes that 
tortoises are now extremely rare on Duncan Island. 


THE June number of the Zoologist contains an interegting 
paper on the habits of the moose, by Mr. J. G. Lockhart. One 
of the points noted by the author is, that moose generally lie 
with the'tail to windward, trusting to their senses of hearing 
and smelling, which are remarkably acute, to warn them of 
approaching danger from that quarter; they can use their eyes 
to warn them from danger to leeward, where hearing, and 
especially smelling, would be of little use. While they are 
sleeping or chewing the cud, their ears are in perpetual motion, 
one backward, the other forward, alternately. They also have 
the remarkable insight to make a short turn afid sleep below 
the wind of their fresh track, so that anyone falling thereon and 
following it up is sure to be heard or smelt before he can get 
within shooting distance. 


Mk. L. Uprcorr GILL has published as a pamphlet « a paper 
read by the Rev. HI. A. Soames before the Bromley Naturalists’ 
Society on the scientfic measurement of children. Mr. Soames 
says he finds such measurements as he describes, taken every 
term, a good guide as to whether his pupils*may be pressed with 

ork ownot. ‘‘If the increase is regular and the weight fair, 
according to the height? I do not fear to press them ; but if, on 
the other hand, the weight is low, or if the height increases and 
not the Weight, or if the increase in height is too rapid, I think 
it a very fair excuse for fziness, and take great care that too 
much work is not expected from them.” 


THE first volume of Sir William Thomson’s ‘‘ Popular 
Lectures and Addresses” (Macmillan), has reached assecond 
The third volumg has also just been published, and 
the author hopes that the second volume may appear in the 
course of a year or two. 


THE new number et the Journal of the Anthropofbgical In- 
stitute (vol. xx., No. 4) opens afith a paper if which Lady 
Welby calls attention to what she calls an apparent paradox in 
mental evolution. The nfimber also includes a paper, by Mr, 
F. W. Rudler, on the source of the jade used for ancient im- 
plements in Europe and America ; and the Presidential address 
delivered by Dr. Beddoe. 

THE Botanical Society of Edinburgh has issued the eighteenth 
volume of its Transactions and Proceedings. Dr, Aitchison’s 
‘t Notes on the Products of Western Afghanistan and of N orth- 
Fastn Persia,” forming the first part of the volume, may be 
obtaingd separately. 


Two néw parts (62 and 63) of the elaborate die&onary ofe 


‘Gisemistry included in the ‘‘ Encyclopaedie der Wissenschaften” i 
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(Bitstan : Eduard Trewepat) have apfpeared. The ga part 
of the hand-book of Physi@, in the same Ehcyclopæ i, hap alsc 
been published, o- 


THE ninth edition of “ Yelegraphy,” hy W. H. Preece igs 
J. Siv€wright (Longmans), has been publishgd. The edition is 
described as ‘‘ almost anew book.” No fewe» than 24 figures 
have been altered and 44 excluded, and there are now 265 as 
compared with 194 in ¢he last ed&ion. The autlors have aimedt 
ats gence such a general introduction to the aft and science 
of telegraphy as will enable the student t® proceed to the study 
of more advanced works, and give to the operator an intelligible 
explanation of the apparatus with which he has to deal.” 


Messrs. LONGMANS,gGREEN, AND do. are issuing the fenth 
edition of Quain’s ‘‘ Elements of Anatomy.” It ‘will appear in 
three volumes, and is being edited by Prof. E. A. Schäfer and 
Prof. G. D. Thane. *The second part of the first volume—by 
Prof. Schafer—has just been published, The subject is general 
anatomy or histology. 

PART 32 of Cassell’s “ New Popular Educator” has been 
published. Besides illustrations in the text, et contains a 
coloured map of Switzerland. 

THE Geological Survey Department of Canada has issued the 
first of a series of descriptive and illustrated quarto memoirs om 
the Vertebrata of the Tertiary and Cretaceous rocks of the 
Canadian North-West Territory, prepared for the Survey by 
Prof. E. D, Cope, of Philadelphia, The Report is devoteds 
exclusively fo a consideration of the species from the Lower 
Miocene deposits of the Cypress Hills, in the di@trict of Alberta, 
and consists of twenty-seven pages of letterpress, Tlustrated by 
fourteen full-page lithographic plates. The secĝnd part, which 
will contain illustrated descriptions of tlfe Vertebrates of the 
Laramie formation of the North-West Territory, by the same 
author, is now in course of preparation. 


Mr. Percy F. KENDALL has prepared a little volume en- 
titled ‘‘ Hints for the Guidance of Observers of Glacial Geology.” 
It is intended to serye as an answer to the requests for guidance 
which, have been made by members of the North-West of 
England Boulder Committee. The work is printed only on 
alternate pages, so that students using it will have space for 
occasional brief notes. 

“AN approved Treatise of Hawks and Hawking by 
Edmund Bert,” 1619, has just been reprinted@with an intro- 
duction by Mr. J. E. Harting. It is the rarest of English 
Books on falconry, and no copy has corte into the market for 
nearly twenty years. The reprint is as nearly a facsimile as it 
is possible to make it without the aid of photography, and a 
hundred copies only have been printed, It is issued by Mr. 
Quaritch. 
` INDIGOCARMINE, the commercially importamt disulphonic 
acl of indigo, has been synthesized in an extremely simple 
manner by Dr. Heymann in the laboratory of Messrs. Bayer and 
Co. of Elberfeld, and a descriptio of the mode of operation is 
given in the new number of the Berichte. The reaction merely 
consists in acting with excess of fuming sulphuric acid upon 
phenyl glycocoll, C;H,;—NH—CH,—C@®H, the aniline deri- 
vgtive of glycollic acid. When quantity of fuming sulphuric 
Acid j is poured upon a fenth of its weight of phenyl glygocoll i ina 
test tube, ehe phenyl glycocoll rapidly dissolves, the acid be- 
coming coloured yellow and sifghtly elevated in temperature, 
Wwhte sulphur dioxjde commences to be evolved. If the solution 
is them poured over ice the greenishplite colour of indigocarmine 
is at face obtained. The best conditions for working the pro- 
„cess on the large scale are as follows, One part of phenyl 
glycocqjl is mixed ‘with ten te twenty times its weight of fine 
sand sq, as to avojd logal superhenting during the process of 
addition to tae fumingeacid. The mixture is then introduced 
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into about twenty times its weight of fuming sulphuric aci@ at a 
at lot 0 of aboug 20°-25°. The fuming acid should contain 
at least 8d per cent. of sulphuric anhydride, and the temperature 
should be so controlled that it never exceeds 30° during the pro- 
cess of adding the mfiture. The ydllow sdlytion thus obtained 
yields instantly the blue coloration due to indigocaaminé on re- 
moving the large excess of sulphuric anhydride by the addition 
of ordinary oil of vitrol, sulphur dioxide being evolved., Upon 
further diluting with ice and®addition ¢f common salt (indigo- 
carmine beiig more difficultly soluble in salt solutions than in 
pure water) the colduring-matter is precipitated, and may be 
readily isolated. The product thus obtained isgfound to consist 
of pure indigocarmine. The tints obtained with this product are 
vast¥y superior in beauf and clearnesg to those obtained with 
even the better kinds of commercial indigocarmine, on account 
of the higher degree of purity atfained by this mode of prépara- 
tion. The chemical changes occurringe during the process 
appear to be as follows. The first product of the action of 
fuming sulphuric acid upon phenylglycocoll appears to be the 

COSO,H 
sulphonic acid of indoxyl sulphate, SOsH CHC Scu 

NH 
This substance, however, is unstable, and decomposes upon 
the removal of the excess of SO, into indigo disulphonic acid, 
sulphur dioxide, and water, probably according to the following 
equation— 


COSO,H 
2SOgHI—CoHsC Scu = 280, + 2H%0 + 
NI i 


i co 
sosai o > See c{ NCH SOH. 
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4 Of course the most important point of commercial interest about 
| a new reaction is the yield, and in this respect Dr, Heymann is 
very fortunate, for already 60 per cent. of the theoretical has 
been attained. ‘The process has consequently been patented by 
Messrs. Bayer anda Co., and appears likely to become a very 
successful one, 

THE additions to the Zoological Socięty’s Gardens dufing the 
past week include a Water Buck (Cobus ellipsiprymnus 9), a 
Leopard (Felis Zardus), two Vulturine Guinea Fowls (Numida 
vulturina), two Mitred Guinea Fowls (Numida mitrata) from 
East Africa, presented by Mr. G. S. Mackenzie, F.Z.S.; a 
Peregrine Falcon (Falco peresr inus) from Scotland, presented 
by Mr. Thomas C. Sith; a Mountain Ka-Ka (Nestor notabile) 
from New Zealand, presented by Mre Herbert Furber; a Grey 
Squirrel (Sciurus griseus), a Squirrel (Sciurus sp. inc.) from 
North America, a Ducorp’§ Cockatoo (Cacatua ducorpsi) from 
the Solomon Islands, ptesented by Mr. Nicholas O’Reilly ; two 
Ravens (Corvus corax) from Ireland, presented by Captain 
Ogilby ; a ‘Cheetah (Cynalurus jubatus) from Persia, three 
Blandford’s Pats (Mus dlandfordi), two —— Terrapins 
(Clemmys sp. inc.) from India, deposited ; two Coypus (Myofo- 
tamug coypus) from South America, two Andaman Starlings 
(Sturnia andamanensis) from the Andaman Islands, two Red- 
billed Hornbills (7% egus erylhrorhynchius), two African White 
Spoonbills (Platalea alba) from Africa, two Virgigian Eagle 
Owls (Bubo virginianus) frem North America, purchased ;eg 
Red Dees(Cervus elaphus §), a Japanese Deer (Cer vas sika 2), 
born in the Gardens. e° A 
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OUR ASTRONOMICAL COLUMN. e 


THE MERIDIAN PHoTomerer.—In vol. xxiii. of the Annals 
of the Harvard College Qöservatory, Prof. E. C.® Pickering and 
O, C. Wendell give and discuss the observations made at Cam-* 
bridge, U.S.,*with the meridian photometer during tlfe years 
1882-88. The observations'relate Principally to sta north of 
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the declination —40°. Vol. xiv. of the Aznals contained the 
results of observations of the brightness of stars made with a 
small meridian photometer. The present volume deals with 
the photometric measurements of somewhat fainter stars, made 
by means of a similar but larger instrument. 


REPORT oF HARWARD COLLEGE OBggRVATORY.—Pygp 
Pickering has just issued his Report fog last year. He again 
urges the netessity of a fire-proof balling for storing the 
27,000, photographic | plates of spectra, 9000 of which were 
taken in 1890. Legacies for the endowment of,science in 
America are so common that it is not surprising to learn that 
the Observatory has received a git of 25,000 dollars through the 
late Mr. J. I. Bowditch. During the past year 1309 photo- 
graphs of stellar spectra have beén taken with te Bache tele- 
scope at the station near Closica, in Peru. Nearly all of them 
relate to the region south of — 20°, Mrs, Draper has added 
amother igstrument of the same kind to the Henry Draper 
Memorial, This is mounted in the Observatory grounds at 
Cambridge and since September 1889, 2197 photographs 
have been taken with it, covering the sky north of ~20°, By 
placing a prism of small angle over the objective, the Sectra of 
stars as faint as the tenth magnitude have been obtained®@ Six 
stars with Type IV. spectra have been discovered. Spectra 
of fifteen planetary nebulæ have been photographed. The 
hydrogen line F has been shown to be brighg in eight stars. 
Bright line stars of the Wolf-Rayet type now number twenty- 
gent three having been added to the list during the past year. 

he names are given of thirty variable stars of long period, in 
whfch the hydrogen lines are bright at maximum. This pecu- 
liarity has furnished a means of discovering seven new variable 
stars. The 11-inch telescope has been used for a detailed study 
of the spectra of the brightest stars, with the result that 8 Aurigze 
and ¢ Ursz Majoris have been discovered to be close binaries, 
One photograph of e Herculis seems to show that this star also 
is double, but this has net been cOnfirmed. With the 12-inch 
telescope a number of ‘ canals” on Mars have been recognized, 
but only one of them was distinctly seen to be double. An im- 
portant accession to the white spot surrounding the southern 
pole was found by photographs to have occurred between the 
nights of Apri 9 and 10. The Report concludes with a list of 
the numerous publications issued by the Observatory during the 
year, š 
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THE SOLAR PARALLAX AND ITS RELATE D 
CONSTANTS. 


T would be difficult to conceive a morgmasterly and compre- 

hensive exposition of astronomical and physical constan:s 
than one just issued by Prof. W. Harkness, of the United States 
Naval Observatory. As is rightly pointed out, ‘‘ The solar 
parallax is notan independent constant, On the contrgry, it is 
entangled with the lunar parallax, theeconstants of precessidh 
and nutation, the parallactic aequa ty of the moon, the lunar 
inequality of the carth, the masses of the earth and poon, the 
ratio of the solar and lunar tides, the constant of aberratiop, the 
velocity of light, and the light equation.” It should therefore 
be determined simultaneously with all*these quantities by means 
ofa least-square adjustment, and Prof. Harkness develops such 
amethod. The equations connecting the constants are given, 
whilst @he,numerical values which are discussed are based upon 
an enormous mass of astronomical, geodetic, gravigational, and? 
tidal observations which have required more than two hundred 
years for their accumulation. The sources of probable error are 
also examined, and it is suggested howeéome of the constants 
may be ifhproved i in the future. The completeness of the lists 
of constants, @nd the careful syanner jn which they are discussed 
and corrected by the comprehensive least-square adjustment which 
is developed, justifies our giving semagvz the results obtained: -- 


Equatorial semi-diameter of the earth— s 

3963124 + 0'078 miles. 
Polar semi-diameter of the earth— bf 

©  3949°922 Æ 0'062 miles. 

One, earth quadrant—® 

10001816 + 125'I metres. 
Oblattness or flattening of the earth— ° 

1/300'205 + 2'964. © > ° 


Eccentriaity of the earth— . 
0'00665 1018, 
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Mean density of the earth— .- 


5'576 + oo16, 


Surface density of the earth— 


2°56 + 0'16. 


Length of the szconds pendulum (@ = latitude)— 


39°81 2540 + 0'208268 sin’¢ inches. 
Acceleration due to gravity—. - 
32'086528 + 0°171293 
Length of¢he sidereal year— 
365d. 6 9m. 9°314s. 
| year at time t— 


Length of the tropica i 
365d.eh. 48m. 46°069s. — 0°53675s. ( 


Length of the sidereal month— 


27d. 7h. 43m. I1°524s. — 0'0226718. ( 


Length of the Synodical month— 


28d. 12h. 44m. a-Rgrs, - 0'0265225.( 
e . 
Length of the sidereal day— . . 
8616409965 mean solar seconds. e 


£ 


singo feet, 


t= 1850 
100 
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Ratio of the mean motions of the sun and moon— 


° Mass of Mercury (Sun = 1), 


te Venus 

js Earth 

n ‘Mars 

» Jupiter 
x Saturn 

» Uranus 


» Neptune 


»» Moon (Earth = 1) 


Constant of solar parallax— 


39 


»” 


39 


” 


” 


0074801329112, 


I 
8374672 £ 1765762 
I 


408968 + 1874 
I 
327214 £ 624 

eae A 
3093509 + 3295 
I 
1047°55 + 0°20 
I 
3501'6 + 0°78 
‘I 
22600 + 36 
I 

18780 + 300. . 
{7.x 


81'068 + 0'238 


880905 + 0”'00567. » 
Mean distance of earth from sun— 


92796950 + 59715 miles. 


Eccentricity of the earth’s orbit— 


Lunar parallax— 


0'016771049. 
Luna inequality of the earth— i 


6" 52294 & 07°01854. 


3422"'54216 + 0”'12533. 
Mean distance from earth to moon— 
i 238854 "a5 + 9'916 miles. 


Eccentricity of moon’s orbit— 


e 0054899720. 
Inclination of moon’s orbit— 


58 4.3°93$ 46. 


Mean motion of the moon’s node in 3654 days— 


*. kag 
s; Constant of *berratio 


100 


s 
507°35710 + 07'00349. 
Constant of nutation— 
9”°22054 + 0” 00859, 


n= 

20”*45451 + 0”'01258. 
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Parallactic inequality,of the moon— 
124”°95126 + 07 °08197. 
: a e > 
Constant of luni-solat precession— 
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Theetime taken byglight to traverse ghe mean radius of tha 
* earth’s orbit (the light equation)* = a S 
49805955. £ 0°308345. t y 


o 5 
The velocity of light 2 vacuo per second of mean solar time— . 
- e 186337 %0 + 49°722 myes. 

In ordegto improve the system of constagts discussed, Prof. 
Harkness thinks that the parallax of the moongshould be deter 
mined by the diurnal method at one or more stations as near as 
possible to the equator, and that the Observatories in the norther: 


-| and southern hemispheres should co-operate wit? each other fo 


‘two or three years in systematically making meridian observa- 
tions of the moon to improve our knowledge of its. parallax. 
Numerous pendulum observations are required, and new deter- 


‘minations of th@constants of aberration and nutation by as many 
“different methods. as possible. The most probable coeffciéns 


of the lunar inequality qf the earth’s motion shoul be obtained 
from Greenwich and Washington meridian obsetvations of the 
sun, whilst the opposition of M@rs in 1892, and favourably situatedl 
asteroids, should be ytilized for new determinations of the solar 
parallax. A ‘ ; 
The laborious character of an investigation which leads to the 
results here given is patent to all. To say, therefore, that alM 
the computations involved were made and checked by Prof, 


Harkness himself is to testify to industry very rarely excelled. . 





TECHNICAL EDUCATION IN RUSSIA. 


AN interesting report on technical education in Russia has 

been laid hefore Parliament by the Foreign Office. It is 
a digest by Mr. Harford of a very voluminous Report, compiled* 
by Mr. Anopoff, Director of thee Nicholas Industrial School at 
St. Petersburg, on -technical education in Russia, and is de- 
scribed by Sir R. Morier as giving an exhausti®e review of all 
that has been done during the last 20 years in RuSia in this im- 
portant branch of national education, and is of special interest as 
furnishing information on the most recent,legislation respecting 
schools about to be founded, . ; 

M. Anopoff confines himself to giving full details of inter- 
mediate and elementary technical- and industrial teaching 
institutions, without attempting a description of the higher 
schools. The establishment of these former classes of schools 
dates, he says, from only some 25 years back,’ but in that short 
space of time they fave spread to the confines of the Russian 
Empire. In 1883, a special section for technical and professicnal 
edfcatfon was created in the Ministry of Education. According 
to the new regulations of the Realschulen, intermediate and 
elementary technical and industrial schools are to be opened at 
the public expense. ¢M. Anopoff remarks, however, that these 
new schools cannot be expected to be at first as successful as the 
existing schools with their long practical experiegce. He adds, 
too, that the greater number of the technical schools in Russia 
were founded at the initiative,*and often genat the expense, of 
local societies and privategpersons, The various technical and 
indusigial institutions in Russia are divided into five groups :—~ 
(1) Technical schools with the course of intermediate schools re- 
sembling the Realschulen, but differing from them by their 
professional character being more strongly marked. The task of 
these schools, which, as regards the knowledge required, is about 
equivalent to the standard of the Realschulen,@with a course 
ofgfrom six to eipht years, consists in impagting a general 
acquaintance with the technical and partly commercial subjects 
which are indispensable for the assistants of engineers, and for 
independent managers of small technical undertakings, (g) To 
the second group may be referred institutions in which subjects 
of general education are taught w#hin the scope of the courses of 
municipal schools and district and villa schools with two 
classes, Vrom those.who enter them a knowledge is required 
afproximate to the scape of primdfy schools, the full course of 
study lasting frgm four to six years. In these schools, besides 
the subject$ taught in the munigipal schools under the regulations 
of 1872, the following &dditional subjects are taken up : physics, 
mechanics, technology of metals and woods, bookkeeping, &c., 
while to drawing, Both fitehand andgéometrical, much attention- 
is given. The object of these institutions is the preparation: of 
skilled artisang for factories, of lesser mechanical specialists, 
machinists, and drapghtsmen, In thi§ecategory should be in- 
cluded the railway schools, bu@#as they are under the control of 
the Ministry of Commugicagions, amd serve certain special ob- 
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ects exclusively connected with railways, n@account of them,is 
Kven. (3) Igdustrial gphools with a coume of general education 
ot efgeedjhg the scope of the cour8e of primary schools, or 
ometime# reaching the standard of the second class in village 
shools with two clases. In most ofgthem pupils are received 
tho have completed the course in the public School, and, who 
apeat what they bave gone through in it. These sehools are 
sunded with the ebject of preparing skilled artisans for village 
nd domestic industries, and also factory hands. They contain 
vorkshops for jpiners, blacksngiths, carpenters, fitters, fAilors, 
thoemakers, gsaddlers, bookbinders, &c. ; but few of these in- 
titutions can boast of a systematic course of instruction in trades. 
4) To this. group beloBg various special and general educational 
cchools for adults, as the school for foremen builders, the school 
or printers, the evening and Sunday special classes of the Im- 
verialefechnical Society at St. Petersburg, the Riga Industrial 
bchool, &c. [he teaching in these institutions takes place in 
lhe evenings of week-days, and on Sundays, z.e. when the adult 
workmen for whom they are intended are free from their work. 
5) This group consists of elementary scho@ls of general educa- 
Kon, z.¢. primary, district, or municipal schools with supple- 
aentary industrial sections. It is worthy of notice that persons 
„zho have gone through the whole course, or at least reached a 
ertain standard, at any of the schools of these five groups, enjoy 
ertain privileges with regard to exemption from military service. 
The report ten goes on to describe in detail the courses of 
ome of the leading industrial schools as types of the different 
roups, as well as of the industrial classes attached to the 
lementary schools. In conclusion, the report summarizes the 
nore important provisions of the ukase of March 7/19, 1888, re- 
pecting the conditions under which technical and industrial 
chools may be opened in Russia, either wholly or in part, at 
he expense of the State (given if Appendices I., IL. sIII.). The 
:ost of maintenance of these schools is respectively estimated in 
he ukase as foMows: the intermediate mechanical «technical 
«chools at 2,%ytr. (£2730) per annum; the elementary 
«nechanical tecl#nical schools at 19,436r. (41945) per annum ; 
and the trade schools at 11,960r, (41200) per annum. The 
Ministry of Education has assigned for this year the sum of 
$50,009 for the creation of these technical schools, and it is 
weported that the Ministry has been urged to devote a consider- 
«ble portion of this sum to founding schools in the districts 
where village industries prevail, the richer manufacturing 
Mistricts beigg bettemable to dispense with State aid. The pro- 
visions of the ukase are:—(1) The industyial schools for the 
male inhabitants of the Empire exist for the purpose of difusigg 
mong the population technical educatian of the intermediate 
ind elementary standards, as well as instruction in handicrafts. 
i2) The intermediate technical schools impart the instruction and 
skill indispensable to artificers who are destined in time to act 
as the trusted assistants of engineers and of other managers of 
ndustrial entergrises. (3) The elementary technical schools, 
vesides initiation into the mysteries and methods of some one 
lefinite handicraft, likewise impart the knowledge and skilb 
indispensable to men whose duty it wil) in time become to act as 
«naster-workers and immediate overseers of the operatioMs of 
utisans in industrial establishments. (4) The trade schools 
exist for the purpose of giving practical tuition in the methods 
of any one trade, and at the same time of communicating such 
Knowledge and skill as are absolutely necessary to the intelligent 
rexecution of thg work of such trade. (5) Industrial schools of 
each of the above-mentioned categories can exist either apart er 
«n conjunction with other similar schools of various degrees and 
specialities. (7) The industyjal schools are supported at the 
expense of the Crown, or of the zemstvos, societies, guilds, or 
aprivate individuals, or by funds contributed simultaneously from 
all these sources. (8) The cotfrse in the intermediate technical 
schools is not to excee®& four years ; that of the elementary and 
«rade schools three years, (9)Those who enter trade schools are 
wequired to produce a certificate of their having gone through thee 
course of &n elementary school ; those who entereéhe elementary 
echnical schools, a certificate ogbaving gone through the course 
in a municipal school, or village ¢chool, with two classes; while 
hose who enter intermediate a ts ¥ Rest have gdne 
‘through five classes of agealschule, (10) Those whe are 
unable to satisfy the conditions mentioned in the precedingepara- 
wraph, but who have worked not Jess than two yeass in industrial 
institutions, and have proved that they cam successfully follow 
the course at the school they wish ® enter, may be also adenitted. 
Kerr) Industrial schools must Have : (a agibrany, (4) a roog with 
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appliances for geometrical and freehand drawing, (c) where pos- 

sible a room with appliances for modelling, (7) the necessary 

school books for the special object for which the school is 

infended, and in-addition the requisite appliances for the 

practical work of the apprentices. (14) Pupils who have 

successfully completed heir education in an jntermediate teclye 
nical school, after a four years’ course, recejye the appellation O 

artificer in ther specific calling. Those who have only gone 
through a two or three years’ course, only receive this appellation 
after three or two yeas respectively, spent uninterruptedly in 
industrial work. Those who are so styled obtain certain 

privileges as regards their civil status and in respect to military 
service, and they enjoy in addition the right of entering the 
higher technical schools, Those wAo have completed the course 
at the other two categories of schools enjoy the privileges as 
regards civil status and military service which correspond to the 
general edugation they have received. 

e 
. 





FOSSIL FISH OF THE SÇANDINAVIMN 
ý e CHALK. e 


e 

ME DAVIS has availed himself of the opportunities pre- 
sented t$ him by the chief officers of the Museums of 

Lund, Stockholm, and Copenhagen, and has puWlished a mono- 

graphic account of the fish remains from the Cretaceous formations 

of Scandinavia. 

Over seventy years ago Sven Nillson first discovered fish re- 
mains in the Swedish chalk. Since then numerous large collec- 
tions have been made by the officers of the Geological Survey of 
Sweden and others, and the greater number of these specimens 
were unreservedly placed at the disposal of Mr. Davis for 
description in his memoir; he has also had the opportunity of 
consulting some smaller gollectionss in Sweden, and most of 
the forms have been figured from the original specimens by 
Mr. Crowther. 

These fish remains show a closer relationship to the Cretaceous 
fish remains of the north of Europe, as represented by the 
English and Krench chalk fish, than to the more highly 
specialized chalk fauna of Asia Minor, but they do not afford 
representatives of several of the Physostomous Teleosteans, such 
as Ichthyodectes, Protosphyrena, and Pachyrhizodus, which 
have been foun@l in the English chalk, and have algo occurred 
in the Upper Cretaceous rocks of North America. . 

The gre@& majority of the fish remains are Selachian, and 
comprise twenty-four species. Of these, Carcharodon rondeletii, 
Otodus obliquus, and Odontaspis acutissi®us are regarded as 
indicating a Tertiary fauna, but in the Scandinavian chalk they 
have been found asq@ociated with many undoubted Cretaceous 
forms in the Haxe limestone or chalk. The character and 
extent of this fauna indicates conditions very similar td those» 


accompanying the deposition of the Engfish and French chalk ` 


and of that of Central Europe generally, whilst it affords com- 
paratively few data for comparison with that of Lebano®, The 
occurrence of numerous teeth of several species of Scap%ino- 
rhynchus in the Swedish area is worthyéof note, but the fish are 
not found preserved bodily as they are in the chalk of Lebanon. 

This memoir is published as Part vi. of vol. iv. of the 
Transactions of the Royal Dublin Society, gnd is illustrated 


with an atlas of nine plates, ‘ 
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5 OCIETIES AND ACABEMIES. 
° LONDON, . 


e 

Royal Society, May 28,—* On the Bases (Organic) in the 
Juice of Flesh. Part I.” By George Stillingfleet Johnsen, 
M.R.C.S.,°F.C.S., F.L.C. Communicated by @rof. G. Johnson, 
F.R.S. 

The author has endeavoured to ascertain by careful experi- 
ments how far the substances hitherto prepared from fesh are true 
“t educts,” and really present im the flesh itself, or merely pro- 
ducts, due to (1) the gction of chemical or physical agencies 
appliéd in the course of extraction, or (2) to bacterial action 


modifying the composition of the flesh before it comes into the w 


hands bf the operator. ° . 
The final conclusion drawn is that sarcoue kreafine ¢s not 
present in, fresh muscle, but results from bacteria] action 
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Chemical Society, May 7.—Dr. J. H. Gladstone, F.R. S., 
Vice-President, in the chair.—The following papers were 
read :—The action of alkalis on the nitro-compounds of the 
paraffin series, by W. R. Dunstan and T. S. Dymond. Tite 
paper contains the results of further investigation of the inter- 
agin of alkalis and nitroethane, of which a preliminary account 

MB already been® given (Chem. Soc. Proc., 1888, p. 117). 
Nitroethane and alka® carbonates in the cold interact to yield 
carbon dioxide, and the alkali derivative of nitroethane, which 
is obtained when alkali hydroxide is empleyed. Ammonia com- 
bines with fitroethane in the cold to form a crystalline compound, 
analogous to the potassium angi sodium derivatives. The action 
of alkalis pro ceeds further on warming, and there are formed 
alkali nitrite, acetonitrile, and a compound, boiling at 171°, and 


solidifying to®a crystalline mass when cosled to 3°°5. The 
authors find that this compound is trimethylisoxazole 
CH}. ror . © y 
e 
. CH. C O . e 
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e . 
It is very stable, and is almost unaffected by heating in closed® 
tubes with strong acids and alkalis. Permanganate oxidizes 
åt to acetic acid and nitric acid to acetic and oxalic acids. By 
reducing-agents it is slowly decomposed with formation of am- 
monia, acetic acid, and secondary butyl alcohol. By the action 
of sodium on a well-cooled moist ethereal solution, a dihydride 
C,H,,NO (m.p. 110°) is formed, which, when heated with wéter, 
is decomposed into ammonium acetate and ethyl methyl ketone. 
The mercurichloride has the formula CHNO, Hg,Cly, and the 
aurichloride the formula CgHgNO, AuCl, Nitropropane, when 
acted on by alkalis, yields triethylisoxazole, propionitrile, and 
alkali nitrite, but the reaction occurs with greater difficulty than 
in the case of nitroethane,® Nitromeghane is readily acted on 
by alkalis, and hydrogen cyanide, alkali nitrite, and much resin 
are formed, The parent isoxazole could not be isolated. Second- 
ary nitropropane is attacked with difficulty by alkalis, and no 
isoxazole is formed.—Some new addition compounds of thio- 
carbamide which afford evidence of its constitueion, by J. E. 
Reynolds, F.R.S. Thiocarbamide combines with ammonium 
bromide, iodide, and chloride at the temperature of boiling 
alcohol, and forms compounds of the type (HN CS) HN R’. 
Under the eonditions specified no compounds were obtained 
contaiming less than four molecular proportions of the amide to 
one of the ammonium haloid salt. Methyl, ethyl-, allyl-, 
phenyl-, diphenyl-, and acetylphenyl-thiocarbamides do not 
yield compounds with ammonium bromide at the temperature of 
boilingalcohol. Thiocarb amideand tetrethylammonium bromide 
and iodide yield compounds of the type*(H,N,CS),Et,NR’. 
Under the experimental conditions, no well-deffned substance 
was obfained containing more than two molecular proportions 
of the amide to one of the tetrethylammonium salt. Thio- 
carbamide and diethylat®&monium bromide form the compound 
(HN CShEt H NBr. Thiocarbamide, when treated with 
tricth$lammonium bromide yields a mixture of the two com- 
pounds (H,N,CS),Et,H Br afd (IyN.CS),Et;HNBr. With 
methylammonium bromide the amide forms the compound 
(HyN,CS),MeH,NBr. It does not, however, combine with 
ethylammonium tyomide, and when heated with tbe ealt iu 
ethe moleculay proportions 4: I at 135°-in a sealed tube, together 
with alcohol, it yielded ety! oxide and tetrathiocarbamidam- 
monium bromide. The author points out that these facts 
supply evidence against the symmetrical constitution of thio- 
carbamide CS(NH,),, and altogether in favour of®the un- 
svmmétrical constitution „HN : G(/SH)NH,.—T@&e action of 
acetic anhydride on substituted thiocarbamides; and an im- 
proged method for prepgriag aromatic mustard oils, by E, 
A. Werner, Trinjty College, Dublin. The action*of acetic 
anhydride on diphenyl-, ortho-, meta- and para-ditolyl-, 
meta-dixylyl-, dibenzyl- and diethyl-thiocarbamides has been 
studied. In the cas®of the aromatic derivatives, no acetylated 
derivatives of the thiocarbamides were producede The solution 
of the thiocarbamide in acetic anhydridg is accompanied by 
simultaneous decomposition into ‘‘anilid ” and mustard off in 
accordance with the equation CS(NHR), + (CH,CO),O0 
e= CH,CONHR + R.NCS + CHCOOH. When® the 
Slutioa is heate for five minutes at the boiling-point of 
acetic anhyfride, an almost theoretical yield of mystard oil 
is obtaineh. Prolonged heating produces a secomgary re- 
e 
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actioh expressed by the equation NCS + CH,COOE: 
= CH,CONHR + COS. In the"case of fatty thiocarb 
amides a well-defined acetylated thiocarbamide is Bet progrced 
and prolonged heating gives rise to the formatign of m&stard oil, 
but the yield of the latter is never high, and as final product < 
substituted amide is produced.—The defomposition of silyen 
chloride by light, by A. Richardson. When pure silver chloride 
is exposed to light under water oxygen is evolved, part of which 
is present as ozone ; when small quantities of water are present, 
chlorine and hydrogen chloride ag found in solution ; with large 
quantities of watér, hydrogen chloride, but no chlorjne, is found. 
The jnfluence of hydrogen chloride in retarding the decomposi- 
tion of silver chloride is considered, and f explained from ex- 
perimental results given, which show that even minute quantities 
of hydrogen chl8ride exercise a marked influence on the stability 
of chlorine water when exposed to lightsthe rate of decomposi- 
tion of the silver chloride being dependgnt on the eadiness with 
which the chlorine in solution and water interact fo form hydro- 
gen chloride. The author déscribes experiments which show 
that the darkened pragluct obtained by exposure of silver chloride 
to light contains no oxygen, and he concludes that it is of the 
nature of a sub-chloride rather than an oxychloride.—The addi- 
tion of the elements of alcohol to the ethereal salts of unsaturated 
acids, by T. Purdie and W. Marshall. The authors record the 
results of experiments on the addition of the elements of alcohol 
to ethereal salts of fumaric and maleic acids @y the agency 
of small quantities of sodium alkylate; they also describe a 
series of experiments with other ethereal salts, the object of 
which was to ascertain if the ethereal salts of unsaturated acids in 
general are capable of undergoing the same additive change. 
By the action of a small quantity of sodium methylate in the 
cold, on a mixture of methylic ‘alcohol and methylic fumarate, 
an almost thgoretical yield of methylic methoxysuccinate is ob- 
tained. Methyl fumarate, on heating with alcoholic sodium 
methylate, yielded a compound of the forn®la C, H3207, 
formed by the abstraction of 3 mols. of methyl Mcohol from 2 
mols. of methylic methoxysuccinate. Under Sitilar conditions 
methylic amylate gave methylic methylpgopionate. Methylic 
and ethylic crotonate gave methylig methoxybutyrate and ethylic 
ethoxybutyrate. The authors think that the alkyloxy-group 
attaches itself to the 8-carbon atom. Ethylic methacrylate also 
formed additive compound ; but pure products were not obtained 
from the reaction. Ethylic angelate, ethylic allylacetate, 
methylic and ethylic cinnamate and ethylic g-(8) ethylcumarate 
do not undergo additive change.— Notes on the azo-derivatives 
of @-naphthylamine,* by R. Meldola, F.R.S., and F. Hughes. 
Thè afthors have completed the series of azo-derivatives ob- 
tainable from the nitranilines and §-naphthylamine by pre- 
paring orthonitrobenzene azo-8-naphthylamine. The latter by 
the action of nitritg in a warm acetic acid solution gives 
orthonitrobenzeneazo-8-naphthol. In cold acetic acid solution 
the naphthyl acetate is formed. Acetyl deriyatives of the 
ortho-, meta-, and para-nitroazo-derivatives of 8-naphthylamine 
have also been prepared. ° The pseudazimides from the 
para- and metanitro-compounds have begn prepared. These 


° LTX : 
compounds have the formula CH, t PAN . CGH . NO, 


(por m). The action of aldehydes on these 8-naphthylamine 
azo-derivatives gives rise to the formation of triazines, which 
are being investigated. —A method for the estimati®n of nitrates, 
by eG- McGowan, Ph.D. This estimation is based on the 
interaction HNO, + 3HCl =.NOCI + Cl, + 2H,O. The 
gaseous products are led into a solution of potassium iodide. 
—New benzylic derivatives of thicBarbamide, by A. E. “Dixon, 
M.D. A re-examination of ‘‘monobenzy)-thiocarbamide” has 
shown that the substance hithert@ bearing this name is benzyl- 
amine thiocyanate ; the latter can be conves#d into the isomeric 
thiocarban@ide by heating for a short time at 150°-160°. The 
fhor describes a ggeat numberof benzylic derivatives of 
thiocarbamide. | ° 


Linneati Society, May 2@@-Anniversary Meeting. —Prof. 
tewart, President, in fhe chaire—The Treasurer presented his 
nifual Report duly auditgd, and the Secretary having announced 
the eleetions and deaths dyring the past twelve months, the usual 
ballot wok place for new members of Council, when the follow- 
ing were elected: Messrs. C. B. Clarke, G. B. Howes, Arthur 
Lister, St. G. Mivart, and F. W. Oliver. The President and 
officers Were re-elected, The fsual_fgrmal business having been 
transactgd, the President proceeded Yo deliver his annual address, 
° ° 
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king for hif subject ‘The Secondary Sexual Characters of 
wimals and Plants,” of which he gave several interesting ex- 
maples, illustrating his remarks with graphic&ketches in colourgd 
aalks, Ongthe motiqn of Mr. H. Druee, seconded by Mr. C. 
-yler,“@ va of thanks was accorded td’the President for his able 
dress, wfth a request that he would allow it to be printed.— 
lhe Linnean Society’s,Gold Medal foy the year 1891 was then 
rmally awarded to Sr. Edouard Bornet, of Paris, foy his 
searches in botany, and on his behalf was presented to M. 
aymond Lecomt, Secretary to the French Embassy. The 
coceedings then terminated. 

Institution ẹf Civil Engineers, May 6. —Annual GRneral 
Keeting.—Sie John Coode, K.C.M.G., President, in the chair. 
-In the Report of the,Council for the session 1890-91, it was 
marked that the salient feature of the session, now termi- 
ated, had been the realization of a proposal made more than 
wrty years ago—namely, the formal reception by the President 
ad Ceuncil og stated eWenings after the ordinary meetings of 
we members anl visitors then present. °A series of receptions 
ras held after the ordinary meetings in the months of January, 
‘ebruary, March, April, and May, of this year. An endeavour 
as also been made to identify, in some degtee, each gathering 
‘ith a particular branch of engineering, both in respect to those 
avited to be present and to the models and other objects of 
aterest exhibited. These receptions were believed to have 
een most successful, and experience would doubtless suggest | 
Krections in which they might be rendered still more 
seful and attr&ctive in the future. The effective increase in 
re roll of the Institution during the past year was 247. The 
umber of members of all classes, students excepted, on March 
1 last, was 5150, as against 4903 on the same day last 
ear, representing an increase at the rate of 5 per cent.—The 
adoption of the Report was moved, seconded, and carried, and 

was ordered, to be printed in the Minutes of Proceedings. 
‘ordial votes of thanks were then passed to the President, to 
he Vice-Presidents and other Members of the Council, to the 
auditors, to t ecretaries and Staff, and to the Scrutineers.— 
he ballot for CSuncil resulted in the election of Mr. George 
3erkley as Pres@lent; of Mr. H. Hayter, Mr. A. Giles, M. P., Sir 
Robert Rawlinson, K.€.B., and Sir Benjamin Baker, K.C. M.G., 
ks Vice-Presidents; and of Mr. W. Anderson, D.C.L., Mr. J. 
Nolfe Barry, Mr. E. A. Cowper, Sir Jas. N. Douglass, F.R.S., 
jir Douglas Fox, Mr. J. Glarke Hawkshaw, M, A., Mr. Charles 
Jawksley, Sir Bradford Leslie, K.C.1.E., Mr. George Fosbery 
yster, Mr. J. Maysergh, Sir Guilford Molesworth, K.C.LE., 
dr. W. H. Preece, F.R.S., Sir E. J. Reed, K.C.B., F.R.S., 
A.P., Mr. W. Shelford, and Mr. F. W. Webb as other Mem- 
«ers of the Council, —The session was adjourned @ntil the sgcogd 
Suesday in November, at 8pm. [At te first meeting of the 
sewly-elected Council, the following officers were re-appointed : 
dr. H. L. Antrobus, as Treasurer; Dr. Wm. Pole, F.R.S., 
clonorary Secretary ; and Mr. James Forres, the Secretary.] 

EDINBURGH, 

Royal Socidty, May 4.—Sir Douglas Maclagan, President, 
m the chair.—A preliminary not by Mr. John Aitken, on ae 
nethod of observing afd counting the pumber of water particles 
n a fog, was communicated. The phenomena which» are 
Menoted by the names fog, mist, and rain, differ merely in 
legree, and notin kind. In % haze dry dust particles are present 
im the air to a greater oPless extent. The haze turns into a fog 
when water vapour is condensed upon the particles, and the fog 
vill develop iro mist upon the condensation of a sufficient 
umount of ey a So that we may regard an ordinary feg 
ind a mist as a dry fog and a wet fog respectively. The water 
drops in a fog will gradually settle upon the exposed surfaces of 
oodies, Hence it might seer? that, in order to determine the 
extent to “which moisture is present in a fog, it would be 
sufficient to allow the drops o fal] upon a piece of mirror, 

«which they would s@an wet. But Mr. Aitken has found that 
«when exposed surfaces are quite dry, a great quantity®of water 
«drops are often present in their. The dgops are exceeding]? 
smal] and gvaporate with great rapidity from the sprfaces (heated 
Wy radiation) upon which they foll. The instrument Which Mr. 
Aitken has adopted for the purpose of d€termining whether or 
mot water drops, are present is essentially identical with his 
poocket-dust counter. Tt ‘consists of a Blass nficYometer diyided 
unto squares of a known size, a spot mifror for illuminating the 
stage, and a strong lens or a microscope for obserying the drops 
on the stage. It is foung? convenient to obsgrve,an area of the 
stage equal to,about 1/16th or 1/#oth square centimetre when 
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working with a magnifying lens. In one fog which whs ob- 
served, objects at a greater distance than 100 yards were quit® 
invisible, and the surfaces of exposed objects were quite dry. 
The number of drops which fell per minute varied greatly, 
sometimes reaching 3000 per square centimetre, sometimes only 
308 per square centimetre. Two days later the same apparent 
external conditions regarding fog again obtained, and the 
number was found to be 1300 per square ara nae per minute 
—which remained fairly constant until the {pg began to clear o 
when it slowly fiminished. In both cases the observation was 
made at 10 a.m. If the stage be slightly heated, the drops 
never reach the surface Sut evaporate in the layer of heated air 
over it, Mr, Aitken has also modified this apparatus in order 
to admit of the counting of the number of drops which fall from 
a column of air of known height. A low power microscope is 
used, and so a column of air 5 centfinetres long can be obtained 
over the stage. Underneath, and concentric with the micro- 
scope, a tube § centimetres long and 4 centimetres in diameter 
is mounted.. The top and bottom of this tube can be simulta- 
neously clos€d Wy covers which turn on an axjs parallel to the 
axis of the tuge. A micrometer, illuminated bye spot mirror, 
is fixed in the centre of the bottom, and, in the centre of the 
upper cover, a small opening which cgrresponds to the@lens of 
the microscope is made The former instrument may be esed 
t® observe the larger particles of dust in the atmosphere.—Dr, 
J. M. Macfarlane read a paper, illustrated by lantern demon- 
strations, on a comparison of the minute strugture of plant 
hybrids with that of their parents. He finds that the minute 
strycture of the hybrid, like the larger features, is always 
intermediate in character between the corresponding structures 
of thé parents, ` 

PARIS. 


Academy of Sciences, May 25.—M. Duchartre in the 
chair.—Researches on the camphene series, by MM. Berthelot 
and Matignon.—Researches on the vapour-tension of saturated 
water-vapour at the critical, point, angl:on the determination of 
this critical point, by MM.°Cailletet and Colardeau. In a recent 
note (Compt rendus, vol. cxii. p. 563, 1891) the authors com- 
municated to the Academy a new method for determining 
critical temperatures and pressures, They now give the resulis 
obtained in the gase of water. Six series of experiments with 
different weights of water indicate that the critical temperature 
is 365° C., the critical pressure which corresponds to this being 
200'5 atmospheres.—On the analysis of the sunlight diffused by 
the sky, by M. A. Crova, If B be the intensity qf the blue 
light diffused by the sky, and S the intensity of incident gun- 


light, it may be shown that 2 = 100 ral , where 565 repre- 


sentg the wave-length of the maximum Iffht intensity of the 
spectrum, and z is an empirical coefficient. M. Crova calcu- 
lates values with z 4 and 2 = 4°5, and finds that, although 
Lord Rayleigh’s observations (Phil, Mag., 1871, p. 107) are 
best in accord in the former case, his own gbservations at Mont-» 
pellier give results which are better represented when the latter 
value of 2 is used.—On the relative age of the Quaternary 
stratum of Mont Dol (Ille-et-Vilaine), by M. Sirodot? The 
author's observations lead him to believe that the aéér/# on 
Mont Dol belongs to an epoch anterior$to the movement which 
in Quaternary times elevated the coasts of certain regions of the 
Baltic Sea.—On the exact determination of the glycolitic power 
of the blpod, by M. R. Lépine and Barral.—Qbservation of the 
passage of Mercury across the sun’s disk on May 9, 4891, made 
with the Pleessl equatorial at the®National Observatory of 
Athens, by M. D. Eginitis. The internal contact of egress 
occurred at 18h. 17m. 20s., and external cogtact at 18h. 22.0. os. 
(Athens n%an time). The irradiation phenomenon known 
as the “blacks drop” was got observed. —The atmospheric 
conditions of Greenwich with regard tO the universal hour ques- 
tion, by M. Tondini. The cloudy staje of the Greenwich sky, 
and the ntany rainy days recorded at the Jbservatory, are 
adduced as arguments against the adoption of Greenwich as the 
prime meridian. The meridian of Jerusalem-Nyanza is said 
to possess numerous atmospheric and other afvantages.—-On the 
algebraic integragion of differential equations of the first order, 
by M. Painlevé.—On, the determination of the integrals of 
equatéons from derived partials of the first order, by M. J. 
Collet.—On Abelian equations, by M. ‘A, Pellet.—Reseurches 
in thePmo-electricity, by 
termination of the solar constant, by M. R. Sagéliefs Fram an® 
actinometric curve obtained on December 26, 1890, the author 
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obtains for the solar constant, reduced to the mean distance of 


“the sun from the earth, the value 3°47 calories, Langley’s 


value, from his Mount Witney observations, was 3°0 calories, — 
On the fluctuations in the heights of lake waters, by M. P. du 
Boys. In Jakes, and particularly in the Lake*of Geneva, the 
surface of water regularly rises in one part and lowers in another, 
performing an oscillatory movement. The region where the 


€ cvel is practically constant is called tife node, and the move- 


ments referred to ge by the name of seiches. The author inves- 
tigates this wave-motion mathematically.—On®a new portable 
sounding-apparatus of steel wire, by M. Emile Belloc.—Study 
of the bgrometric gradient, by M. G. Guilbert. Some remark- 
able relations between the force of the wind and the barometric 
gradient are given.—Relati€n between atomic weight and the 
density of liquids, by M. Al. Moulin.—On the sub-chloride of 
silver, by M. Guntz. nder the action of heat, the sub- 
chloride decomposes into silver and silver chloride. This 
decomposition is easily seen by the change of colours of the 
sub-chloride. Dilute nitric acid has absolutely no,gaction pon 
the compound. With hot concentrated nitric acid, chloride of 
silver mixed with the sub-chloride is obtaineg. Potassium 
cyanide rapidly dissolves the compound, and decomposes it. 
Utilizfig this reaction, ghe author has found that a given weight 
of ®chlorine disengages practically the» same amount of heat 
(29 calories), when combining with Ag as when combiniifg 
with Ag,.—Action of potassium salts upon he solubility of 
potassium chlorate, by M. Ch. Blarez.—Electrolysis of the 
fused salts of boron and silicon, hy M. Adolphe Minet. Some 
interesting experiments indicate that, by the electrolysis of white 
and red bauxites, it is possible to produce a series of alloys of 
iron, silicon, and aluminium, and, at the end of the operation, 
to obtain aluminium chemically pure.—On two new crystalline 
compounds of platinic chloride with hydrochloric acid, by M. 
Léon Pigeon. The compounds described have the composition 
PtCl, . 2HC1. 4H,O and PtCl,. HCI . 2H,O.—On salicylate 
of bismuth, by M. H. Causse.—On the heat of solution and the 
solubility of some bodies if methyl-,ethyl-, and propyl-alcohols, 
by M. Timofeiew.—-On the Stelleride found in the Bay of 
Biscay, at the Azores, and Newfoundland during the scientific 
expeditions of the yacht Hirondelle, by M. Edmond Perrier.— 
On the equivalence of the bundles in vascular plants, by M. 
P. A. Dangeard.—On the trappean formatior® of Toungouska 
Pierreuse, Siberia, by M. K. de Kroustchoff.—Researches on 
the elimination of oxide of carbon from the systęm, by M, L. 
de Saint-Martin, P 

o MELBOURNE. e 

Royal Society of Victoria, March 12,—The following 
officers were elected for the year 1891 :—President: Prof. 
Kernot. Treasure: C. R. Blackett. Secretaries: H. K. 
Rusden and Prof. W. Baldwin Spencer.—The following p&pers 
were read :—A new species of Dictyonema, by T. S. Hall.—A 
preliminary account of Syxute pulchella, by, Arthur Dendy. 
This @ a new genus and species of calcareous sponge, which is 
allied to Ute, but in Which the individuals are fused together into 
a common mass.— The geology of the southern portion of the 
Moorabool valley, by T. S. Hall and G, B. Pritchard. 

April 9.—On the occurrence of the genus Belonostomus in the 
Rolling Downs formatiog (Cretaceous) of Central Queensland, by 
R. Etheridge, Jun., and Arthur Smith Woodward, of the British 
Museum. This is described as a new species, under the name of 
Belonostomus swegtt.—Note on anew genus of Chaetopod worm 
parasitic on a sponge of the genus Rhaphidophlue {fom Port 
Phillip, bY Prof. W. Baldwin Spencer. The worm is remark- 
able in having the dorsal surface covered with a series of rows of 
sete, each row enclosed in a membranous web, the bunches of 
setæ on the feet are Also enclosed in webs. s 

X eGÖTTNEEN. e 

Royal Academy of Science.—In the Journal of the Scien- 

tia@c Academy of Géttiggen, the following papers of scientific 


interest appear (July to December, 1890) :— 
July.—-Fr. Pockels : On the interference phenomena of con- 


. vergent homogenegus polarized light through twin-plate uniaxal 


crystals.—-Voigt : Determination of the elastic constants of 
Brazilian tourmaline. ° ° 

August.—Julius Weingarten: On particular integrals of 
Laplace’s equation, and a class of fluid motions connecte? with 
the theory of minimum surfaces.—Venske: A modification of 


e Hesmite’s first proof that ¢ is transcandental.—Riecke : Special 
cases*of eqhilibriam of a system having several phases.—Meyer : - 


Discrimigants and resultants of singularity equatigns (second 
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notice).—Burkhardt : An equatign in the theory of the ther 
functions.—Klein: On the zer@points of the hypergeomet» 
series. ° e? 

October. —Nernst : ©n the distributiomof a subs nce betwee 
two solvents. . e 

December,—Riecke : The thermal potential of weak solutior 
On electricification by fgiction.—Meyers On discriminants am 
resultants of sifigularity equations (thifd notice).—Voigt : C 
the vibrations of strings.—Riecke : Molecufar theory of diffusi 
and electrolytic conduction.—Hurwitz: On*the zero points 
the hypergeometric series.—Voigt: Determination of the co 
stantS of elasticity of seveml non-crystalgine minerals,- 
Auerbach: On hardness and its absolute measurement. 
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STOCKHOLM. ° 


Royal Academy of Sciences, May 13.—The elements 
the hydrography of the Kattegatt and Skagerack, by Prof. ( 
Pettersson. —Studies on the Solenogastres ; i, «monogfaph 
Chetoderma nitidulum, by Dr. A. Wirén.—Researches on th 
fossil wood of Sweden, by Dr, Conwentz, in Danzig.—Prof. ! 
Lovén gave a report on the work executed during the la 
summer at the zoological station of Kristineberg in Bohuslin 
Sweden, and reviewed a paper by Dr, C, Aurivillius on tl 
symbiosis between Pagurus and Hydractinia as well as anoth. 
by Dr, Wirén on Cheloderma nitidulum,—Researches and ol 
servations on the method of Koch in treating tubercular disease 
by Prof. Bruzelins.—A copper-plate engraving pf a map of tm 
world made in the beginning of the fifteenth century, former: 
belonging to the museum of Cardinal Borgia in Velletri, describe 
by Baron A. E. Nordenskidld.—Studies on the brain of teleo 
teous fishes, by Herr G. Andersson Malme. —A final contributic 
to the flora of the Chlorophyllophyse of Siberia, by Herr C 
F. Borge.—On phen-ethyl-propyl and phenyliso-propyl-triaze 
combinations by Dr, T. A. Bladin.—On the specific heat e 
water betwten 0° and + 40°, by Herr A. M. Johansson, —A fe 
formule to calculate the mortality among anguitants of publi 
offices arfd private societies by Dr. G. Enstrém.¢-A compariso 
between the methods of Ångström and Neusfay for determinir 
the conductibility of heat in bodies; ii. experimental researche 
by Dr. Hagstrom.—Hydrographical restarches in the Gullma 
fiord during the summer of 1890, by Miss A. Palmqvist. 
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by the authors, whilst reconciling this conclusion with 
Prof. Cope’s important observations gn the remarkable 
resemblances which obtain between the extinct reptiles 
known as Theromorpha (Theriodontia, Pelycosauria) and 
the Monotreme. Mammals. Recent *observations Nave 


e 
An Introdugiton to the Study of Mammals Living and | shown sueh an intimate connection between the South 


Extinct. By W. H. Flower and Richard Lydekker. 
(London: Adam and @harles Béack,e891.) ° 


HIS work is, as the authors inform us in the preface, 
based larg@ly upon the article Mammalia, together 
with forty shorter articles, written by @rof. Flower for 
the ninth edition of the “ Encyclopædia Britannic&.” 
Cértain other articles by Dr. Dobson and Dr. St. George 
Mivart have also been made use of. The illustra- 
tions, most of which are admirakle, are chiefly those 
prepared for the “Encyclopædia,” but many have been 
added. Mr. Oldfield Thomas, of the British Museum 
has assisted the authors in special matters. To Mr. 
Lydekker fell the task of arranging the various articles 
made useeof in proper sequence, filling up gaps and 
adding new matter, a Jarge amount of which treats of the 
extinct forms. l 
The book resulting from this process is undoubtedly 
one which will be found interesting and useful by ail 
students of zoology. There is a great deal in it which is 
worth reading ; especially so are the fouf introductory 
‘chapters ore general anatomical characters, origin and 
classificatfre of the Mammalia, and on geographical and 
geological Mistribution. Moreover, with regard to im- 
portant animals *such gs the horse, sheep, goat, pig, a 
great deal of accurate information of varied character is 
given. The whales are, as we should expect, treated 
with special mastery, and throughout the book we come 
upon pages which are models of lucid statement and 
judicious selection of matter. è 
It should, however, be clearly understo®d that she book 
is not and does not profess to Be a complete work of 
' reference on the Mammalia, The references to extinct 
groups are exceedingly scanty, and@whilst they serve to 
stimulate the reader’s desire for further information, do 
not, as a rulg, furnish him with the titles of original works 
in which such infgrmation i$ to be found, The bullkeof 
the work coiisists of chapters ereating of the orders of 
Mammalia in systematic sequence, and there is no doubt 
that, both for the generdi reader and for the more technical 
zoologist, they form’ a mine of valuable information well 
up to dategand as a rule well set forth by the aid of 
illustrations, As an example of the latter, I may refer to 
the excellent woodcuts of the skull of Tritylodon from 
the Trias of South Afgica, and of various lower jaws 
illu8trating the section on Mesozoic Mammalia ; but ad- 
ditional figures of this most important and little known 
series of forms W8uld have been welcome, ang one reads 
with unfeigned disappointment the declaration that it 
: bg s 
would þe beyond the scope of the present work to 
describe in detail, or evegeto mention the names of, all 
the members of this groups” á 
There are one or two points @f gentr@l interesf in the 
earlier chapters to which I may Wriefly call attentign. 
The view originally formulated by Huxley, that in look- 
ing among Vertebrates for the progefitots of the Mam- 


African Theromorpha and the Labyrinthodont Amphibians. 
that there can, our-authors maintain, be no hesitation in 
regarding the one group asethe direct descendant of the 
other, and “we may probably regard the Mammalia as 
having originated from the same ancestrel stock at the 
time the Amphibian type was passing into the Reptilian.” 

In reference to classification, the authors observe that 
itisa Simple matter to indicate nataral groups, such as 
orders aisd sub-orders, among existing Mathmals, but when 
we pass to the extinct world all is changed. Mew forms 
are discovered which cannot Be placed within “any of 
the existing divisions. ‘Our present divisions and 
terminology are,” say Prof. Flower and Mr. Lydekker, 
“no longer sufficient for the purpose [of a classification 
„which shall embrace extinct forms]; and some other 
mgethod will have to be invented to show the complex 
relationships existing between different animal forms 
when viewed as a whole.” Apparently the authors 
mean, by the last five words of this sentence, “ when 
all are viewed together.” The necessity for drawing 
up lists and catalogues in # linear series is deplored, 
but unhappily no attempt is made by the authors 
to grapple with the difficulty. A classification of the 
Mammalia in a linear series is given as far as fami- 
lies; and éhe names of groups containing only extinct 
forms are printed in special black type. I should have 
been vesy glad to see some attempt to set forth in the 
form, of gettealogical trees the senior ayther’s views on 
the gegetic relationships of this confessedly drtificial 
linear series. I cannot admit that the division of the 
Mammalia into three groups—Prdtotheria, Metatheria, 
and Eutheria, or, as De Blainville called them, Ornitho- 
delphia, Didelphia,and Monodelphia—expresses a natural 
fact, if these three groups are regarded as eq@ipollent, 
and as succeeding one another as three “ grades” of 
evolution. It is not difficult to*come nearer ¢o an ex- 
pression of actual genealogical relations than tleis. 
appears preferable to divide the Mammalia primarily into 
two grades : (A.) the Monotrema, and (B.) the Ditrema ; 
only so do we give expression to the wide gap by which 


the Srchaic characteristics of the Monotregies separate ° 


them from all other Mammals® Then we can divide the 
Ditrema—not into two successive grades of structure—but 
into twp diverging ranches, viz, BYanch a. Marsupialia, 
and Brangh 4. Placentalia. Of the Placentatia our 
authors say that their affinities with one another are so 
complex that it is impossible fo arrange them seriall with 
any regard to natural] affinities. They might, however, 
it seems to me, embody their own conclusions in classi- 


It. 


ficatory form, and divide the Placentalia into four diverg- “=° 
e. 


ing sub-branthes, the chi&f being (a) the Typidentata, the 
three others being (4) the Edentata, (c) the Cetacea, and 
(d) the Sirenia. The group which I call Typidentata oug 


authors actually defirte, though they dg not name" it aad * 


use it as would surely be convenient. 


- malia we must pass oter all known forms of birds and, remaing Eutherian Mammals [zc. Placentals after ex- 


‘reptiles and go right down to the Amphibia, és maintained 
No. 1128, VoL. 44]: 


* clusion of EdentatasCetacea, and Sirenia] are @learly urfieed 
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by the characters of their teeth, being all heterodont 
and diphyodont with their dental system reduaible to a 
common formula.” I have for many years made use 
in my lectures of the classification of Mammalia above 
indicated which maf be summarized thus :— 


Class MAMMALIA. 


Grade A. MONOTREMA, ` 
Grade B. Digrema. 


Branch æ. Marsupialia. 


Branch ġ, Placentalia. 
U » . 


° 
re R p ‘Iq-qns 


‘Hyeyuapy *7 “q-qus 


‘eruopojoidiq: *g ‘1q-qn 
*eyejuapiddy, ‘2 ‘1q-qng 


No doubt it is difficult, even with the use of the addi- 
e tional terms “grade,” “branch,” and “sub-branch,” to 
set forth the relations to one another of the known order$ 
and sub-orders of Typidentata ; but the attempt must be 
made, and there are materials in the present work for 
gathering some indications of the form which such a ten- 
tative pedigree would take kad the authors gone so far as 
to formulate it. 

In the chapter on geographical distribution, *the six 
zoological regions of the globe proposed by Dr. Sclater in 
1857 are accepted. But here, as in regard to, the treat- 
ment of morphological groups, it seems that a primary 
grouping of the divisions recognized might with advantage 
be introduced, which would give a truer expression of the 

e 

historic relations of existing land surfaces than “hat 
adopted. Reference is made to the proposed elevation 
of New Zealand into @ primary region, but would not the 
truth be more nearly expressed by separating New Zea® 
land and the rest of the world first of alt, as Atheriogza 
ang Thesiogzea? Should not the Australian “region next 
be separated from th® rest of Theriogeea? Theriogæa 
would then be divided mto the Terra Marsupialium and 
K the Tegra Placentalium (without prejudice to the recog- 
nition of the occurrence of g limited number of Mar- 
supials in the latter). The Terra Placentalium includes 
the five regions called by Sclater Palzearctic, Nearctic, Neo- 
efyopical, Ethiopiaff, and Indian. The authors of the 
present work mention De. Heilprin’s opinion that the 
Palearctic and Nearctic regions should be united and 
called the Holarctic region. But they do not adopt this 
opinion, nor refer to Huxley’s proposal to term thfs same 
area Arctogea, and his sfiggestte speculations as to the 
successive connections qf the three great peninsulas (as 
they are at preserft)—the Neotropical, the Ethiopfan, and 

the Indian—with this northern land surface. 

I have ventured%o cite one or two instances in which 


‘syjuopoyordAjog #2 *1q-qus 


* the methods of classification aelopted in the “ Study of 


s 


Mammalia” appear to be open to impwevement. I trust 

that I may without offence express a doubt as to what 
. “precisely is the meaning of the last, part of the following 
å passag@:—e œ 


“The researches of paleontologists, founded upon 


stydies of casts of the interior of the cranial cavity ofe 


NO. 1128, VOL. 44] ‘ 
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-| marked case of the same general phenomenon. 





e 
extincpforms, have shown that, in mary hatural groups of 
Mammals, if not in all, t8g brain has inereased W size 
and also in complexity of surface foldings wit, tle 
advance of time, indicating in this, as in so tmany other 
respects, a gradual progre8s from a loytr to a higher 
type of dévelepment.” å 

I confess that I do not understand what thfs “lower” 
and “ higher type of development ” refer to. The re- 
markable thing about the small brains of extihey Ungu- 
lata is that, whilst they differ enormously in relative size 
and in the low development of other features from the 
bragns of living Ungulates, their possessors exhibited no 
corresponding difference of skeletal structure ; so that Jt 
appears that the brain has had an indêpendent evolution, 
advancing in size and complexity from the initial phase of 
the primitive Ungula far further than has the general 
body-structure. The gap in respect of brain between man 
and the highest apes, accompanied as it is by mere trivial 
differences of bodily structure, appears to be a less 
We may 
say that the brain in the one case is in a loWer and in 
the other in a higher stage of development ; but whether 
the authors mean this merely, or that the whole animal 
has passed “ from a lower to a higher type of develop- 
ment,” and to what kind of morphological doctrine that 
phraseology helongs, are matters which do not imme- 
diately explain themselves. 

The only*way to write of so large, so contpyehensive, 
and so authoritative a work as the present, js to point 
out a few matters for discussion which g rapid review of 
its pages suggests. Such indications of topics on which 
one would like to know more from the authors of a book 
of this kind are not fault-findings, but samples of the 
interest which it awakens in a sympathetic reader. 

E. RayeLANKESTER. 
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FORTY YEARS IN A MOORLAND PARISH. 


Forty Years in a Moorland Parish, By the Rev. J. C. 
Atkinson, D.C.L. (London: Macmillan and Co., 
1891.) R 
eHE moorland parish of which Dr. Atkinson writes 

is the parish of Danby, whick® lies among the 

Clevelaħd Hills, some miles inland from Whitby, Here 

he has worked as a clergyman fgr forty-five years. To 

a man of narrow sympathies and little intellectual curio- 

sity the position might have been trying enough ; but in 

the life of the people, in the aspects of Nat®re, and in 
locaf problems appealing to the antiquary and the his- 
torian, Dr. Atkinson has found sources of interest which 
have never lost their charm. In*the present volume he 
records some reminiscences of the pursuits which have 
occupied him, and of the impressions hich have been 
made upd him, during all these years; and a very 
fafcinating record iteis. He nt only has powers of 
keen and accufate observation, but carries on Mis re- 

searches in a thoroughly scidMtific spirit; and he is a 

mastèr of the diffigult arf of stating problems in a manner 

that s€cures attention hile thay “are being gradually 
solved. His jmmediate subject is Danby; but if the 
author had never raised his eyes te,look further afield, 
his read@rs might soon hav felt that he had. told them 

about af much as “theyewiShed tô know. Facts relating ` 
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to a particular lagality can never*be really understood 
unlessathey are brought into connection with kindred 
flats Jo other parts of the world. This is constantly ° 
borne in mfhd by Dr. Atkinsgn, and his ample learning 
enables him to sapply the principle *in many different 
ways; so thdét, when he is talking about Danby, he is 
often talking at the same time about wide regions of the 
British Islands, and ever about stages of culturê through 
which tke greater part of the human race has passed. 
One of the mast interesting of the sections into’ which 

the book is divided is the one headeg “ Antiquarian.” 
In Danby, as in Cleveland generally, there are many pee- 
historic byrial-moutids, and a large number of these he 
has carefully excavated. The only traces of bronze he 
has discovered are “a few’mouldering fragments of very 
thin plate, found with the unprotectéd bones of a cremated 
body, and not sufficient to fill a very small pill-box half 
an inch in diameter.” Nevertheless, the contents of th® 
larger “ houes ” prove conclusively that they belong to 
the Bronze Age; and Dr. Atkinson is of opinion that 
they date *from the later part of the period. He has 
found many vases of the Bronze Age type, some jet beads, 
two polished axe-hammers, various bone pins, arrow- 
heads and other objects of flint; and by far the larger 
proportion of these treasures may now be studied, along 
with similar treasures recovered elsewhere,*in the British 
Museum. Dr. Atkinson tells with great spirit the story 


of the morg pemorable of his explorations ; "and he has 


| 





ingly a coarse shirt, with a belt or girdle to confine it 
round hig middle, was made for him, and left in the barn 
where he worked. When he found the gift, Hob broke 
out in the following couplet :— 
‘t Gin Hob mun hae nowght but a hatdin’ hamp, 
Ile’. coom nae mair; nowther t8 berry nor stamp.” 

Dr. Atkinson was delighted with this couplet, for it 
preserves three words which had become obsolete forty 
years ago, and two of whigh—“ berry” and “hamp ”—- 
had no actual meaning to the speaker. “Stamp” was 
the word for “the action of knocking off the awns of the 
barley previously to threshing it, according to the old 
practice.” “Berry,” meaning to thresh, he had been 
“lookifg 4nd inquiring for, for yeaes, and looking and 
inquiring in vain.” As to “hamp,” he fad “never had 
any reason to suppose that it had once been a @onstituent 
part of the current Cleveland folk-speech.” Thè hamp 
was a kind of smock-frock, gathered in about the middle 
and falling below the knee, and was gt one time the 
characteristic garment of the English peasant. The 
word “seems to be clearly Old Danish in form and 
qyigin.” . 

There are several chapters which will give pleasure to 
students of geology and ornithology ; and in his notes on 
weddings, burials, the harvest-home, and holy wells, the 
author displays much ingenuity in detecting survivals of 
what were in past mes wide-spread customs. In the 
interpretation of old historical documents, and inthe purely 


much that ds*amusing to say about the wonder excited | descriptive parts of the book, he is equally successful, 


among his rustiœ neighbours by what seem to them his 
mysterious proceedings, and about the interest aroused 
in the minds of those whom he has from time to time 
induced to help him. Across the ridges between which 
lie the dales of the district are ancient earthworks, all of 
which “are defensive against attack from the south, and 
in no other direction whatever.” Of thase dykes, which 
seem to be of the same period as the burial-mounds, Dr. 
Atkinson gives a full and lucid account, and he offers 
some suggestive hints as to their relation to other old 
fortifications in the neighbourhood. He has also an 
excellent chapter on various pits which have often been 
described as the remains of “ British settlements.” 
There can be littl® doubt, as he shows, that in reality 
these pits are the remains of early mining excavations. 
Another valuable paw of the book is devoted to folk- 
lore. The belief insvitches has not even yet wholly died 
out in Cleveland ; and forty years ago it was still a more 
or less pot@nt factor in the lives of the people. he 
author gives%ome curious instances of the power formerly 
attributed to witches, and of the means by which their 
* e 
devices, were supposed to be thwarted by the “wise 
men” of the district. Hesuggests that witches may not 
always have been@pere impostors, but that in some cases 
they may have been able,to exercise the kind of influence 
to which the phenomena of hypnoti§m are believed to Be 
due. Éven more interesting than the traces*of faith in 
witchcraft are the survivals of “ fairy,” “dwarf,” ang 
“Hob” notions. According to astale told to Dr. Atkin- 
son by an old woman; there was a farm in Glgisdale 
where Hob, so long as he was not spied upon, did much 
excellent work at nie‘ht. At last some one was curious 
„ enough to watch him, and it Was thought he woulĝ be all 
the better for “something to hap hisse? wiy.” Accord- 


NO. 1128, VOL. 44] . 
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Some readers, finding so many things to lure them on 
from the beginning of the work to the end, may be dis- 
posed to think that Danby is a very exceptional parish. 
What iseexceptional, however, is not so much the writer's 
subject as tfe knowledge and insight which® enable him 
to appreciate, and to make others appreciate, fts true 


interest and significance. 
Ld 
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“OUR BOOK SHELF. 


Anatomy, Physiology, Morphology, and Development eof 
the Blow-fiy (Calliphora erytiocephala). Part II. 
By B. Thompson Lowne, @#.R.C.S., F.L.S., &c. 
(London: R. H. Porter, 1891.) Tia 

THE general features of this study in insect anatomy have 

already been noticed (NATURE, Vol. xliii. p. 77). Part II. 

describes the exoskeleton in considerable detail, and con- 


tains many useful and elaborate figures. Plate v. and 
the @ccgmpanying explanations give the author's viewse 
upon the morphology of the iasect-head. ‘The pre-oral 


part he regards as developed from three bladder-like 
swellings, to which correspond three, primary divisions of 
the cephalic nerve-centres. The post-oral part is sup- 
posed to agise by the fygion of three jaw-bearing seg- 
ments. The terminal portion of the proboscis is 
probably developed, according t Mr. Lowne, fron®the 
first, and not from the second pair of maxilla. The de 
scription of the mouth-parts is very full, and the figures 
are extremely good. 

The thoracic skeleton i 
perhaps overSninutely, seéing that, in our author’s words. 
“ a classification 8f the various sclerites indicative of 
their morphological significance is not possible with our 
present knowledge.” 
special students show that it is easyeto imjerpmet the 
complex thoracic structures in a different way drom that 
here adgpted. 

* Excellent figures are given of the legs, feet, and wings, 
e 
e 


o 


° 
s also minutely described, , 


Other careful descriptions by". e 
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and the description of the foot of the fly is of very special 
interest. The wing-joint is described with ggeat care 


s LETTERS ZO THE PI TOR. 


* si . ° , 
and thoroughness,’ in connection with the mechanics of |.[7%e Editor does not hold hifsself responsible for opinas &- 


flight. 

“@amparisons betyeen insect and veréebrate structures 
are made with great ‘Boldness. One example will prob- 
ably astonish common-place morphologists. Weismann 
observed that the femoro-tibial part of the fly’s leg forms 
at first a mese lateral prominence, which is converted by 
segmentation and constriction into a bent knee, the 

. . s 
upper part yielding the coxa and femur, the lower part 
the tibia. Mr. Lowne conferms this account, and illus- 
trates it by fig@ring five stages (Fig. 34). Next he com- 
pares the lateral prominence to the exopodite of a biramous 


limb. Then he adopts Dr. Gaskell’s suggestion that the, 


limbs of an Arthrgapod may correspond to the isceral 
arches of a Vertebrate. In the following sentence we 
reach the climax. “The double character of the em- 
bryonic appendages in tee Crustacea, and in the maxillæ 
of insétts, as well as in the thoracic timbs of the rudi- 
mentary fly-nymph, is certainly very suggestive of the 
double character of the pterygomaxillary archy or even of 
the hyomandibfflar in vertebrates.” 
So much conscientious labour has been bestowed upon 
` this treatise, and it is so useful to the student of insect 
anatomy, that it is a pity te see the text encumbered wieh 
discussions which, to avoid dogmatism, we will merely 
call extremely hazardous. Would it not be better to 
bring out such views in another place, and leave the 
i tan opus free of doubtful matter ? 
hen all deductions haye been made, the book must 
be counted a valuble addition tothe literature of the 
subject. 


Races and Peoples: Lectures on the Science of Ethno- 
graphy. By Daniel G. Brinton. (New York: N. D. 
C. Hodges, 1890. Sold by Kegan Pafil, Trench, 
Triibner, and Co.) 


THE lectures of which this book consists were Gelivered 
at the Acad@my of Natural Sciences, Philadelphia, early 
in 1896. They present a good general view of the lead- 
ing principles of ethnography, as these are understood by 
the author. He bens with a discussion of what he calls 
the physical and psychical elements of ethnography, next 
treats of the beginnings and subdivisiqns of races, then 
takes in order the divisions in which he grranges the 
various® groups of mankind, and finally deals with 
problems relating to “ acclimation,” amalgamation, and 
the influence of civilization on savages, and offers some 
suggestions as to the destiny of races. The human 
species seems to him fo include five races—the Eur- 
african, the Austafrican, th® Asian, the American, and 
insular and littoral peoples. Each of these is subdivided 
into branches, stocks, and groups; and an effort is made 
e sto define the traifs which, according to Dr. Briatofi, the 
members ofeach race hase in common. It is not always 
easy to understand the principle of his classification. 
The Eurafrican race, for instance, includes the following 
groups: Libyans, Fgyptians, East Africans, Awabians, 
Abyssfnians, Chaldaeang, Euskarians, Indo-Germanic or 
Celtindic peoples, and peoples of the Caucasus. These 
peoples are all white; and Dr. Brinton thinks we may 
also say of thera, “hair wavy, nose narrow.” °But the 
differences by which they are separated from one another 
are, at least in some cases, so profound, that it is ex- 
tremely doubtful whether we are warranted in attributing 
to them a common origin, except in the %ide sense in 
which a common origin is attributed # humanity geger- 
ally. So long, however, as Dr. Brinton’s classification is 


* ,*undegstood to be merely a convegient way of bringing 


together ggat masses of facts, it may be of considerable 
service tq, students. The book embodies the results of 
much careful research, and is written in a agar and 
végorous stfle. ° ? 
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pressed by his correspondents. Neither can he undertake 
to return, or to correspogd with the wyiters of, rejected 
manyscripts inténded for this or any othér part of NATURE. 
No notice*is taken of anonymous communications.] 
. 
é Crystals of Platinum, 


SINCE writing anote "on this sdbject to NaTure (vol. xliii. 
P. 541), I have found that it is by no means requise to use 
topaz in order to obtain crystals of platinum from a ribbon of 
that metal heated bya current. Thus the ribbon may be dusted 
over with quartz dhst, and if the temperature be raised to that 
at which this is slowly melting (1430° C. about), crystals of 
platinum gather upon proj@cting points on the quarta. Doubt- 
less the presence of fluorine will facilitate, as descxibed in my 
former letter, the volatilization ®f the platinum, but there is 
little doubt that at a temperature some 300° below its melting- 
point (1750°; Violle) there is a slow volatilization of the metal 
due either to heat pure and simple, or to this in conjunction 
‘vith the presence of a current as in high vacua. 

To put the possibility of chemical action out of the question, I 
weighed a clean ribbon of pure platinum, 9 centimetres in length, 
and passed such a current through it, for 30 minus, as raised 
it to nearly the melting-point of palladium (1500° ; Violle), The 
first weighing was 0'0700 grammes, the second {after heating) 
00688, indicating a loss of 177 per cent. of its weight. 

I find that Prof. A. S. Térnebohm, of Stockholm, has de- 
scribed in a recently-published paper (Aftryck ur Geol. Foren, i 
Stockholm Férhandl., Bd. 13, Haft 2, 1891) cubical crystals of 
platinum formgd by the action ofechlorine gas upon platinum 
black at a high temperature. The figures illustrating his paper 
depict crysta]s similar to those obtained by the pragent method. 

« @j. JOLY. 

Physical Laboratory, Trinity College, Dublin? » 





e 
Porpoises in the Vicforia Nyanza. 


In Dr. Carl Peters’s ‘‘ New Light on Dark Africa,” he speaks 
of ‘‘some large gray-bellied porpoises tumbling about ” in Lake 
Victoria Nyanza, ‘‘and rollicking in the tepid flood ” (see p. 445). 

I should be glad to know whether there is grfy other authority 
for the occurrence ofa Cetacean in this lake. It is* possible, 
but yeryimprobable, as no Cetaceans are known to occur in the 
Nile, or other African fsesh waters, although there has been a 
report of the Manatee being found in the Shari, which runs into 
Lake Tchad (see Barth, “ Reisen,” iii. p. 289), and the Manatee 
also occurs in the Niger. P. L. SCLATER. 





The Zoological Station at Naples, 


dr is desirable that the namés of any biologists who wish to 
make use of the British Agsociation Tabl® at the Naples Zoo- 
logical @tation, during the year commencing in September next, 
should be in the possession of the Committee before the meeting 
of the British Association at Cardiff. ® 

Intending applicants are therefore requtsted to send in their 
names, and a statement of the nature of the work they pro- 
pose to undertake, before June 30, to me as Seeretary to the 
Committee. W. PEeRqy SLADEN. 

13 Hyde Park Gate, S.W., June 6. 





= z 
A BRITISH INSTITUTE OF PREVENTIVE i 
e MEDICINE, 


N Friday, June 3, Sir Mich#el Hicks-Beach received 
in qpe @f the large rooms of the Victoria# Hotel, 
Northumberland Avgnue, am unusually numerous and 
iaflyential deputation on behalf of the British Institute of 
Preventive Medicine. e Sir Michael Hicks-Beach was 
accompanied by Sir Henry Calcmft, K.C.B., Secretary to 
the Board of Trade, Mr. Courtenay Boyle, C.B., and Mr. 
Walter J. Howell., . 
Amogg the members of she deputation were the Duke 
of Wegtminster, fhe Fax of Feversham, Sir Frederick 
Abel, Sir F.eBramwel], Sir John Lubbock, Sir Benjamin 
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Baker, Dr. Farquharsén, M.P., Sig William Thomson, 
Sir James Bain, Si Joseph F ayrer, Sir Philip Magnus, 
Sir Jagbb Wilsdh, Prof. Dewas, Sir Douglas Galton, Sir 
Ah@ald Geikie, Sir William Houldsworth, M.P, Sir 
George Huntphry, Mr. Haldane, Q.C., Mr. Seager Hunt, 
M.P., Sir Guyés Hunter, M.P., Prof. Ray Lankester, 
Prof. Normans Lockyer, Mr. Blundell Maple, M.P., Sir 
Lyon Playfair, M.P., Sir Robert Rawlinson, Sir Henry 
Roscoe, M.P., Sir George Gabriel Stokes, M.P., Prof. 
Burdon Sanderson, Sire Henry Trueman Wood, Prof. 
Victor Morsley, Dr. Armand Ruffer, Mr. Priestley, Sir 
Henry Simpson, and other members of the Royal, the 
Linnean, and other scientific Societies. mn 





The following letters were read from Prof. Tyndall did 

Pfof. Hunley :— ° ° 
. * Hind Head, Haslemere, June 3, 1891. 

“MY DEAR SIR Josern,—The battered remnant of four 
deadly assaults, l am still a prisoner ineny bed. Were I a free 
man, I should deem it a privilege to join your deputation to Sir 
Michael Hicks-Beach on June 5. I entirely sympathize with 
the movement. ° 

i: Let me here record a small experience of my own. Last 
summer, while crossing from Dover to Calais on my way to the 
Alps, I notéced, huddled up in a corner of the steamer, a poor 
English boy. He seemed lonely and depressed, and I spoke to 
him, ‘Where are you going, my boy?’ I asked. ‘To Paris,’ 
was the reply. ‘And what are you going to do in Paris?’ 
‘Well, sir,’ said he, ‘I have been badly bitten by a mad dog, 
and I am now on my way to Mr. Pasteur, who I hope will save 
my life. 

eT he case prompted sed and bitter musings. Here was 
wealthy England, with the amplest means at her disposal, with 
some of her@ablest men ready to investigate and apply those 
means, ins®hely forbidding such investigation, and compelling 
her childreneto resort to a foreign country to have themselves 
rescued from the most horrible of deaths. As I spoke to the 
lad, the virulent rabic viras was probably already in his blood, 
and his chance of life depended on the promptness with which 
Pasteur’s vaccine could be introduced to combat and destroy 
that viras. Every hour lost in the collection of money for the 
boy’s journey and in making arrangements with Pasteur for his 
reception—evefy, hour lost in his transport from England to 
France—was so much time given to the virulent virus to pursue 
its fatal work, and to ruin the chances of thegoy’s rescue. | This 
is the state of things to which we in Kngland are forced t8 sub- 
mit ; this is the condition to which we are reduced, through the 
deference paid by English statesmen to a noisy and an ignorant 
faction. . 

“ But while the investigation and treatment of hydrophobia 
confer immogtal honour on Pasteur, this malady is but a small 
item in the array of disorders now demanding investigation. 
Suspected from timg to time by men of genius in the past,«he 
fact that all communicable diseasesgare due to micro-organisms, 
which increase and multiply after the manner of living things, 
has, in the opinion of our first authorities, been now reduced to 
demonstration. Your proposed institute is to be devoted to the 
investigation of such® organisms—to the study, that is, of the 
science of bacteriology. In regard to questions of life and 
health, such®an institution is the most pressing need of England 
at the preserg hour. A good deal of the weary time wlaich I 
have been forced to spend in bed during the last six months 
has been devoted to making myself acquainted with what is 
beipg done by the staff of “he Hygienic Institute of Berlin, an 
institute of which the German nation may well be proud. I 
have occupied myself in drafving up an account of the researches 
recently carried ouf¥in connection with the institute, In regard 
to our most fatal disorders, these researches will effct a revolu- 
tion, not only in public knBwledge, butealso in the thoughts amd 
practice of medical men. It would, in my opinion, be a 
lamentable mistake on the pagteof an English statesman to place 
himself in official antagonism go the enfinent and illustrious men 
who on June § will advocate the foynding,of,a similar inStitute 
in England. ae . 

“It is, I think, fortunate thal you‘have in Sir Michaa Hicks- 
Beach a statesman not likely to fall into the eextravagances of 
sentimentalism. Thesbverwhelming preponderance of English 
intellect will be represented bY the deputation. He may rest 
assured of it that this prep8nderanee will become moregand moree 
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conspicuous, until finally the misguided opponents of a ‘rae 
philanthropy will cease to engage the attention, much less enlist 
the sympaphy, of the English people. 
“ Believe me, dear Sir Joseph, most faithfully yours, 
“JOHN TYNDALL. 
‘*Sir Joseph Lister, Bart.” 


e 
“ Hodeslea, Hasgbourne, June 2, 1891. 

“ DEAR’SIR JOSEPH LISTER, —I am very sorry that I am 
unable to join your geputation on June 5. 

“Tf I could have been with you, I think T shoudd have asked 
to be permitted to point out to the President of the Board of 
Trade that medical science is Sot excepted from the rule which 
holds good for other branches of natural knowledge, and that it 
can be advanced only by reasoning based uponenbservation and 
experiment, and constantly controlled by both, especially by the 
latter. 

‘*¥ugher, that by working in this fashion a marveilous 
improvement of medical science has beech effected during the 
last half-eentury, and that the harvest of what Bacon called 
‘fruits,’ which is now waiting for the gatherer, pight fully 
occupy half a dozen such institutes as that in which we are 
interested. . 

“Starting from the unquestionable facts that the work we 

xopose to wndertake is of supreme public utility, and that the 
number and extent of the problems of patholowy are enormously 
great in proportion to any existing means of dealing with them, 
I should have ventured to ask why we should be refused the 
ly privilege we seek—namely, that official recognition by the 
oard of ‘Trade which will afford the institute security against 
the possible misuse of its funds in future? 

“No doubt, however, all these points will be much more 

effectually put by yourself and other members of the deputation. 
“I am yours very faithfully, 
‘T. H. HUXLEY. 

‘* Sir Joseph Lister, Bart., F.R.S.” 


Sir Hénry Roscoe, M.P., in introducing the deputation, said 
that it represented not only the whole body of medical men in 
this country, but also, without exception, all the scientific 
elements amongst scientific men, and also a large number of 
others who were interested from the national point of view in 
the establishment of an institute of preventive medicine for 
this courftry, and for which it was proposed to obtain incorpora- 
tion yinder the Board of Trade. He need nog g@into the ques- 
tion as to the national importance of an institution of tlfis kind. 
There was no civilized country in Europe, and scarcely any- 
where else, in which this subject had ngt awakened the interest 
and claimed the attention, not only of the scientific men, but 
also to a great extent of the Governments of those countries. 
What they asked Was that Sir Michael Hicks-Beach would be 
good enough®to enable them to found and to carry oma British 
Institute of Preventive Medicine, anglogous and of a simflar 
form to those great institutes which existed in France, Germany, 
Russia, and in a great number of otfMer countries. They were 
sorry to find that the object which they had in view gnd the 
request that they made to Sir Mic 
with the success which they hêd hoped. They learnt from the 
answer which he had given to Major Rasch in the House of 
Commons that the refusal to grant what they requested was 
baseé op objections received by the Bomd of Trade, They, 
merely asked that the institution §pould be registered under the 
Limited Company Act, with the omission of the word limited,” 
in order to impress the public with the fact that the institute 
was not established for the purpose af gain, but purely for 
sanitaryand scientific objects. The objections were based upon 
the fact tha®a part of the egork would include experiments on 
animals. In reply to this they had the opinion of counsel that 
the Board of Trade had only * gatisfy themselves th@ the 
object Was charitable, and that the pronfolers were persons 
whose position was a sufficient guarantee of the high characler 
of the proposed institute. 


Sir Joseph Lister said the object of teir deputation was to “™S® 


request Sir Méchael Hicks-Ideach to reconsider his decision, and 
to grant the Jicenceginder the Board of Trade which was really, 
as*it would seem, almost essential to the prosperity, if not indeed 
to the very existence, of the institute. It was essential, in order 
thaf they might hold meney in trust, that they should be incgr- - 


porated. They had been promised a large®sum & mofiey, the - 


receipt gf which would be essentially dependent upon their in- 
corporaston, and if they were incorporated as a limited liability 
> s. *e 


el had not met altogether °* 


e that théy could obtain there. 
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company they would not be able to appeal to the public for | health of mankind andethe lower animalg, and the general 
funds with any success. Inthe first place, their institution would | progre8s of the public weal. , bd 


have a mercantile character, which would tend to eepel sub- 
scribers ; and they Ifad the opinion of counsel that under such 
circumstances it would be in the power of the subscribers at any 
tig to agree to have the institute woundgup and the funds 
divided amongst thenfSelves. To appeal to the public for sub- 
scriptions, therefore, und&r these conditions would beg absolutely 
hopeless. On the other hand, if the licence were granted there 
could be inserted by the Board of Trade ae condition that the 
funds of the “institute should be used only for scientific and 
charitable objects, and in that way their position would be per- 
fectly secured. The only practical alternative, if it was still 
thought right to refuse their request, would be that they should 
be incorporated fy Act of Parliament—a process which would 
involve very great loss of time and also very serious expense. 
The importance of the object which they had at heart was one 
which he thought need hardly be much dwelt upon. e Préventive 
medicine based ugon Bacteriology was a matter of comparatively 
recent experience, but it had been making gigant% strides, 
and everyeyear and almost every week they were learning 
of newetriumphs achieved®in the discovery of the essential 
nature of disease and of the means of preventing such 
disease. He might be permitted perhaps to refer to one 
or two illustrations of the value of the work carried on at 
such institutes both to man and to the Joweranimals. The work 
done by M. Pasteur for the rescue of those bitten by mad dogs 
from the horrible death of rabies was bearing invaluable fruits. 
It had been estimated that within four years at the Pastewr 
Institute 12,000 lives had been saved. During the last six years 
403 British subjects had been treated, and out of those 403 only 
seven had died. If they took into account the loss of time in- 
volved in making arrangements for going to Paris, and con- 
sidered also that the essence of M. Pasteur’s treatment was to 
intercept the disease before it arrived at ghe vital organisms in 
the brain, they might anticipate a large amount of success ifthey 
had the means in this country of having the same freatment 
carried out. From Germany had come the discovery of what 
was termed tubercle bacillus—that was to say, the micro-organ- 
ism which was the essential cause of tubercle, he greatest 
physical scourge that afflicted the humanrace. To establish that 
that bacillus was really the essential cause of this disease in all 
its diverse forms required a large am: unt of investigatidh such as 
could only be earrjed on in institutes like that which they desired 
to see established. That the institute would be of great benefit 
also with regard to diseases of the lower animals mighf be seen 
from the discoveries made as to the cure of anthrax by M. 
Pasteur, and as to the Reatcient of another affliction known ag 
“quarter evil” by a scientist of Lyons. Various bacteriological 
laboratories had been already established in te British Islands, 
but it was universally allowed that none of those esting was in 
the least Equal to a great institute such as they desired to see 
established. One proof that such was the case was presented by 
the fact that our best worlers in these subjects had been going 
continually to Paris or to Berlin for the superior advantages 
He ventured to think that the 
mass of educated opinion ®epreSented by the deputation was 
surely more deserving of attention than the views of those who, 
with whatever excellent intentions, had petitioned against their 
scheme. The truth avas that objections were made because the 
petitioners objected altogether to the performance of experiments 
upon living animals,and not Because they thcught that there was 
already sufficient opportunity for work of this kind. If those peti- 
tioners knew how very gmall was the amount of suffering really 
inflicted upon the animals in such an institute, and how®scrupu- 
lous wa? tne care taken to ayoid aljgneedless pain, ethey would 
not (at least, the great majority of them would not) have made 
the qpposition that, they had made. He even doubted whether 
the question of theimbeing likely to perform experimerfts upon 
living animals was one which the Board of Trade had any fair 
reason to occupy itself with. The licensing of places for the 
performance of such @xperiments, and the licensing of indivi- 
dual experimenters had always rested with the I[q@me Secretary. 
Foreign institutions such as that which they gesired to see estab- 
lished had been largely endowed by the State, and he did rot 
relinquish the hope that our Government might at some future 
. time sẹ its way to give them substangial aid. But, how€ver 


. that might hg, they ventured to hope that no department of this 
© Governmenf would oppose any unnecessary obstacle to ap enter- 


prise which had for its sole object the welfare of humaagjty, the 
e 
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that wheg you had established® this institution, supposing my 
licence were granted, ang applicatign “would be made to the 


Sir Lyon Playfair, M.P., eaid that experfments on} living 
sanimals had been sanctioned by Parliament, which had inust 
the Home Secretary to make suitable restrictions for the carry- 
ing out of the operations. ‘Phe proposed jistitute was pro- 
moted differently from those in foreign countrigs, which were 
being founded by the State, and the deputation only asked to be 
allowed to associate for a purpose recognized by Parliament, 
and with such restrictions as Sir Mjchael Hicks-Beach or the 
Home Secretary thobght proper to impose. e 
Prof. Dewar spoke of the importance of the proposed {institute 
from a chemical point of view, and Dr. Ray Lankester and Sir 
James Crichton Browne also spoke. 
ir M. Hicks-B&&ch, in reply, said :—I hope that it is not 
through any fault of mine that those who hgve arranged for this 
deputation have not come me in the ogdinary nuntbers of a 
deputation, but have thought it necessary for theif object to 
summon from different parts of the country so very large a 
number of gentlemen who are very actively engaged, and 
whose time must be very valuable, not only to themselves, 
but also to the public. I am not disposed to be influenced 
m any matter by the mere numbers of a deputation. It 
would be perfectly possible for you and for those who differ 
from you on the other side to fill a very much larger 
room than this. I think the deputations should lee weighed 
rather than counted, and if half-a-dozen of those who are now 
present had come to me saying what has been said to-day, and 
authorized to speak on behalf of all of you, I can assure you that 
I should have attached as much weight to their arguments as I 
can do now. But, of course, I accept your presence here as a 
strong testimony to the great interest that you feel in this sub- 
ject. I am sogy to confess to have differed from so many 
gentlemen of such eminence as those who have supported this 
movement, agd to have found myself unable to gramt the appli- 
cation of the British Institute of Preventive Mediche for per- 
mission to register the Association without the 2ddition of the 
word ‘‘limited.” It is only due to you thay I should explain, 
as shortly as I can the reasons which induce me to arrive at 
that decision. Now, the section of the Act of 1867, under 
which you ask me to act, lays down two preliminary require- 
ments which must be proved to the satisfaction of the Board of 
Trade—first, that the Association shall be formed for one of 
several purposes, such as, for instance, that of protnoting science, 
or some other useful object ; secondly, that the profits of income 
will be applied to promote the objects of the Association, and 
that the timent of dividgnds will be prohibited, Now, I will 
assume that you have complied with both these requirements ; I 
say nothing to the contrary. But the proof of such compliance 
does not, in my opinion, compel the Board of Trade to act on 
the section. Something has been said to-day to the effect that 
you have obtained counsel’s opinion that it does compel the 
Board of Trade so to act. I have taken another view—I admit 
If you wifl place before me the opinion 
upon which your view is basgd, of course T shall very carefully 
conside it, and myself obtain legal advice upon that point, 
because I view it as an important point, as you will see from 
what I am going to say. I have consiflered, as I said, that the 
section of the Act only empowers the B8ard of Trade to act, 
and leaves it to the Board of Trade to decide whether the 
licence shall be granted or not; and if granted, Whether any 
condgtions or regulations should be imposed and igserted in the 
memorandum and articles of association. It therefore seems to 
me that the Board of Trade could hardly grant such a licence 
without expressing approval, by the “mere fact of the grant, of 
the Association to which it is granted. In your case 1 thinks I 
have no right to express such an approval, because, if I rightly 
interpret Clause 3¢ of your memorandum, Wainderstand—and I 
also gather from what has been said to-day—‘‘ that experi- 
melts on living animalse calculated ® give pain,” to quote the 
words of the Agt of Parliament, are included among your 
objects ; in 8ne word, that vivigegtion would be part of your 
werk. Now, this is a*subject yhich the Legislature by the 
Cfuelkty to Animals Act, 1876, has placed under the control, not 
of the Roard of Trade, buf*of the Hamé Office. By that Act, 
as you kgow, vivisection is*made illegal except by-licence from 
the Home Offices and under the most stringent regulations, in- 
cluding inspection, by jnspectors of the Heme Office. I assume 


without legal advice. 
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Home Office for g liceace or liceages for vivisectien on the 
premises of the instifite for some one or more of its members. 
dt seeps to me that the Home Secretary would have fair ground 


t® cofplain of my action, if in a matter of such admitted diffi, 
culty, rousin® as it does the strongest feelings of both sides, I 
did anything whfgh would enabl@ you to gp before him, to whom 
Parliament hag intrusted this subject, with the stgmp ef approval 
as it were eon another Government department which has 
nothing to do with the subject at all, Now, I hope I have put 
that shortly and plainly., What are your alternaijves? You 
have said Something to me on this sifbject*to-day. You can, of 
course, tf you choose, remove from your objects anything which 
could bring you ewithin the Cruelty to Animals Act, 1876. If 
you did that, my objections would be entirely removed. You 
could, if you chose, form yourselves as a Society, vesting your | 
property in trusteesg associate yourselves under the Compđhies i 

ct as adimited company, inserting a proviso that you should, 
pay no ditidends. Now, I should like to have before me the 
reasons in writing which hate been urged to-day why none of 
these courses would meet your views I can only say in con- 
clusion that I have endeavoured to put to you the difficulty 
which I feel; that I will carefully consider what has been said ' 
to-day ; and any documents which the promoters of the Associs- | 
tion wish to place before me to enforce the views which have 
been expressed I shall be glad to receive. 

Sir Joha Lubbock, in moving a vote of thanks to Sir Michael | 
Hicks-Beach, said that Sir Henry Roscoe had authorized him 
to say that the further information which had been asked for 
should be furnished to the Board of Trade. Vivisection was 
after all a very small part of the question before them, unless, | 
indeed, vivisection was to be understood as applying to the 
bacteria. He would venture to remind Sir Michael that although | 
Acts of Parliament might prevent them from destroying the | 
bacteria, they could not prevent the bacteria from destroying | 
human beings, and it seemed almost a significant fact that no 
members @f éhe community, as he knew to his own cost, had 
suffered m@re*from them than members of the House of Com- 
mons, He had no reason to suppose that bacteria suffered at 
all,.though human beingssuffered very much from the bacteria, 
The bacteria were now experimenting upon them, and all that 
they asked was that they should be allowed to defend themselves 
from the bacteria, Something had been said about agriculture, 
and he believed that such an institute as this would add much 
to the prosperity of agriculture and probably of manufactures 
and of Commerce, As regarded the teghnical points which had 
compelled the right hon. gentleman to adgpt the course which 
he had taken, he thought if Sir Mighael went into the natter | 
he would find at least two precedents in which an opposite line 
had been taken in cases where vivisection was practised. 

The President—I ought to mentiongthat any of the prece- 
dents which have been mentioned I should like to have placed 
before me. i 


The depttation then withdrew. 
| 








EARTH-CURRENTS AND THE ELECTRIC 
RAILWAY. | 


WELL-MARKED case of interference with the 

vos recorded at the Royal Observatory, 
Greenwich, due apparently to the working of the new 
Electric Railway, having recently been experienced, of . 
which some account might prove to be interesting to | 
electricians, the Astrgnomer-Royal has kindly allowed 
me t8 communicate for publication in NATURE some 
particulars in regard thereto. 

It is known Ghat for many years past a continuous ` 
photographic register of earth-currents hasbeen main- 
tained at the Royal OUServatory. There are two circuits. , 
For Me circuit the earth-plates are at Angetstein Wharf ! 
(A. W.), on the southern wdnk of the River Thames, near 
to Charlton, and at Lady Well, Lewisham (L.W.; éor 
the other circuit the.earth-plates are eneBlackheath (B.), | 
at the south end of tht North Kent Railway tunnel, and 
at the North Kent East Junction (N.K.E.J.) of the 
South-Eastern Railway, the junction, of the North Keat 
and Greenwich lines. Theearth connection ig in each 
case made by an indépendentcapper,plate ; these plates 
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are used only for the earth-current lines, no other Rires 
being attached thereto. From the A.W. earth-plate the 
wire passes by the South-Eastern Railway lines to the 
Greenwich Station, thence undergrotind to the Royal 
Observatory recording apparatus, returning underground 
to the Greenwich Station, and thenge by the railygj to 
the earth-plate at L.W. Similagy fr the Blackheath- 
North Kent East Junction circuit. The direct distance 
between the A.W. and L.W. earth-plates is 3 miles, and 
between the B. and N.K.E.J. earth-plates agout 2} miles. 
The azimuth of the A.W.-L.W. line, reckoning from 
magnetic north towards e&st, is 50°; the azimuth of the 
B.-N.K.E_J. line, reckoning from magnetic north towards 
west, is 46°. Registration is effected in thé usual way. In 
each circuit there is a horizontal galvanometer the needle of 
which carries a small mirror; on this the light from a 
fixed ®ga¢-lamp falls, and, reflected therefrom, finally 
reaches the revolving cylinder as a smalbspot of light. 

Some few particulars concerning earth-current motions 
generally may perhaps be giveg. It has been“ound that 
all cases of diSturbance of the magnets are®accom- 
panied by earth-currents, more or less powerful as the 
magneticedisturbance is more or less prenounced. The 
correspondence is most complete. N8 sudden marked 
motion of the magnets ever occurs without corresponding 
active earth-currents, as may be seen by the plates (copies 
ef the various registers) given in the several Greenwich 
volumes since the year 1832. On days on which the 
magnets are free from disturbance, and show only the 
ordinary diurnal change, earth-currents are very feeble. 

Before speaking of the recent case of interference, we 
may devote a few words to the description of a previous 
case in which the itterferencé was much less marked in 
character, although, with some intermissions, otherwise 
very persistent. Some five years or more ago it was re- 
marked, in the A.W.-L.W. register, that at one part of 
the day a,slight dislocation of the trace occurred, in no 
case indicating a change of potential of more than o'I 
volt, frequently much less: after some hours the trace as 
sudderfly returned to its normal position. This was not 
disgernible every day, but still frequengly,tand still con- 
tinues, Nothing has been perceived in the othe? circuit. 
On examining the A.W.-L.W. records for a number of 
months, it appears that at all pasts of the year the dis- 
‘location occurred some three-quarters of an hour after 
sunset, and the return to normal position at about the 
same intewal before sunrise. The cause of the interfer- 
ence has not been traced, although it has be@h conjec- 
tured that in some way it may be connected with electric 
lighting in the vicinity of the ASV. earth-plate, 

We now come to the recent much more seriĝus case of 
interference. Towards the eng of last year andmalouse 
appearances began to be @bserved in both of the earth- 


! current registers, not continuously but in a somewhat 


irregular manner. Now, however, for some months past, 
the8e mew interruptions have settled down into a regulate 
order. What is perceived és that the iffterference in 
question, causing a continuous vibration of the registering 
needles, commences shortly before 7h. in the morning, 
goes @n all through the day, terminating shortly after 11h. 
in the ewening. This,ywent gn for several mdnths on 
week-days only, ceasing on Sundays, nothing being seen 
after 11h. p.m. on Saturdays yptil 7h. a.m. on Menday. 


But of Sunday, April 5, and on everyesucceeding Sunday e 


to the present time, the interference has been experienced 
also on a portion of the Sunday, congmencing at about rh. 
p-m., and terminating usually at 10h. p.m. or shortly after- 


wards. Vaftious experinfents were made with the view of ° 


djscovering the tause of these anomalous appearances, 
but without definite result. Quite recently, Mr. 
Leonard, the telegrgphic superintendent of the,South» 


. 


Eastern Railway, to whom the Observatory i mich, 
indebted for considerable assistance in many matters ® * 


connegted with the earth-current work, was led to suggest 
s 


° ®%e 
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that the exceptional appearances were most probably 
due to the influence of the new Electric Railway, 
three miles in length, and having terminal stations in the 
City and at StockWell. A comparison being mace be- 
tween the observed times of interference with the earth- 
curt registers, agd the published times of running of 
the Electric Railway tyains, it was found that these were 
simultaneous. Further, in the early part of the year, 
during the period in which the earth-current registers 
were free fom interference on Sunday, there were 
correspondingly no Sunday trains. But on Sunday, 
April 5, it appears that traits commenced to run on 
Sunday afternoon, the same day that Sunday inter- 
ference was firs? noticed at Greenwich. and these Sunday 


“oe 


€ STOCKWELL’ -TERMINUS 


afternoon trains have begn since continued. The whole 

matter is better seen in the annexed tabular statement :— 
© Times of interference with 

earth-current registers at the 


Royal Observatory, 
Greenwich. 


èr 


raft service on Electric Railway. 


On week days. 
"From shortlye before 7 


On week days. e 
Firsg train from Stockwell 6%o am. 


a.m, untilshortly alter bs i City 6.50 a.m. 
II p.m. Last train from Stockwell 10,46 p.m. 
as Ss City . 10,58 p.m. 

. 


On Sundays, commencing 
April 5. 
Fromgabout 1 p.m, un- 


e On Sigelays, commencingApril s. 


Fizst frain from Stockwell 1.0 p.m. 





til To p.m. or shggtly A 3 City.. L6 p.m. 
afterwards. Last train from Stockwell 9.30 p.m. 
” ” City 9.30 p.m. 
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The dine of the Electric Raifway runs from about 
north-east to south-west magnetic, er®more accurately 
the azimuth of the line, r8gkoning from magnetic ynorth 
towards east, is about 50°. The nearest earth-plate \ the 
railway is the N.K.E.J. plate, which is dist@nt from the 
railway, in a perpendiculat direction frém it, about 24 
miles. . à 

The correspondence so far as the comparigon goes is 
complete. During the periods of interference the register- 
ing needl& at the Obsegvatory arg in continual vibration. 
Whether the impulses are in one direction only opin both . 
directions, and what is their frequency, cannot be readily 
determined from the registers. Eye observation of the 
needles may perRaps reveal something to us on these 
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points. The abnormal excursions of the needles indicate 
a cħange of potential varying from a spall fraction of a 
volt to perhaps the one-third of a voltormore. When any 
marked earth-current action arises, the interference be- 
comes in some degree neutralized, and less marked in 
character. ° 

It was found in the course of previous experiments; that 
when, instead of employing the complete §.W.-L.W. 
circigit, the A.W. branch only was allow.d to register, by 
putting the wire to earth at Greenwich, the amplitude of 
vibration of the needle was not perceptibly changed, 
neither was it changed when th® L.W. branch only yas 
allowed to register. Correspondingly, when the B. branch 
alone of the B.-N.K.E.J. circuit*was allowed to register, 
the vibratjpn was much diminished, %whilst with the 
N K.E.J. branch alone registering it was much increased. 

: WILLIAM ELLIS. 
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THE ANNUAL VISITATION O THE ROYA 
OBSERVATORY. 3 


i kd 
°. "F Hk Report presented by the Astronomer-Royal this 
. e = 


year iof nore than usual interest, 


š A The frst part 
deals witheproposed new buildings. 


It has been decided that the museum or storehease for | ow 
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portable instruments and app&ratus should be built so as 
to form the cefttr&l octagon of a future cruciform struc- 
ture ingthe South Ground, which Would accommodate the 
physical brangh of the Observatory, and would carry the 
Lassell equatoyialand dome at sue} a height above the 
ground ehat the reighbourmg trees would not interfere 
ith the effective. usegf the in§tfument. The building * 
e 


ee 
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for the Museum was *commenced, at the beginaing of 
March. In con8equence of a recent decision ef the 
Admirgity to largely increasg*the number of chrono- 
m@tew and deck watches for the Navy, additional 
accommodation for chronometers is required imme- 
diately, the spadg in the prese&t chronometer room being 
insufficient eyen for existing requirements. èe ° 

In other elirections the difficulty of providing in the 
existing Observatory buildings for the accommodation of 
the increaging staff andeof the aacumylating nfaterial is 
severely felt, and it is very desirable that the pressure on 
the space availaple should now be relieved by m@ans of 
a comprehensive scheme, which would supply a suitable 
fireproof brick building to replace the wSoden sheds and 
huts which now disfigure the Observatory grounds, fad 
té provide for the éxpansion whigh has taken place in late 
years, and*which may be expected to continue in the future. 

To provide for the efficient working of the 28-inch 
refractor about to be mounted or the south-east equa- 
torial, the Admiralty have authorized the construction 
of a new iron-framed dome, 36 feet in diameter, to be 
erected on the south-east tower in place of the ex- 
isting wooden drum, which, as mentioned in the last 
Report, has been so much strained in the course of thirty 
years, th8t there is great difficulty in turning it. An 
attempt was made to render the existing dome more 
serviceable by bolting the framework together more 
thoroughly, and by substituting properly turned spheres 
for the cannon-balls, but though the dome is not now 
liable to stick fast as formerly, it is still very difficult 
to turn, and cannot be considered serviceable. The new 
36-foot dome, which is being constructed by Messrs. T. 
Cooke anf Sons, is of peculiar form, adapted to the 
conditions 8% the case, the diameter being greater than 
that of th@tower on which it is erected. 

A photograpltic telescope with 9-inch object-glass by 
Grubb, and a prism of 9 inches diameter by Hilger, have 
been generously presented to the Royal Observatory by 
Sir Henry Thompson. The telescope has been mounted 
on the Lassell telescope as a photoheliograph, to give 
8-inch pictutes of the sun; a camera with Dallmeyer 
doublef (from ‘photoheliozraph No.4), and an exposing 
shutter, specially designed to give veryeshort egpogures, 
being attached to it. e 

Six more electric hand lamps and an Ampére gauge 
(Sir W. Thomson’s) have been purchased. 

In view of the advantage resulfing from the use of 
electric lighting for the photographic equatorial and for 
other instf ments, the Astronomer-Royal considers it 
very desirable that an elettric light installation shguld 
be provided for the Observatoxy, so that this method of 
lighting, which is specially adapted to the requaements 
of an observatory, may be applied to the instruments 
generally. The systém now in use, of charging storage 
cells from primary batteries, is necessarily extravagant, 
and it does not admit of the desired extension. 

With régard to the work done, the following statement 
shows the flumber of observations made with the tr&nsit- 
circle in the year ending May 10, 1891 :— 


Transits, the separat® limbs being counted as 


“separate observations ... ...  .. 6036 
Determinations of collinmtion error ... 307 
TDeterminations@ef level error E thet. Yes °300. 
Circle observations ow. eee ee eg @ 5789 
Determinations of ndir point (included in the  “e 

enumber of circle observations ... e ... ... 387 
Reflection observations of stars (similarly includtd) 593 

e 


For determining the Variation of personal equation 
with the magnitude of the star, $24 tran8its, not jacluded 
in the above, have begn observed. The apparent magni- 
tudes of the stars are altered by placing a wire gauze 
screen in front ofthe object-glass of the telescope, and 
part of a,transit is observ@d with clear apermre, part 





e 
the difference of personal equation for a definite change 
of magnitude. It appears that all the four regular ob- 
servers record the times of faint stars later than bright, 
the difference per magnitude being abolt of ots. 
Altazimuth.—The total number of observations made 


in the year ending May 10, 1891, isagfollows:-- «7 
Azimuthg of the moon and stars ... °... 253 
Azimuths of Mark I... 123 
Azimuths of Mark II. ... ash. Suen vee Chee 193 
Zenith distances of the moon ww sa aa A 118 
Zenith distances of Mark I. è ... ... 124 
Zenith distances of Mark II. er cast 188 


e 

Reflex Zenith Tube.—Since the date of the last Re- 
port, 14 double observations of y Draconis have been 
made and completely reduced to the end of 1890. M. 
Leewy® recent work seems to show that the determina- 
tion of the constant of aberration with thgs instrument is 
more trfistworthy than had been supposed ; though the 
circumstance that the obseryations give # negative 
parallax for y Draconis suggests that there i@ some 
unexplained source of error. 

Sir H. Grubb reports that the object-glass and tube of 
the 28-inch refractor are now practécally ready for 
mounting; but the Astronomer-Royal proposes to delay 
this operation until the completion of the new dome on 
whe south-east tower mentioned in the first section of this 
Report. 

Work with the 13-inch photographic refractor was 
seriously delayed by the accident to the driving-clock, 
and, later, by the illness of Mr, Criswick ; but 81 stellar 
photographs have been taken, all of which must be re- 
garded as more oreless exp€rimental. Ferrous oxalate 
development was used throughout, and all the plates were 
photographically impressed with the réseau kindly sup- 
plied by Prof. Vogel. The exposures have varied from 
a few seconds to about an hour; and trails have been 
taken both on the equator and near the pole to test the 
adjustment for orientation. Several different kinds of 
plates fave been used, including Cramer, Seed, Paget, 
Star, Maw$on and Swan, and Ilford ; and othe whole the 
choice seems to lie between the Star and the Ilford plates. 

Spectroscopic and Photographic Observations.—For 
determination of motions of appgoach or recession of 
stars, 286 measures have been made of the displacement 
of the F line jn the spectra of 31 stars, and 14 of the 
å line in thẹ spectra of 6 stars, besides comparisons with 
the spectra of Mars, the moon, the sun, or the ®ky, as a 
check on the general accuracy of the results. The series 
of observations with the 124-ineh refractor is now prac- 
tically completed, and the results are under Giscussion. 
An examination of those for the 21 stars most frequently e 
observed shows that thert is f systematic error depend- 
ing on the hour angle, thus necessitating a correction for 
the position of the spectroscope at the observation. 

Ia the year ending May 10, 1891, Photographs of the. 
sun have been taken at Greenwich on 224° days, and of 
these, 483 have been selected for preservation, besides 
18 photographs with double images of the sun for deter- 
minatjon of zero of position. s 

Magnegc Observatioys.—The following are the prin- 
cipal results for the magnetic el@ments for 1890 :— 


if 86W. 


3°9546 (in Bfitish units), 
1°$234 (in metric units), 


Mgan declination e 


Mean horizontal force 


67 21 íg ty g-inch needles), 
67 22 53 (by 6-inch needles). 


Mean dp ai | 
e 67 24 24 (by 3-inch needles). 


. 
Meteorological Observations.—The continuous regis- 
tration of meteorological phenomena has been mayntaige®. 


! without interruption, except for four@days’gin February - 


‘ 


whengthe old thermograph and shed in the magnetic 


with obscured. The ‘cS8mparisongof the two reselts gives e ground were dismounted, and the new thermograph and 
e 
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shéd were transferred from the South Ground to the 
position formerly occupied by the old instrument, to 
make way for the new buildings in the South Ggound. 

The mean temperature of the year 1890 was 48°76, 
being 0°°6 below the average of the preceding 49 years. 

highest air temperature in the shade was 82°8 on 
August 5, and the fowest 13°1 on March 4. This latter 
is the lowest temperafure registered in March gince 1841, 
being the same us that recorded on March 13, 1845. The 
mean monthly temperature in 1890 was ‘below the average 
in all months excepting January, March, May, and Sept- 
ember. In December it wa$ below the average by 1o%o, 
and in January above by 5°23. 

The mean daily motion of the air in 1890 was 272 
miles, being 10 miles below the average of the preceding 
23 years. The greatest daily motion was 837 miles on 
January 26, and the least 32 miles on August 6 The 
greatest pressyre registered was 14°5 pounds on the 
square foot on January 26, 2 

During*the year 1890 
excess® of about three revolutions ofethe vane in the 
positive direction N., E., S., W., N., excluding the turnings 
which are evidently accidental. 


; 


sler’s anemometer showed an | The necessary funds have been voted, and the Com- 


v 


vol, li. pp. 155, 407, apd 413 respectively, As the matter 
now stands, the English definitive resu® for the difference 
of longitude between tif Greenwich fe ke and 
Cassini’s meridian is 9™ 20°86, while the Frenchyresult 
(not yet publisbed) is about o*15 greater, £ discordance 
which, though only about half of that found in the preli- 
minary Giscyssion, is still so large, that thege seems to be 
no alternative but to repeat the work with spgcial precau- 
tions suggested by the experience gained. 

The p®oposal tg determine the longitude of Montreal 
as the base station for the Geodetic Survey havjng been 
sanctiened by the Admiralty last December, arrange- 
ments have been made in concert with Prof. McLeod, of 
the McGill College Observatory, Montreal, for a deter- 
m@nation of the longitudes Montreal-Canso—Waterville— 
Greenwich, the termini,of the cable*Canso and Watér- 
ville, being occupied as longitude ånd not merely as 
transmitting stations, a course® which seems advisable in 
view of the great geodetic importance of these points. 


mercial Cable Company have generously granted the use 
Sf their cable. 
The determination of the longitude of Washington has 


e 
The numbereof hours of bright sunshine recorded | been deferred for the present. 


during 1890 by the Campbell-Stokes sunshine instrument 
was 1255, which is about 35 hours below the average of 
the preceding 13 years, after making allowance fer 
difference of the indications with the Campbell and 
Campbell-Stokes instruments respectively. The aggre- 
gate number of hours during which the sun was above 
the horizon was 4454, so that the mean proportion of 
sunshine for the year was 0'282, constant sunshine being 
represented by 1. ° ° 

The rainfall in 1890 was 21'9 inches, being 24 inches 
below the average of the preceding 49 years. 

The winter of 1890-91 was remarkable for a long 
period of exceptionally cold weather which commenced 
on November 25, 1890. From this day till January 22 
the mean temperature on every day except January 13 
was below the average. The temperature was con- 
tinuously belowe 32° on November 27, 28, December 10 
to 19, 22, 23, 25, 28 to 30, January 2,6 to 8, 10, 11, 17 to 
19. The greatest defects from the average of 2o years 
were on November 8 (-- 19°1), December 22 (— 2077), 
and January 10 (— 19°°3). The lowest temperatures re 
corded during the three months were 1893 on November 
28, 13°°4 on December 22, and 120 on Januagy 10. The 
mean temperature of December 1890 was 2978, or 100 
below the average of the preceding 49 years, the coldest 
December on record siace 1841 previous to 1890 being 
that of 1879, whose mean temperature was 32°°4. In 
this sfme month, December 1890, only 2™4 of sunshine 
were recorded. e o 

Chronometers, Time Signals, and Longitude Opera- 
ttons—-The number of chronometers and deck watches 
e pow being tested®at the Observatory is 169 (413®box 

chronometef, 20 pocket chronometers, and 36 deck 

watches). The annual competitive trial of chronometers 
commences on July 4 and the trial of deck watches on 

October 24. P 

The stime-balls at Greenwich, Deal, and Devonport 
are next referred to. ° he 

Tie reductions for thg lengitude Paris~Greenwich are 
now completed and ready for publication. In reference to 
the discrepancy between the results of the French and 

English observers, gnentioned in the last Report, Com- 

mandant Defforges visited Greenwich in June 1890, and 

went carefully through the reductions with M® Turner and 

Mr. Lewis. No mistake was found én the work, but 

several questions of some importance were raised. The 
eresults of the discussion and of subsequent correspand- 


| effce age summed up in two papers by Mr. Turner and 
*e one by Cofonel Bassot and Commandant Defforges, in 


the Monthly Notices of the Royal Astronomical Society, |, 
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During the past year, Lieutenants Heming, Monro, 
and Smyth, R.N., and Captain Haynes, R.E., have at 
various times been instructed in transit-observing, Mr. 
S. Hirayama, of the Tokio Observatory, was at work for 
some weeks studying the general organization of the 
Observatory. 

e 








THE CLASSIFICATION OF THE TYNICATA 
IN RELATION TO EVOLUTIQM. 
TE 


. 
E detailed classification of the Tunicat® and espe- 
cially of the so-called “ Compouné Ascidians,” has 
usually been found a matter of sbecial difficulty by sys- 
tématists, and each successive investigator has discovered 
grounds for modifying in important respects the grouping 
of genera and families established by his predecessors. 
A glance at the systems of Giard, Della Valle, von 
Drasche, and Lahille, all of recent date? (z.e. pést-Dar- 
winian, and singe the introduction of modern methods 
and the recognition of éhe Tunicata as Chordata), shows 
the notable want of agreement between competent au- 
thorities. There is probably a special reason for this 
exceptional diversity® of opinion, and I believe the cause 
is to be found in the course of evolution or phylogeny of 
the group, and especially in the complex relations be- 
tween the Compound forms and the other Tunicata. 

n fact, if the matter be regarded ¥rom the point of 
view ofthe consistent evOlutionist, the special difficulties 
vanish, the complicated relationships between groups 
(which can only be represented By dendritic diagrams, 
or even in some cases by networks)*become explicable 
and natural, the great diversity in value of the as- 
semblages of forms known as “ genera” and®“ species” 
is s#mply what would be expected, and thee differences 
between the various classificatory systems (allowing for a 
few errors which have been corrected by later investiga- 
tions) can be accounted for, and the conflicting opiniens 
of the authors reconciled. But,on the other hand, if the 
subject be approached from the stang@point of the pure 
systematis@, whose object is to divide and subdivide into 
clefrly defined groups of approxfmately equal value, and 
to recognize ogly “good” genera and species, mothing 
but confusién results; it becomes practically impossible to 
djstinguish and arranBe natusally the groups of Simple 
and CompoundAscidiags; and some of the most interest- 
ing and instructive pqints, suck as the gradation of 
varieti& into species and species into genera, and the 
individual vari&tions in specific characters, are altogether 
lost sight of. ° ° P j 

These views were gxpyessed e partly in my Reports « 
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on the Challengers Tunicata, but farther work Since— | least, and we must not attempt to arrange the families 
on some very extensive collectigns from Australiarf seas | and genera in a series diverging from any one of these 


arg 


on'the Ascidians of our dwn coasts—has convinced | points aloñe ; or if we do, we need not be surprised when 


me that thesonly rational explanation of the protean /* we arrive at obviously unnatural arrangéments which are 


forms and labyxinthine inter-gelations of the Ascidians 
is to be found in regarding the group a8 one in prpcess of 
evolution, whete many of the species, genea, &c., have 
not yet becofhe markedly differentiated by the elimination 
of intermediate forms, and where the animals areso much 
at the mety of their chvironmefit that a special pre- 
mium is*set upon useful characters (if, indeed, there are 
any “specific” characters which are not useful), and Where, 
consequently, the relations between modification of struc- 
ture and conditions of existence brought about by the 
action of natural éelection are exceptionally evident. 
Adopting; then, thiseview, the folowing difficult subjects 
of dispute, and probably thers with which I am not 
concerned at present, can be, I think, satisfactorily ex- 
plained: (1) the connection of the Simple with the 
Compound Ascidians, and the classification of the latter; 
(2) the value of some modifications of the branchial sac ṣẹ 
(3) the position of the Polystyelide; (4) the relations 
between the sub-families and genera of the Cynthiide ; 
and (5) th@numerous “species” of the genus Botryllus. 

(1) If the attempt is made (as in most classifications) 
to regard the Compound Ascidians as a group distinct 
from the Ascidize Simplices, and forming either a parallel 
or a divergent line in regard to the latter, one meets at once 
with the serious difficulty that the Compound Ascidians 
show affinities with the Simple at several distinct points. 
Three investigators approaching the Compofind Ascidians 
after the previous study of certain Simple Ascidians—say, 
the first feegh from Crona, Ecteinascidia, and Clavelina, 
the secondefrom Perophora, and the third from Styela 
and Polycarpa—gould each make out a good case for the 
view that his new subjects were most closely connected 
with the genera he had just been working at. The first 
could demonstrate the undoubted relations, in external 
form and in structure of branchial sac, between Clavelina 
and Chondrostachys, Colella and the other Distomida ; 
the second thigkt point to the similarity (on which I per- 
sonally lay no stress) of Perophora awd the Botryllide, in 
the relations of alimentary canal to br@nchial sac ;eand 
the third could show the close Similarity between the 
Styelinze and the Compound forms Synstyela, Goodsiria, 
and Chorizocormus in nearly every detail of internal 
structure: and all three would be partly right, and 
therefore ynlikely to agree upon any one system of 
classification. 

But when thee attempt *is made seriously to form 
a conception of the past history or evolution of the 
forms in question, it becomes obvious that th® Com- 
pound Ascidians are enot a natural, but an artificial 
group. That is, they are not the whole surviving de- 
scendants of a single group of ancestors, but are poly- 
phyletic ine origin, being derived from several distinct 
lines of angestry which have arisen independently fom 
different kinds of Simple Ascidians, and have since ac- 
quired the common characteristic of being able to re- 
praducge by gemmation $o as to form compact colonies in 
which the members (ascidiozooids) are embedded in a 
common test or investing®mass. We know with as much 
certainty as we kow anything in such phylogenetic in- 
quiries that the ancestgal Tunicates were net colonjes, 
and that reproduction by gemmatich was not a primitive 
character. This property, has, then, “beep acquired 
secondarily by some anceftral Simple Ascidians, and may 
very possibly have been acquired more than once (theugh 
this is not at all necessary for*my theéry of the poly- 
phyletic origin). It follows from*this view (which,I have 
expressed before, but now feel more certaingof from recent 
work), that if we a»è to retain the gsoup Ascidiæ Com- 
posite, or Synascidiz,in oursystem, we must represent it 
as linked on to the Asådiæ Stmplices, at three points ate 
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in conflict with the classifications of our fellow-workers. 

On the other hand, we might abolish ghe group Ascigjge 
Composite altogether as a sub-ordergf Ascidiacez, on the 
ground that it is not a natural group (ze. a compact set of 
descendants from a common ancestor—a single branch of 
the genealogical tree). e 

But if we adopt this course with the Compound Ascidians, 
the same argument might be used in connection with 
other polyphyletic groups threughout the animal kingdom. 
They should all be broken up, it might®be urged, as 
being artificial assemblages. And that would be a per- 
dectly logical and definite position to take up, and one 
for white a*good deal could be said, hut before adopting 
it zoologigts should remember that it invelves a loss as 
well as again. If it gives “the system” a certain preci- 
sion, and an advance of a step og two towards the goal of 
a completely natufal classification, it at the sam@ time 
destroys the recognition of characteristics which certain 
forms posstss in common. In whatever manner they 
have been obtained, there is no doubt fhat Compound 
Ascidians of the present day possess certain features by 
which they can be identified as Compound Ascidians, and 
tlfis fact is surely worthy of recognition in our “system.” 
My own opinion, then, is that the group Ascidiz Com- 
posite: should still be retained, but that its polyphyletic 
origin and multiple connection with the Ascidiz Sim- 
plices should be carefully borne in mind when drawing 
up any scheme of classification, or discussing affinities. 

(z) Some of the ifeas noted above, and others to be 
discussed below, took definite form lately in reading a re- 
cently published memoir by M. Fernand Lahille,! in which, 
while giving a number of important original observa~ 
tions on the anatomy and bionomics of the Ascidians (and 
especially of the Compound forms) of the French coasts, 
the author introduces what I cannot help thinking in some 
respects ang unfortunate attempt to remodel the classi- 
fication of the Tunicata on lines which he cfmmunicated 
a few years ago to the French Association (Congrés de 
Toulouse, 1887), and now elaborates in detail. He 
regards the branchial sac as the neost important organ 
if the Tunicata, and so itis in some respects; but that 
is not sufficient weason for regarding its modifications in 
structure asthe sole characteristics of the primary groups. 
For example, the Appendicularians, instead of beiffg called 
Larvacea or Copelata, and characterized by the presence 
of a tail containing the urochord@are placed in a group 
“ Atremata,” defined by the absence of stigmata jn the 
branchial sac. The openings ing question (stigmata) are 
not even such important structures as the primary bran- 
chial clefts (gill-slits), but are merely the secondary slits 
placing the cavity of the branchial sac in communication 
with the peribranchial or atrial cavity, fnd are of nothing, 
like such high morphologicalevalue as the®presence or 
absence of a urochord, and of the two primitive atrio- 
pores, and the other well-known characteristics employed 
in fornfer classifications as distinguishing the Appendicu- 
lariide. Some of the Thgliacea are placed by Ldhille in 
a group (Hemitremata) of primary importance, by them- 
selves, because they have the ¢tigmata rudimentawy or 
imperfectly formed, while the other Th@liacea are united 
with all the remaining Tunicata, because they are sup- 
posed to be alike in having completesstigmata.* 

Then, again, an altogether fictitious value is given by 
Lahille to the presence of internal longitudinal bars in the 
branchial sac, esp&cially since he shows (as had been done 


by former writers) that these bars develop as outgrowths 
» 


@ . 
tT “ Recherches sur les Tuniciers des Côtes de Fragce ” (gulone, 1890), % . 
is of @ ® 


2 Which, however, is not really the case. The apertureS in the wa 
the bran@hial sac in Lahille’s ‘‘ Eutremata ” are not always homologous 
estructir@® In the genus Culeolus, for example, there are no true stigmata. 
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from the connecting ducts, and that intermediate condi- 
tions can be found in which the bars can neither be said 
to be absent nor present. He describes thisecondition 
in his new specits Perophora banyulensis, and it is also 
present in Z. viridis, Verrill, and in various other Simple 
Aagi dians, as has þeen shown in the Challenger Reports 
and elsewhere. è 

Such cases, although rather perplexing to the syste- 
matist, are perfectly natural from an evolutionist’s 
point of vigw, and they certainly make one regard with 
some suspicion large groups founded upon any such 
one character. Consequently, Lahille’s order “ Stolido- 
branchiata,” characterized ¢olely by the presence of 
a particular Rind of internal longitudinal bar in the 
branchial sac, is, in my opinion, a most unnatural 
assemblage of the families Polystyelidz, Cynthiidz,, 
Molgulide, and Botryllide, which cannot be r€tained. 
It is not safeeto trust to the modifications of structure 
of one organ in the detailed classification of a group, and 
it is espe@ally unsafe whgre that organ is, as in the case 
of the®branchial sac, of great physiolegical importance, 
and so is liable to be considerably modified in accordance 
with the mode of life in forms which are otherwise closely 
related. Morplfological characters of less functional ìm- 
portance are more likely to be retained unaltered, and so 
indicate real genetic affinity. 

Surely Lahille does not seriously mean to contend that 
the internal longitudinal bars in the branchial sac of the 
Botryllidze, Cynthiidae, &c., are different in any morpho- 
logical sense from the similar bars found in other Asci- 
dians, such as the Ascidiide. Although they may be 
slightly different! in their relations to the wall of the sac 
in these two groups, beifg attaclted throughout their 
length in Botryllus in place of only at the angles of the 
meshes as in Ascidia, and are therefore somewhat different 
in their development (ontogeny), there can scarcely be any 
doubt that in their origin (phylogeny) all sugh bars in 
the branchial sac are alike, and are therefore homologous 
structures. 

(3) It follows from what has been said aboye ifi regard 
to the origin ef tke Compound Ascidians, that even thqugh 
the grotip Polystyelidz is placed (as was the casg in the 
Challenger Report) in the Ascidize Composite, it is not 
thereby widely separated from its relations amongst the 
Simple Ascidians. If the sub-order Ascidize Composita@ 
is retained, then the Polystyelidæ mus go in it, since 
they form definite permanent colonies with the ascidio- 
zo@ids e®bedded in a common test; but of course these 
forms are very similaf in many respects to S¢yela and 
Polycarpa—that being ®ne of the points of contact be- 
tween Compound and Simple Ascidians—and therefore I 


* can agree fully with all that Lacaze-Duthiers and Delage 


say in favour of that relatidhship. The matter stands 
simply thus :—If Ascidize Composite is retained, the 
Polystyelidze must be placed in it at the nearest point to 


«Polycarfa amongs® Ascidiz Simplices ; while if As@diz 


Composite. $ abolished, éhe Polystyelidz will form a 
family or a sub-family (it matters little which) alongside 
the Styelinee under Ascidize Simplices. To go further, 
and break up even the genera of the Polystyelidz, placing 
the species beside those Cynthiigge they resemble most in 
the structure of the branchial sac, would be to give no 
valu@at all to the property of reproduction by gemmation 
and the formation ef colonies. M 

(4) It has long been recognized that there are two 
groups of forms ingthe family Cynthiidæ, those which 
centre around Styeda and thosé related to Cynthia, and 
when the remarkable stalked forfns, such as Boltenia and 
the deep-sea genus Culeolus, had been®added, I defined 
these three groups as sub-families under the names 


Styeling, Cynthine, and Boltening. Leaving the mst 


e. : e A = 
* Even this diference is not constant. In some Botryllidæ, aud I think 


in all Polystyetidee and many Cynthitdz, the relations of the bags in the { 


adult are precisely as in Ascidia, Ciona, and Ecteinascidia. ~ 
.° ° ° 
NO. 1128, VOL. 44] 
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e 
out of éhe question, we have the fvo former distinguished 
amorgst other characters by the faet®that the Styeline 
have never more than eight folds in the branchjal sac, 
and have simple tentacles, while the Cynthinæ have alwftys 
more than eight folds, and compound tentacfes. 

A few years ago these seetned well-established characters 
to which there were no exceptions. Last year, however, 
Lacaze-Duthiers and Delage published a preliminary ac- 
count of a Cyzthia from the French coasts, with only eight 
folds (as fn Styelivze) im its branghial sac ; whilg Traustedt 
has discovered that the Cynthia tesselata of Farbes has 
four fotds on the right side of the branchjal sac and three 
on the left (like some Styeline), although the tentacles are 
compound (as if Cynthine) ; and I find that long ago 
Afder described the reverse case in, Cynthia tuberosa, 
Macg., where there areetwelve folds jn the brachial sac 
(Cynthinze), although the tentacles are simple {Styelinz). 
Thus the two links required fo unite the characters? of 
Styelinæ and Cynthinte have been found, which is perfectly 
natural and satisfactory to the evolutionist, and the 

uestion for the systematist now is, Must these two sub- 
amilies be united? I think not. I believe that they are 
natural groups, and that they are really as widely separated 
from one another in their typical members gs we ever 
supposed them to be, although not so completely isolated 
from one another by the extinction of intermediate 
forms. 

If these interesting links, to which attention has just been 
drawn, and which are apparently not common nor widely 
distributed forms, had become extinct a few years ago, 
the Styelinæ end Cynthinæ wéuld without question be 
justly regarded as widely separated groups. And the 
present pogition is merely that a few forms gre known 
which if not bridging over at least lie as stepping-stones 
in the gap; while the vast majority of the species in 
question are clearly distinguishable by ‘easily recognized 
characters into two definite sets. This last fact has an 
importance which entitles it to recognition. I am far 
from wishing to ignore the importance of such inter- 
mediate forms ; in fact I am more likely, I fancy, to regard 
them with undue interest ; but after all they arg single 
species, minute twigs of the great branch under con- 
sideratign, while lorg series of typical Styelinæ and 
Cynthinzee—the many secies of Stye/a and of Polycarpa, 
of Cynthta and of Mécrocosmus—can be divided into two 
groups by their tentacles and their branchial folds, and 
I believe we are juStified in giving expression to this 
natural grouping by retaining the two sub-families in our 
system of classification. It need not lead {any diffi- 
culgies; the intermediate forms can be placed as an 
appendage to the sub-family taken first. We cannot 
now pretend to draw hard and fast lines round all our 
groups, a serial or a tabular classifigation will always give 
erroneous impressions, and in a phylogenetic arrangement 
the linking forms will appear in their proper places as 
litle twigs between the two great branches. 

(5) The genus Botryllus seems to contain an endless 
series of forms which might be (and many of Which have 
been) described as separate species. Giard, twenty years 
ago, pointed out the great varia®ility of the species in 
this genus, and described many varieties and locdl côn- 
ditions, but the supply is not yee exhausted, and one is 
almost tempted to conclude that no sa#®factory position 
can, be talen up anywhere between the two extremes of 
either (1) regarding tlte whole genus (or even the family 
Botryllidze),as an enormous protean species, or @) de- 
scribing nearly every golony &sea separate species. 

Erom the point of view of the systematist or specio- 
grapher, who wants “geod” and well-defined species, 
this group of Ascidians must be® an abomination, but 
to the student of evolution it is full of interest. Here, 
if. anywhere, characters can be s¢gn varying in all 

1 These @re the chief characters, Lut there arg others, such ag the condition 
of the stomgch and digestve glands : 

9 


7. 











s 7 a ) e 
\ . 6 4 
Juwe‘tr, 1897] , NATURE : "133, ¢ 
g = — —$~ A foe 

directions and to alntest all degrees, some variations VocEL. PICKERING. è 
becoming fixed whįje others remafn indefinite. * J am | Hye observation. Fhotogtaphicgbsryatidn, 
at present examining (with the help of my former : r ~ 
stialept, Miss A. E. Warhath, B.Sc.) the anatomical. be A B E E H I K 
characters of a number of colonies of various Botrylli b w e OB 1 25 I8 ®I5 I I 
with the view of finding which characters, if any, can be a es ue 35 I A a AG ee ta 
relied on in distinguishing species or “foymsg’ and I i O T Sq o 5 Ze Z Iæ 
have just geen a series of ascidiozooids of Botryllus Irn. © — = — 4 3 aia 
smaragdus in which the branchial tentacles, usually re- sis a . 
garded as important featgires in the diagnosis of species, To show the differences in type, the following table has 
present gil variations between eight ard sixteen. Every | been drawn up :-— aan e 
one of the numbers 8, 9, 10, IE, 12, 13, 14, 15, ang 16, is Vase: Picxerine, 
represented by one or more ascidiozooids, although 8 and Stars. — 
16 are those most commonly found. Algo several definite Number and Type. _ © Typel. Type Il. 
arrangements, such as 2 large pigmented tentacles ang 6 De of I 193 9 a 


sthall, 3 large pigntented and 13 small, are present, and 
are conneeted by 4ll possible gradations. Then, again, 
we find that the smaller sêt of these tentacles may be all 
alike, or may be of two sizes placed longer and shorter 
alternately, or they may be 2 shorter and 4 longer, or 2 
shorter and 5 longer, or 3 shorter and 5 longer, or 4 
shorter and 5 longer, or 6 shorter and 5 longer, and so om 
through the variations. Two or three of the extreme 
forms, if examined by themselves, might easily be regarded 
as distinc® species. 

I have heard it said, and I fancy it may be often 
thought, that since evolution has changed our conception 
of a species, the modern biologist need not concern 
himself with the description and nomenclature and 
delimitation of those assemblages of variable forms which 
are known as varieties aad species. But fo take such a 
course would be a great mistake. The theory of evolution 
has given &xonomy and speciography an additional and 
a very reff interest. Now that we know just how much 
and how Itle the term species indicates, it has become 
of great importance that species and varieties should be 
re-studied from the ev6lutionary standpoint, that. the re- 
lations of allied forms should be carefully investigated, 
the limits of their variation determined, and the effect of 
their environment ascertained. The Botryllide form a 
specially interesting group for such an investigation. 

_ Man of these more general remarks will no doubt 
apply to other groups of organisms” with as much force 
as to the Tunicata, but some of he instances fis@ussed 
above may seem points of mere detail of no great general 
interest. I believe, however, that they are typical cases 
illustrating difficulties which may eonfront any specialist 
in the course of his endeavour to attain to that important 
object of biological investigation—a natural or genetic 
classification of animals and plants. 


February, © W. A. HERDMAN, 





PHOPO-STELLAR SPECTRA} 


ROF. @ICKERING, while retaining the four types of 
stellar spectra, finds that so many stars shew an 
intermediate stage of development, that, in the Draper 
Catalogue, letters are substituted for the types. Thus, 
leéteys A to D denote stars of the first type; E to L, 
stars of the second type; M, stars of Type III.; while 
N is reserved for fourth type stars. It seemed of some 
interest to compare the photographic resultg with those 
obtained directly with the spectroscope. €or thee first 
and second types, the observations of Vogel (“ Spect. 
Beob.,” — 1° to + 20°) wege used. Thê stass in the first 
four hours of R.A. which occur én both works were ex- 
amined and tabulated, those being rejected where tĦere 
was any uncertainty gs to type in Vogels observations. 
The following table shows the fesults thus obtaiged :— 
e 


i“ Note on the Classification of Star Speciga iw vol. xxvii. Harvard 
Annals, ang on some Stars with Briht Lines.” $ 


NO. 1128, VOL. ajo + |e . 


Theæ tables show that, in the case of Type I., nearly 
half the stars observed with the eyeeare really Type II. 
accordir to the photographs; in the ca$e of Type I.!, 
four out of the forty, although having a clearly pgonounced 
first type spectrum to the eye, af really second type stars 
according to the photographs. In the case of the second 
type, four gtars out of forty-two are really first type. 

For the third type stars, Dunér (“ Surdes Etoiles,” &c.) 
was consulted, and the following results were obtained :— 





Dountr. PICKERING. 
Eye observation. Photographic observation. 
Type. tter. 
A E F H I K M 
III. — — — IW 2 — 8 
IIL ! — — — 4 2 I 22 
T H ia 3 — — 16 I I 24 
TID. HE.. oe Ṣi 5 — — r 
This table may be condensed as follows :— 
Dune. ` . PICKERING. 
Type. Type. 
° I. IL III. Total. 
III. to IIEL! .. — .. 48 .. 30 a 78 
IIL. #! to III. Wee Be ges BBS ces Nat aa £38 
s Total ... ` 3 71 e fp , 116 


The photographs therefore show that only 36 per cent. 
are third type at all. In order toeaccount for this very 


‘remarkable result, the words of Prof. Pickering may be 


quoted :—“ The difference between this (the third) type 
and the segond is much less marked in the photographic 
than in the visible portion of the spectrum. @he most 
noticeable difference is that, in spectra of the third type, 
the intensity suddenly changes at the wave-length 476'2. 
Rays of greater wave-length than this are fainter than 
those that are shorter.” e r . 

It will be seen that thre® stars of the third type appear 
as first type stars on the photograph. These are :— 


@) LL. 3717, th. 55m. — 9° o'4, Dunér III. !!: “Les 
bandeS 2-9 sont fortement développées, tyés larges et 
sombres.” 2 

(2) D.M.+17°1479, 6b. 56m. + 17° 538, Dunér IIL! : 
“Les bandes 2-8, et peut-étre 9, sent visibles ; elles sont 
très J&rges et fort obscures autant dans le vert-bleu que & 
dans le r8uge.” °° ° 

(3) t+ Serpentis, 15h. 31m. -+ 15° 25°9, Dunér III. !!: 
“Les, bandes sont larges êt fortes, surtout dans@e vert 
et dans le bleu.” : 


Prof. Pickering states, in the preface, that when the 


brightness exceeds 6'5 it is difficult®to classify the spec- e e 


trum withecertainty. he photographic magnitudes of » 

these stars are @65, 6°45, 6°44 respectively. 

°? As regards the fourth type, it is stated (p. 3) that “the 

letter N is reserved for spectra of the fourth type, although 

no star of this type is bright enough to appe@r ingthe 

Draper Catalogue, owing to the re? colder of all such, e 
. 
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e 
stats.” This seems to be a mistake, as three fourth type | never heen proved, yẹ it was onl¥ in this way that the 


stars are found in the Draper Catalogue. 


Name. SRA. Decl, Pickering’s Photo.” 
o hom o s letter. mag. 
D.M. +17'1973 .. 8 4941736... H ... 6°65. 
$ Debt 08 O17 we Ip 38+67 56... A? e. 6°50 ... 
D.M.+76°734. ... 19 454+76 22 ... E ... 708 
2 


These stars each occur on one plate only. 


They are :— 


The photographs show that the follSwing stars have 


bright lines in their spectra :— 


: eo . . : . 
Known variable stars: «e Auriga, a Orionis, ¢ Gemin- 


-orum, a Herculis, 8 Pegasi. e 


Suspected vatiable stars: a Cassiopeiz, 66 Ceti, p Per- 
sei, a Tauri, 8 Canis, 8 Geminorum, a Boötis, 8 Urse 


Minoris, 8 Cygni, y Cephei. 


Other stars showigg bright lines, not hitherté detected, 
are: r Ceti, y Andromeda, x Persei, a Persei, Persei, 
e 8oTauri, ¢ Aurigæ, ¢ Cancri, ot Ursæ Majoris, o Leonis, 


y Leonis, $ Ursæ Majoria 43 Come, o Boötis, y 
B Coro&e, ¢ Herculis, n Herculis, p Herculis, 


Scorpii, 


T, E. ESPIN. 
e 





SOME ASPECTS OF STAS'S WORK. 
. E OR the last thirty years Stas’s work has set the standy was verified by the concordant results obtained for the 


ard of excellence in all'that relates to atomic weight 


determination. 


The literature of the subject teems with 


references to his classic memoirs, which have come 
to be regarded by chemists in the light of canonical books. 
Admiration of the almost magical accuracy of Stas’s 
results seems somewhat to have divested attention from 
the rare philosophical insight displayed in the J/az of his : 


researches. 


Yet it is not too much to say that, w 


hile we 


owe the conception of the atomic theory to Dalton, Stas 
first placed the theory on a sound experimental basis. 


It was in the year 1843 that Dumas and Stas’ value for } 


e 
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positien of the atomic weights as constants of nature could 

be established. The so-caJled /aw of multiple proportions 

Dunér. |, Stas referred to as an hyfothesis of Dalton, pointing Sut 

.. Iv. up | that the very rough analyses on which Dalton relied—of 

Iy. u; which the error is frequehtly more than 10 per cent. 

Vi | —as well as the results obtained by Weollaston and 


_ by Gay-Lussac, were at most capable of establish- 


‘ing a “loi limité.” 


The state of science at the 


, time demanded a ¢horeugh re-egamination ofethe basis 
_ of the atomic theory. Stas realized this need, ard took 


upon Himself the burden of the task. The conception 
and plan of the “ Nouvelles Recherches sur les Lois 
des Proportions® Chimiques ” 
gréat thinker not less clearly than the gesults of the work 
exhibit the skill of a master in the art of experiment. 
The “ Nouvelles Recherches” contains a verifftation as 
“Joi mathématique” of the law’ of conservation of mass, 
in the complete synthesis of silver iodide, and the com- 
* plete analysis of silver iodate. 


show the mind of a 


The constancy of compo- 


: sition of chemical compounds was subjected to a crucial 
tst in the experiments on ammonium chloride, and the 


constant proportion between the combining weights of 


; elements in different compounds was tested in the conver- 


sion of silver iodate, bromate, and chlorate, to the corre- 
sponding haloid salts. 


The law of equivalent proportions 


' atomic weights of silver and of the alkali metals deter- 
, mined as functions of those of iodine, of bromine, and of 


chlorine respectively, oxygen forming the common stand- 


_ard. One canaot help regretting*that the law of multiple 
` proportions was not also made the subject of investigation. 


The most suitable examples occur among gasgous sub- 
stances, and the operations of gas analysis were foreign to 
the methods of manipulation employed by Stas. 


The 


| complete analysis of nitrous oxide was fndeed contem- 


the atomic weight of carbon recalled attention to the ` 
hypothesis of Prout which had hitherto met with little 


favour on the Gonfinent. 


The subsequent work®of Dumas 


and of de Marignac led these chemists to support the 


hypothesis in a modified form. 


In 1860 appeared tlfe first 


plated in order to determine directly the atomic weight 
of nitrogen as a function of that of oxygen, but the idea 
was abandoned owing to the difficulty of constructing the 
necessary apparatus, 

The work on the laws of combination fugnished, fresh 


, Materials for the examjnation of Prout’s hypothesis. Stas’s 


series of Stas’s researches, “ Sur les Rapport. reciproques . 


“des Poids atomiques.” 


the author stated his conviction that these researches 
furnished proof, as complete as the nature of the subject 
admitted,ghat the hypothesis of Prout was a pure delusion 
—tHat there was, in factg no common divisor between the 


atomic weights of the eleynents. 


In reviewing the work 


of Stas, deeMarignac admitted the impossibility of recon- 
<iling tife concordant results obtained by Stas and himself 


with even the modified forn ofeProut’s hypothesis. 


Yet 


he regarded the dictum quoted above as too absolute in 


character. 


It was by no means established, he contended, 


that the constituentseven of stable compounds are pgesent 
étactly in the proportion gf the atomic weights. De 
Marignac’s criticism struck at the very basis of the atomic 
theory but this by no means deprived it of its weight. 
The laws of chemical combination are the experimgntal 
basis of the atomic theory, and Stas admitted that these 
laws had never been profed as®®* lois mathématiques.” 
‘Writing in 1865, in the intrgduction to his “ Nouvelles 


Recherches,” he remarks 


at some of the fundamental 


* ideas of chemistry, which are generally taken as having 
been proved, are asa matter of fact far from being so. He 
e «considers that the cor&tancy of composition of chemical 
«compounds has been experimentalby establishedgbut points 
out that this does not constitute a prooé of the law of 
constant proportions, the law, viz, which states that the” | to reflect*that the foundaéions of the atomic theory had 
particular proportions in which two elements are combig- 
ed in a @rtain compound is a constant proportion in all 


e ¿he compounds whic 
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contain those elements, This had 
s 


In the introduction to his papere’ 


t 


comments on the erigin of this hypothesis possess a high 
degree of philosophic interest. 
more particularly refer are the following :—“ Lorsqu’on 
remonte à l’origine de l'hypothèse (de Prout) on s'aperçoit 
immédiatement quwell@ doit sa source à un préjugé ou, si 
Yon veut, à un opinion précongue, concernant la simplicité 
des lois de la nature. 
comme les physiciens, dès Pingtant qu'ils ont vu certains 
faits se reproduire avec ung apparence de régularité, ont 
cru à Pexistence d’une loi naturelle susceptible @étre 
exprimée par une relation mathématique szmple.... . 
C’est à cette tendance, d’ailleurs trés-naturelle, qu’on doit 
Phypothése de Prout.” 
of multiple proportions is relegated by Stas to ghe same 
category as a 
Mend@leeff has remarked (Faraday Lecture, $889) that 
the periodic law has shown that the masses of the atoms 
increase fer saltum, in a manner which “is clearly con- 
nected in some way with Dalton’s law of multiple prépof- 


The remarks to which we 


Pendant longtemps Jeg*chimistes 


Dalton’s enunciation of the law 


generalization on insufficient data. 


Dalton was more fortunate than Prout. The 


combining proportions are expressibl#® by a simple 
mathematicã law, whilst the atomic weights are only to 
be represented by a complicated fofmula which may have 
some such form ag that proposed by Carnelley. e 
The “ Nouvelles Recherches” appeared in 1865. The 
firs,paper on the periodic systent was read before the Rus- 
sian Chemical So@iewy in the spring of 1869. It is curious 


hardly béen made sure by Stas ere they were called upon 
to bear the maghificent structure raised by Mendeleeff. 
° V.C. 
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“NOTES. | 


WE print elsewhefedhe proceedings of the important’ deputa- | 
tign to the Board vf Trade on the gbject of the Institute of Pre- 
vefftive Medicine, There can be no doubt that, after the statement 
made by the Minigter, the registration of the Society will shortly 
bean accomplished fact ; a few words in the deed of registration 
or a few minut& of reference between the Board%of Trade and 
the Home Office are all that is needed to safeguard Sir Michael 
Hicks- Beach’ s official scrupjes. The importance of the deputa- 
tion, however, will not be limited to this: % shows again, as in 
the case of the Art Gallery, that men of science are ng longer 
willing to be snubbed by men in office. 

THE annual meeting for the election of Felf ws was held at the 
Reyal Society’s roorgs, in Burlington House, on Thursday ISt, 
when the following gentlemen were @lected into the Society :— 
William Anderson ; Prof. Frederick Orpen Bower; Sir John Con- 
roy, Bart. ; Prof. Daniel John Cunningpam ; Dr. George Mercer 
Dawson; Edwin Bailey Elliott ; Prof. Percy Faraday Frank- 
land; Perey C. Gilchrist ; Dr. William Dobinson Halliburton ; 
Oliver Heaviside ; John Edward Marr ; Ludwig Mond ; Williai® 
Napier Shaw ; Prof. Silvanus Phillips Thompson ; “Captain 
Thomas Hgnry Tizard, R.N. 


Mr. Greorce Hott, of Liverpool, last week sent the 
Treasurer of the University College there a cheque for ten 
thousand pounds as endowment for a Chair of Physiology, and 
candidates for the appointment are forthwith to, be advertised 
for, It is only a few weeks since Mr. Brunner, M.P., sent a 
similar cheque to endow a®Chair of Political Economy. The 
latter post has been offered to and accepted by Me E. C. K. 
Gonner. oe 

THE Prigcé of Wales has fixed 4 o'clock on Pans, 
June 17, for the gelivery by, Lord Rayleigh of the first of the 
two lectures at the Royal Institution in connection with the 
centenary of the birth of Michael Faraday ; and Friday evening, 
June 26, atg o'clock, has been appointed for the second of these 
lectures, which will be given by Prof. Dewar. 


STURENTS ofgeology were sorry to hear of the death of Dr. 
P. M. Duncan, F.R.S. He died on May 29 in his sixty-seventh 
year. Dr, Duncan was Professor of Geolog? at King’s Cellege, 
London, and was intimately connected with the Geological 
Society, of which he was President in 1876 and 1877. He was 
also a member of the Linnean Society. ¢ 

Mr. G. V. Poorz, the ‘Government Inspector, who has 
recently drawn up a report upon experiments performed on 
living animals durigg the year®18go, states that during the many 
visits he has paid to places licensed for the performance of such 
experiments, it has never fallen to his lot to see a sinfle animal 
which appeared to be in*bodily pain. 


WE are glad to ‘be able to announce that Mr. J. Graham- 
Kerr, of the University of Edinburgh, Naturalist to the Pilco- 
mayo Expedition, has returned safely to this country, and has 
succeeded in bringing with him a portion of his natural fistory 
collections. As is well known, the Bolivia, in which Captain 
Page and his expedition ascended the Pilcomayo, was stranded 
in that river, in April 1899, i in the middle of the Gran Chaco, 
After the death od Captain Page, which occurred while he was 
returning in a canoe down the Pilcomayo to get medical assist- 
ance, the Bolivia remaifd stuck fastenearly in one spot*yatil 
Marc& of this year, when Mr. Kerr, finding ghe vessel still im- 
movable, and no prospects wifatever of a rise in the river, decided 
to come away as best he cold. After a very rough jougneg he 
reached Asuncion on myle- back, Winging a$ many of his light 
things as possible, and arrived in tħis country last weg. Some 
very interesting letters of Mr. Kerr’s, desosibing the natural 
history of the Gran Chaco, will be found inethe two number’ of 
the bis fór January and April. last. y 
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UNDER the will of Dr. Fothergill (1821), funds’ were ee 
queathed to the Society of Arts for the offer of medals for sub- 
jects, in the first instance, relating to the prevention of fire. A 
Society’s Gold Medal, or £20, is now offered for the best inven- 
tion having for its object the prevention or extinction of fires in 
theatres or other places of public amusement. 





MESSRS. N EWTON AND Co. have beep appointed philosopiiteal 
insfrument® makers to the Royal Institution of Great Britain, 
an appointment which we believe has not been held by any 
firm for some years. e 


Mr. JoHN T. BRUNNER, M.P., has been elected President 
of the Sunday Society in succession to Prof. G. J. Romanes. 
Mr. Brunner will deliver his presidential addres§ at the Society’s 
public annual meeting on June 27. 


THE @Gociété Botanique de France recently held its annual 
meeting jn the little town of Collioure, dear Perpignan, on the 
Mediterranean coast. After the meeting many excursions were 
made in the neighbourhood, which g interesting to tales, 


On behalf. of Prof, E. C. Stirling, of the University of 
Adelaide, South Australia, Prof. Newton communicated to the 
Zoological Society of London, at its meetingelast week, a figure 
of the new Australian Marsupial, originally described by Dr. 
Stirling in this journal in 1888, (NATURE, vol. xxxviii. p. 588), 
gether with some notes on this extraordinary animal. Notoryctes 
typhlops, as Dr. Stirling now proposes to call it, is a small mole- 
like animal belonging to the order of Marsupials, of which it 
forms an entirely new type. A general description of it has 
already been given, as above referred to, but Prof. Stirling now 
adds that the Marsupial bones ®re exceedingly small nodules, 
and escaped his notice at first. Four or five of the cervical 
vertebrae are fused, and there is a keeled sternum, an enormously 
thick and short first rib, which serves a purpose of buttressing 
the sternum in lieu of coracoids, and a bird-like pelvis. The 
penis is in the uro-genital canal, and the testes are external in 
front of,it. The eyes are mere spots underneath the skin. The 
four specimens as yet received of Notoryctes typhlops were ob- 
tairfed in the centre of Australia, on the tel@yraph line between 
Adelaide and Port Darwin. The animal is said to burrow in 
the sand with great rapidity. A full description of it, it is 
‘understood, has appeared in the Transactions of the Royal 
Society of SouthgAustralia, but no copy of this journal has as 
yet reachedgingland. 


MM. GREHANT and Quinquaud cenclude from some retent 
experiments on dogs that under the jpfuence of alcohol muscular 
strength is much diminished. . 


PROF. JoHN M. COULTER the well-known botanist, has been® 
elected President of the State University of Indiana, located at 
Bloomington ; and Dr. Douglas H. Campbell has been ap- 
poieted Associate Professor of Botany gt the new Stanford. 


University of California. ry a3 


e 

ACCORDING to the Botanical Gazette, Mr. Thomas Meehan, 
of Philadelphia, is about to establish, in conjunction with his 
sons, & new journal of gardening and -botanical miscellany. It 
will be called Meehan s*8fonthlp, and the first number will 


appear on July 1. ey 


( 


WE'learn from the Journal of Botany that Mr. Worthington. . 


G. Smith is preparing for the public gallery of the Botanical 
Department of the British Museum a @eries of 96 tables illus- 
trating the British Fungi. »Every species of the Hymenomycetes , 
will be figured ia gts natural colours, the drawings being taken 
from Mr. Smith’s own series already in the Museum, with 
others from original figures lent by Mr. Plowright ae others. + 
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a swelling out into perfect miniature bull’s horns. 
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A eanine.zoologiċal station has been founded at Endoume, near 
Marseilles, by Prof. Marion, especially for the study of the 
fishes of the Mediterranean. M. Alphonse Biosson is about to 
establish at his owp expense a zoological station ĝt Point-de- 
Grave, Gironde, with the especial object of promoting the in- 
vestigation of the ornithology and entomqjogy of the district. 

arine station fo® physiology has been opened at Tamaris, 
near Toulon, under the direction of Dr. R. Dubois, Professor of 
Physiology in the Faculty of Sciences at Lypns. 


THE Berli? Academy of Sciences has recently made the fol- 
lowing grants :— £100 to Dr. “Fleischmann, of Erlangen, for 
researches in development ; 439 towards the cost of publication 
of Dr. Krabbe’s work, ‘‘ Development- History and Morphology 
of the polymorphous Lichen Genus Cladomia”; £60 to Dr. 
Hartwig, of Bamberg Observatory, towards a series of observa-e 
tions on variation of ghe earth’s axis; and £40 to Pr. Schmidt, 
of Halle, for restarches on the light reflected from teansparent 


bodies. è 


THE®following are subjects for prize cOmpetition, recently 
proposed by the Belgian Academy of Sciences :—Advancement 
of our knowledge of the relation of phenomena of solution to 
phenomena of combinations ; discussion, on the basis of new 
experiments, of works relating to the kinetic theory of gases ; 
perfection of the theory of approximative integration, both gs 
regards rigour of methods and Tacility of application ; researches 
on the embryonal development of a mammal belonging to an 
order the embryogeny of which has not yet been investigated ; 
determination, by means of paleontology and stratigraphy, of 
the relations between formations referred by Dumont to his 
Laekenian and Tongrian marine systefħs; new researches on 
the formation of polar bodies of animals. The prizeg are gold 

` medals, of the value of 1000, 800, and 600’ francs. Papers to 
be written in French, Flemish, or Latin, and sent to the 
Secretary before August 1, 1892. ° 


MESSRS. RICHARD FRERES have issued an illustraged cata- 
logue of measuring, controlling, and self-registering instruments 
for scientific and Mdustrial purposes. A descriptive and Blus- 
trated list of instruments has also been published*by the 
-Cambridge Scientific Ingtrument Company. 


THE series of lectures annually given in the gardens of the 
Royal Botanic Sociéty of London upon subje@ts connected with 
botany came to an end on Friday last, when Pf f. Stewart, 
F.R.S., President of thee Linnean Society, addressed a large 
number of visitors and studegts upon ‘‘ The Relationship between 
Plants and Animals.” The subject, he said, was one of much 

e interest as affording an explanation of the origin .of many ab- 
normal forms of vegetable growth.® This is specially the case in 
tropical countries, where the struggle for existence is more in- 
tense than in colder climes ; there the relationship is almost vital, 
seme plants providing food, others shelter, to various Hinds of 
ants, while these pugnacious Msects, in turn, protect the plant 
from damage, by attacking any living thing which approaches it. 
One pldnt, known as theebull’s-horn acacia, of Central America, 
provides @ species of ant not only with food and drink, in 
the shape of tiny egg-like bodies Upon the leaves—of which 
the angs are very fond—and g sweet fluid in special .cavities on 

e the stalk, but, in addision, furnishes a home in the hollow spines 
with which it is armed, these, when punctured by the ants, 
In return the 


a ants protect it from its enemies. 


A SERIES of experiments with regard to ev@poration from free 
water surfaces and from earth saturated with water, in sun and 
in shade, has been recently made by Signpr Battelli (Z Nuovo 
iCitentole Hgused three large tubs or vats, two holding water, 

*and the thirdearth on a grating, to which water was adgnitted 
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from a pipe entering the bottom. Oe water-tub and the earth- 
tub steed a few yards Apart on the norheside of a high wall; 
the other water-tub was in ife open, and embedded in the ground, 
Signor Battelli’s results are these :—The quantity of water @va- 
porated from moist earth is in general greater thn that from a 
free stagnant water. surface, When the air temperature rises ; but 
less, when the latter falls. With increasing witid-velocity, eva- 
poration increases more rapidly from the water%urface. The 
moister the air, the-greater*(other things equal) seems to.be the 
ratio of the water Yaporfted from the moist earth®to that from 
the stagnant water surface. The evaporation of a wafer surface 
exposed to the sun’s rays is greater than that of a shaded one, 
not only by day, hat in the following night. With rising tem- 
p@#ature, the ratio between the water quantities from these two 
surfaces increases somewhgt more quickly; with résing wind- 
velocity, this ratio diminishes, ° 


THE Photographic Jgurnal of May 22 prints a paper by M. 
Léon Vidal, on photographic methods of obtaining polychro- 
matic impressions. One of the writer's objects is to show that 
typographic and lithographic printers ought to find in photo- 
graphy ‘‘ one of their principal auxiliaries.” By its aid, he says, 
their.work might be executed ‘‘ more cheaply, moreghoroughly, 
and more artistically:” 4 


On Sunday, June 7, there was à series of severe earthquake 
shocks in Italy. The centre of the seismic movement seems to 
have been in the province of Verona, but the disturbance was 
felt over a wide area, At Verona three strong shocks, preceded 
by a subterranean noise like the roafing of artillery, are reported 
to have-occurred at 2 o'clock a.m. The inhabitagts rushed in 
terror from tHeir houses to seek safety in the openestreets and 
squares. ‘One of the assistant mistresses at a Boarding-school 
died of fright. A number of chimneys weree thrown down by 
the oscillation. Still more violent wete the effects of the seismic 
disturbance at other places in the province of Verona, especially - 
at Tregnago and Badia-Calavena. Shocks more or less severe 
were experienced at Brescia, Belluno, Ravenna, Parma, Modena, 
and Ferrara. The Central Meteorological Burgau reports that 
the earthquake was very strongly felt at Florence, where it awoke 
several people fr@m their sleep. The disturbance also ex- 
tended to Ronie, as was Shown by the seismograph, the time 
at which the shock was felt in Rome being 6 minutes and 
40 seconds after 2 a.m. In Verona and the surrounding dis- 
tricts slight shocks continued to be felt on Monday and 
Tuesday. A large stream of lava issued on Monday from the 
new crater of Mount Vesuvius atthe base of the central cone. 
Signor Palmieri, the Director,of the Vesuvia® Observatory, holds 
that this dow is difectly connected with the earthquake shocks 
in the north, and points out that seismic disturbances in Italy 
generally stop when the eruption of Vesuviys begins. 


In the Report of the Meteorological Service of the Dominion 
of Canada for the year ending December 31, 1887,§ust issued, 
it is s®ated that nearly eleven hundred warnings of “pproaching 
storms were issued by the Service during the year, and that of 


these warnings 972 were verified, being 88:9 per cent. A 


We have the pleasure of recording the issue of the first 
volume of the Publications of the Vatican Ojgervatory, contain- 
ing astronomical and meteorological observations for the last 
nine*months of 1890. This ObservMory was first established 
by Pope GregorygXIII. for astronomical purposes, ari was 
used for nn meteorojogical blwervations from 18co-1821. 
After gassing through several vicisitudes, a proposal was made, 
about the time of*th® Vatitan Jubilee Exhibition in 1888, to 
reorganizg the Observatory,®and the present Pope accordingly 
re-established it om a sound basis, and it is now furnished with 
thé best instruments procurable, both fof direct observatiors 
and continuus registration in meteqrology, astrondmy, mag. © 
es 
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netism, and earthquake phehomena, It is proposed to carry on 

various researches, affdeto issue further volumes from time to 

time, as soon as sufficient mateyjals are accumulated. The 

Director is Padre Denza, the founder of the Italian Meteoro- 

logical Society, and Superintendent of the Observatory at 
= 


Moncalieri. . 
s e 


CONSIDERING the question of determination of the evaporating 
power of a climate, Dr. Ule distinguishes (Met. Zeits.) between 
the intensity &nd‘the speed Sf evaporatfon. *The latter can be 
well deterfhined with an instrument like Wild’s evaporimeter, 
and Dr. Ule sets Yorth, in a table, the monthly data of this 
for Chemnitz, compared with those of absolute humidity, 
“ saturation deficit,” and relative humidity. The agreement ef 
the’last with the evapSrimeter figuresgis much better than that of 
the two othets ; still, there is considerable discrepance, and this 
is not explained (the author” shows) by variations in wind- 
intensity. On the other hand, the dała of the psychrometer 
show a remarkable parallelism with those of the evaporimeter, 
and by taking wind-variations into account the agreement ig 
‘increased. Thus, from psychrometer-differences and wind varia- 
tions, the evaporative power of a climate may be correctly 
estimated Where an evaporimeter is wanting. Dr. Ule offers a 
new formula for estimating the layer of water evaporated in a 
given time, and tests it with two German climates, and one 
Australian, 


IN an interesting paper on technical edtication in agriculture, 
reprinted from the Journaleof the Royal Agriqultural Society, 
Dr. W. Fream refers incidentally to the value of mathematical 
studies for tge agriculturist. Dr. Fream’s professorial experience 
at agricultuyal*colleges has convinced him that a lad who is 
fairly competent in mathematical studies is “a good medium to 
work upon.” ‘Those inserested in the welfare of any young 
agriculturist should take care,” he says, ‘‘ that in his school days 
the study of mathematics is not ignored. The time devoted to 
acquiring proficiency in arithmetic, geometry, mensuration, and 
the elements of algebra and trigonometry—the latter really 
indispensable in the case of surveying—will never be regretted.” 


THOSE who are interested in questions felating t@ ph@sical 
education will find.much to please them in an excellent paper, 
dn the June number of Physique, on natural history in public 
schools, by the Rev. T. A. Preston, lat® President of the Marl- 
borough College Natural History Society. Many boys are not 
much attracted by games, and it seems: hard that in such cases 
„any sort of compulgjon shouldbe used. Why not -have varjous 
„alternative ways of securing exergise, any one of which might 
‘be chosen? Mr. Preston shows with great force, and fn a very 
‘interesting manner, with how much advantage the study of 
natural history might in some instances be substituted for 
‘cricket and football. Boys out for a field excursion take a 
great deal “nore exercise, he maintains, than is ever taken at 
-cricket. ‘With those who are keen naturalists,” he says, 
“the mere exercise taken in any one day (not in an excursion) 
‘is often such that it migh®almost be said to require moderating. 
‘I have no hesitation in saying that, if exercise alone is to be 
considered, a field natural&t will take far more than any one at 


n 
games. è 


Mr. W. R. HILLIER Mf the Indiaw Civil Service, has wfitten 

a verf curious monograph on the manners and cystoms of the 
Shan States. When a Sh&n’ becomgs a father it is considered 
highly undesirable that he ‘Should drive pigs, carry thes dead, 
bore holes, fill in holts,in the grotind, of itfdulge in mockery. 
“Tf either sex,” writes Mr. Hilliér, “die without gaarrying, 
the body, before burial, is banged against a ssump, which is at 
the time considered’ as repregenting thè hitsband or wife,”——a 
ceremony ‘which is ‘supposed tq guard against the’ danger of 
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unrequited affection in the next stage of existence. Marriage 
is simplicity itself. A young man takes a fancy to a young lady, 
and if the liking is reciprocated, she straightway accompanies him 
eto his house as his wife. Next day the yeung man’s parents 
meet the parents of the young lady, and after informing them 
of what has taken place, beg that ‘they may be forgiven fi 
the intrusion,” and ask that a day be §xed for the wedding. 
This request being granted—and apparently a refusal is not 
contemplated—the young lady returns to her parents. Divorce 
is easy also, the man merely giving his wife a letter permitting 
-her to remarry, and the wife merely being required to pay an 
-unwilling husband thirty rupees for felease from an uncongenial 
mate, As to food the Shan is not an epicure, egting everything 
that is eatable ; and indeed it is considered quite becoming, if 
ehe only be of high rank, to devour an enemy. This privilege, 
however is @ccorded only to Bohs, or chiefs. The Shan theory 
of the cosgnogony is that ‘the earth came out ef the depths by 


means of white ants.” é 


Some further expforations have lately been made on th® Upper 
Irrawaddy. Major Hobday, of the Indian Survey Department, 
with an escort of fifty Goorkhas, succeeded in getting as far 
north as latitude 26° 15’ up the- Malika, or right branch of the 
river. Here the local tribes began to show opposition, and the 
party could not without fighting their way have proceeded further. 
The point reached was, however, only fifty miles south of that 
which Colonel Woodthorpe gained a few years ago in his ex- 
plorations from the far north of Assam. This small gap will 
probably be crossed when the next attempt is made, as by that 
time the wild tribes will have learned from their neighbours that 
British officers have ®nly friendly intentions towards them. 
Finding kis progress barred to the north, Major Hobday turned 
due eastwards, with the intention of striking the Meka, which is 
supposed to be the main stream of the Irrawaddy. After ex- 
ploring the course of this river for some distance, he will 
journey back through the hills along the Yunnan border, r2ach- 
ing BhaMo by land. He will thus be able to map a consider- 


o, 
able,extent of country. .? 


AN teresting synthesis of troilite, the crystallized mono- 
sulphide of iron, FeS, which is so frequgntly found in meteorites 
and yet is never found in terrestrial rocks, is described by Dr. 
Richard Lorenz, pf Göttingen, in the current number of the 
Berichte. & stream of dry sulphuretted hydrogen gas was led 
over a bundle of iron wire contained in a combustion-t&be heated 
ina furnace. As soon as the wire became heated to dull red- 
ness, it became quite changed, bé€oming completgly covered 
with innumerable brilliant little crystals. These crysgals pos- 
sessed a bright silver-white lgstre @hen first obtained, but after * 
a short time reflected a pale-green coloured light. On standing 
for some days, the crystals further changed in colour to blue and 
aftePwagds to brown, without the least ch@ge in the form being 
apparent. Under the microscopæthey appear to®%onsist of well- 
formed six-sided tables of a bright steel-gray lustre. Prof. 
Groth, the eminent crystallographer, who has examined them, 
prono@nces them to be hemimorphic hexagonal in form, iso- 
morphous With wurtzite, the hexagonal variety of zinc’sulphide, 
Any kind of iron may be substituted for the wire ; whatever the 

es . 
variety employed, it always becofhes covered with a Must of 
these crystals when heated in a stream of sulphuretted hydrogen, 
the only precaution necessary being to prevent the temperature 
from rising to the melting-point of monosulphide of iron, The © 
crystals are feadily detached from the iron, and upon analysis * 
yield numbers.ver¥ near the theoretical ones required by FeS. 
The largest and best developed individual crystals of troilite are 


obtained by diluting «he sulphuretted hydrogen with, an inert .® 


gas. Wurizite, sulphide of zinc, ZnS, m% also be readily arii. z 


ficiall@ obtained in a similar manner by passing e sulphuretted® 
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hdrogen over zinc heated to whiteness in a porcelain tube in a 
Schlésing furnace. When the tube, which is allowed to cool in 
the stream of gas, is broken, immediately beyond, the portion 
which has been heated in the furnace a beautiful sublimate of 
crystals of wurtzite is found. They consist of well-developed 


© @gxagonal prisms, somewhat transparent aad of a yellow colour, 


° 


* e ¢ Auriga, 8 Sagittarii, 31 Cygni, and 8 Capricorni. 


e 
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exhibiting, according tp Prof. Groth, their hemimorphic nature 
in a most decided manner. In a similar way als® Dr. Lorenz 
has artificially prepared greenockite, sulphide of cadmium, 
CdS. Thisesynthesis is perhaps the easiest of all to effect, and 
it may readily be conducted én an ordinary combustion-tube. 
The metallic cadmium is placed in a porcelain boat, and com- 
mences to reac with the sulphuretted hydrogen at a temperature 
just below its boiling-point. As soon as this temperature is 
attained, the porcelain boat and the portion of the tube beyong 
it kecome covered ith magnificent long yellow s@ewer-like 
crystals of greamockite, which Prof. Groth finds togbe of two 
kinds, hexagonal prisms isomorphous with troilite and wurtzite, 
and a new form of greenoskite consisting of monoclinic crystals. 
Dr. Lorenz has further artificially prepared millerite, the sulphide 
of nickel, NiS, by the same method, obtaining in this case very 
minute but undqubtedly hexagonal crystals isomorphous with 
the three other sulphides above described. 


THE additions to the Zoological Society's Gardens during the 
past week include a Macaque ‘Monkey (Macacus cynomolgus? ) 
from India, presented by Mr, Walter Fraser ; a Rhesus Monkey 
(AMacacus rhesus 9 } from India, presented by Colonel Beresford ; 
a Great Black-headed Gull (Larus ichthyaétus) from the Persian 
Gulf, four Macqueen’s Bustards (Houbara macgueeni 8 2 2) 
from Western Asia, three Chaplin Crews (Corvus capellanus) 
from Persia, presented by Mr, B. T. Ffinch, C.M.Z.S. ; a 
Diamond Snake (Morelia spilotes) from New South‘ Wales, 
presented by Mr. J. Hellberg ; a Common Viper ( Vipera berus) 
from Hampshire, presented by Mr. W. H. Be Pain; two 
Piapecs ( Ptilostomus senegalensis) from West Africa, purchased ; 
a Collared Fruit Bat (Cyonycteris collaris), four Norah African 
Jackals (Canjs anthus), two Partridge Bronze-Wing Pigeons 
(Geophaps scriptaS, bred in the Gardens. . 





OUR ASTRONOMICAL COLUMN. è 


THE SPECTRA OF DOUBLE STARS.—A mote on “ The Dis- 
covery of Double Stars by means of their Spectra ’¢s contributed 
by,Prof. Iè. C. Pickering to Astronomische Nachrichten, No. 3034. 
When the components @f a close binary system have similar 
spectra, relative orbital mgtion in the line of sight may cause a 
periodic deubling of the lines. But if the spectra be not similar 
any lines common to both ought to be conspicuously strong, and, 
provided the components hare nogequal and opposite velocities in 
the line of sight, ought also to be displaced with reference to 
other lines. Thus, if one component of a close binary system 
has a Group V. spectrum, like our sun, and the other a Group 

e JV. spectruw, in which strongly marked ‘hydrogen lirs 1s the 
main feature,” the resultingespectrum will have a composite 
character, and careful measurements should show that the position 
of the hydrogen line is periodically displaced when compared 

-with the lines characterfstic of the solar-type spectrum. ez Canis 
Majoris és the brightest star having this com posite sgectrum, and 
the wave-length of the hydfogen Iif8@ G, derived from a com- 
parison with three lines of greater and three lines of smaller 
wave-length, was 43409, Which exceeds that derived fom the 
solar spectrum by 0'03. Similar measures of the hydrogen line 
A gave a wave-length of 410°22, which also exceeds that in the 
solar spectrum by wo3. From this displacement it would 
appear that if the phenomenon is dug to the relatiye motion of a 
faint component, it is receding at the rate of 20 kilometres per 
second, as compared with the bright compoffent, An examina- 
tion shows that the following stars have the composite spectrum 
«referred to: y Andromede, H.P. 650, « Boötis, a Scorpii, and 

* B €ygnk all of which are known to be Souble ; also x Persei, 

Tn the 


distinçtly separated from those of oe chief stars. Although the 
strong hydrogen lines ta the spectra inyetigated may be due to 
the presence of a faint companion, their intensity may also be 
due to many other causes. ® Thus, the strong hydrogen lings in 
the solar spectrum are not due to the integrationsof the spectrum 
of the sun and that of a companion. It is wecessary, therefore, 


_ to deteymine whetRer the displacement issubject to a periodic 


variation or%ot, in order to test this method ofdiscovering close 
binaries. bad 


THE PERSEID RADIANT.—At the St. Petersburg Academy 
of Sciences, on April $2, M. Bredichin conclu@ed, from the 
meteor observations made at Pulkova by ten astr@nomers in 
Augu& 1890, “le courant des a¢rolithes mest pas délimité par 
un point ou un petit rond, mais présente une surface considérable 
parsemée de rad@nts.” 

e 
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THE FLORA OF DJAMOND ISLAND. 


[MOND ISLAND is situated at the mouth of the Bassein 

River, in the Indian Ocean, about five miles from Pagoda 
Point and eight miles from Cape Negrais, and in about 16° N. 
lat. It is of sandstone formation, somewhat exceeds a square 
mile in area, being about twice as long as broad, and the central 
part is a kind of plateau 60 feet or so above the level of the 
sea. With the exception of a small clearing fowa telegraph 
station, the island is densely wooded down to the sea, but there 
is no mangrove belt on any part of the sandy coast, unless it 
be considered as represented by a few patches of Avicennia 
officinalis. Thus is the island described, though in greater 
detail, by Dr. D. Prain, Curator of the Herbarium of the Royal 
Botanic Garden, Calcutta, who has visited the island in H.M. 
Indian Marine, Survey steamer /nwestigator, commanded by R. 
F. Hoskyn, R.N. Dr. Prain has published an elaborate ana- 
lytical account of the flora in the Journal of the Asiatic Society 
of Bengal, *He collected eighty-six species of flawering plants, 
three ferns, and four funguses, among which these was not a 
single novelty. The enumeration includes a number of culti- 
vated plants, among them the coco-nyit palm ; but these are all of 
recent introduction. It is supposed that the island was not pre- 
viously mhabited, and therefore that the vegetation of the dense 
wood overspreading the island is quite natural, The most in- 
teresting fact brought out is the evident affinity with the some- 
what distant Andaman flora, pointing to a former connection, 
The Report is also valuable to the student of 'plant-diŝtribution 
for the details it cpntafns of the habitats and relative frequency 
of tht c&mponent species pf the vegetation. 

W. BOTTING HEMSLEY. 





° 
UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. e 


FAMBRIDGE.—Lord Walsingham, F.R.S., the High Steward 
elect, has issued a letter of thanks to the” Senate, in which he 
promiseg to maintain the highest traditions of “four beloved 
University.” 

W. M. Hicks, F.R.S., lale Fellow bf St. John’s College, and 
Principal of Firth College, Sheffield, has Been approved for the 
degree of Doctor in Science. Dr. Hicks is the author of many 
important memoirs in mathematical physics, and ofen approved 
text-book of dynamics. ‘ 

Prof. Newton has been appointed a Manager of the Balfour 
Studentship Fund for five years. 

A. H. L. Newstead, Scholar of Christs, and E, W. Mac- 
Bride, Scholar of St. John’s, and President of the Union Society, 
have been nominated for research werk at the Naples Zoological 
Station. P 

The Syndicate appointed for the purpose have selected a site 
for the Sedgfick Memogal Museum ® the old Botanic Garden 
area, with a frontage to Downing Street. The proposed Museum 
will lie between The new Chergigal Laboratory and the old 
Anatomical School, andecompletg one quadrangle of the new 
Museums group. 

The following distfhguislfd persons are proposed recipients 
of honoyry degrees on Jute 16 :—Lord Walsingham, F.R.S., 
the Marquis of Dufferin and Ava, K.P., G.C.B., Prof. Rudolf 
von Gneist, of Berlin, Sir Alfred Lyall, %.C.B., Sir Archibald 


Geikie, F.R.S., Antonin Dvowik, Prof, Karl Wejerstrass, of 


cases of thedast two, the spectra of the distant compani§ns are | Berlin, A; H. Taine, megaber of the’ French Academy, Dr. 
e 
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Elias Metschnikoff, Djrector of the Paris Pasteur Institutep Prof. 
W. H. Flower, C.B., IA R.S., and Mr. W. E. H. Lecky. ° 

Delegates from the seventh Interngtional Congress of Hygiene 
and Demography will be received by the Vice-Chancellor in the 
Senate House oh Saturday, August I5. 

The Museums Agsociation hold tMeir annyal meeting in July 
in the buildings lately erected for the departments,of Anatomy 
and Physiology 

Prof. Foster is appointed by the University a Member of 
Council of the Marine Biological Association. e 

The referefice to the Syndicate on the qu&tion of Greek in 
the Previcls Examination has been enlarged to include Latin 
also, and will be déevided on by the Senate early in the October 
term. An animated discussion on the question took place in 
the Arts School, in which the claims of mod®rn (non-classical) 
education for considergtion by the University were strongly pêt 
forward by®men of the highest classicgl distinction. 

Mr. J. N.*Keynes, the Secretary for the Local Examinations, 
has been approved for the dege of Doctor in Science. 

An election to an Isaac Newton Studaatship will take place in 
October. The value is £200 a year for three years from April 
15, 189r. Candidates are to send their names and testimonials 
to the Vice-Chancellor between October 1 and 10. e 

It is proposed to affiliate the University to the University of 
Adelaide, South Australia. 

The General Board of Studies propose that Dr. Ruhemann, 
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hitherto Assistant to Prof. Dewar, shall be appointed a Univer- - 


sity Lecturer in Organic Chemistry. 


A room in the new Physiological Laboratory is to be set aside : 


for Psychophysics, and a grant of £50 for instruments is 
recommended by the General Board. 

The Annual Report of the University Observatory contains a 
good record of work done aad in progress. Prof. Adams is to 
be congratulated on the satisfactory way in which, notwith- 
standing his®long and severe illness, the Observatory has been 
conducted. e , 
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SOCIE TIES AND ACADEMIES. 
LONDON. 


Royal Society, May 14.—-‘‘On the Theory of Electro- 
dynamics.” By J. Larmor, Fellow of St. John’s College, 
Camridge. Cammunicated by Prof. J. J. Thomson, F.R.S. 

The electrical ideas of Clerk Maxwell, which were cultivated 
partly in relation to mechanical models of elegjrodynamic action, 
led him to the general principle thatgelectrical curreifts Aways 
flow round complete circuits. 

When this principle of circuital currents is postulated, the 
theory of electrodynamics is reduced te the Ampére-Neumann 
theory of complete circuits, of which the truth has been fully 
established. , It leads, as shown by Maxwell, to the propagation 
of electrical action in dielectric media by waves of transverse 
electric displacemenj, which héve the intimate relations to wgves 
of light that are now well known. , 

The problem of determining how far these remarkable con- 
clusions will still hold good when a more general view of the 
nature of dielectric polafization is assumed was considered by 
von Helmholtz in aSeries of memoirs. ; 

The most general conception of the polarization of a medium 
which has Ween formed is the Poisson theory of magnetization. 
The magnetized element, whether actually produced by the 
orientation of polar molecules, or otherwise, may be mathe- 
matically considered to be formed by the displacement of a 
quantity of ideal magneti® matter from its negative to its posi- 
tive pole, thereby producing defect at the one end, and excess 
at the other end. The element is defined magnetically by its 
moment, which is®he product of the displaced quantity and the 
distance through which it is displaced. The disfacement per 
unit volume, measured bÊ this products is equal to the maghetic 
moment per unit volume, whether the magnetized molecules fill 
up the whole of that volumg ar are a system of digtrete particles 
with unoccupied space betwgen them? 

In the electric analogue we replace ideal magnetic matter*by 
ideal electric matter 7 the displacefnent fhus measured consti- 
tutes the electric displacement, ang its rate of changg per unit 
time represents the displacement current in tke dielectric. We 
have to consider whasher a displacement gurrent of this type suf- 
fices to make all electric curre@s circuital ; and it will be suff- 
cient and convenient td e€aminesthegcase „of a condenser which 
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is charged through a wire connecting its two plates. In the 
first place, this notion of electric displacement leads to the same 
distribution of potential between the plates as the ordinary one, 
axwell ; for in the theory of induced magnetism 
there occurs a vector quantity of circuital character, the mag- 
netic induction of Maxwell, of which the components are 
—p(dVi/dx), —pn(d¥/dy), —-pldV {dz}, ang which, thereloyy 
eads to the characteristic equation of thg potential 
d dV d dN d adV\ L 
dx PEPI dz ee) ° 
corresponding to the one given above. If the dis®lacement in 
the dielectric is —«(@V/dx), —xtdV/ady), —«(¢V/dz), then 
B= Tet 47k. 

The displacement in a unit cube may, of cours®, be considered 
as a displacement across the opposite faces of the cube, 
e Now, gonsidering the case of a plane condenser, let F be the 
electric forc® in the dielectric between the plates; then the 
displacemant is xF. Let ø be the surface densjty of the charge 
conducted to a plate; then the effective electrification along 
that plate will be of surface density o = o — KF jetherefore, 
by Coulomb’s princigle, e 


F 


+ 


470" 
4n(o ~ KF); 


l 


so that 
oa epar + P 
4r 4r 


e 
Thus the current is not circuital, but there is an excess of the 
surface density conducted to the surface over the displacement 
current from the surface, which is equal to F/4r. 

The specific inductive capacity, as determined by static experi- 
ments on capacity, is here measured by x, the coefficient in the 
expression for o. r 

In addition to this Giscontinuity at the face of a condenser 
plate, the induction in the mass of the dielectric will not be 
circuital unless the electric force is itself circuital, which it is 
not in the general form of the electrudynamic theory. 

The most,general type of electrodynamic relations which is 
consistent with the established theory of complete circuits, 1s 
discussed on the basis of von Helmholtz’s work, but with 
avoidan@e of certain restricting conditions introduced by him, 
the chief coffclusion being as foilows : ; 

If a complete circuit the one thing essenti@l to the established 
theory is that the electric force integrated round the circuit should 
be equal to the time rate of change of the magnetic induction 
ghrough it, and, therefore, have an as@rtainable value, though 
its distribution round the circuit is a subject of hypothesis. The 
conclusion that waves of transverse displacement will be propa- 


gated in a dftlectric with velocity Ki ? will hold good if we 
assume any form whatever for the elegtric force whici? does enot 
violate this one relation, and also assume an electrostatic 
polarization of the medium, equal @ each point to the electric 
force multiplied by a con:tant K,/q7. s 

The increased generality which can be imparted to tHe theory e 
merely leads to various mod@s of “propagation of a condensa- 
tional wave. 

If K, denote the specific inductive capacity of the medium, 
meaturgd in static units, this polarizatiom constant K, is equal 
to K, — r; and the velocity of the transverse, waves is the? 
ratio of the electric units of quanflty in a medium of unit induc- 


tive capacity multiplied by the static value of K, 4 The cor- 
respongience of the refractive index forthe simpler media with 
Kat, as well as direct gasures, of the relative velocities of 


electric waves in other media, give for the value of this velocity 
the same ratio multiplied by K” *@ These. values can begrecon- 


ciled only by the limiting form of the taeory of polarization , 


which is equivalent to Maxwell’s theory. 


May 28.—‘‘On the Anatomy and Playsiology of Lrofepterits 
annectens.” „By, W. N. 


W. H. Flower, FR.S. 

The work which has resulted in the present paper was begun 
ineFreiburg in the summer of 1888, when the author was for- 
tunate enough, owing to the generosity of Prof. Wiefershaim,* 
to obtain a number of fresh specimens for exami®ation. As so@ 
many Snteresting points presented themselves at am early stage 


Parker, Ph.D., F.Z.S., Professor of * 
Biology in University College, Cardiff. Communicated by ° 
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in@he research, a short preliminary notice, without illustrations, 
was published in the following autumn (Berichte d. Naturforsch. 
Gesellschaft zu Freiburg i. Br., vol, iv. 1888 ; see also NATURE, 
vol. xxxix. p. 19) .This notice merely forms the asis of the 
present paper, in which the whole subject has been worked out 
in greater detail. A number of new facts are recorded, some of 
fag author’s earlier gonclusions modified, 4nd the paper illus- 
trated with 11 plates coptaining 71 figures. 

With the exception of certain special details, the Structure of 
the skeleton and of the nervous and muscular systems are not 
described, the paper consisting mainly of an account of other 
organs which have not received so much attention from previous 
observers, and of a compariso of Protopterus with the other 
genera of Dipnoi, so far as their structure is known, as well as 
with other Ichthyopsida. 

A number of details with regard to the habits of Protopterus 
in captivity are given. 

The paifed extremities show no connection with thg 
pterygium, and, in spjte of their considerable nervé-supply, are 
evidently greatly degenerated structures as regardsgtheir free 
portions, Sensory organs are not present on them, and they 
therefore cnnot have a tacijJe function. Their distal ends, like 
the apax of the tail, are very variable, and ean undoubtedly be 
reproduced when lost by accident. The tail is almost certainly 
not primarily diphycercal, and shows signs of a pessible origin 
from a heterocercaj form. 

The epidermis on the whole most nearly resembles that of 
Perennibranchiate Amphibians, and gives rise to simple multi- 
cellular glands, as well as to very numerous closely-packed 
goblet-cells, which produce the gluey secretion as well as the 
main substance of the capsule which surrounds the animal during 
the torpid state. 

The integumentary sense-organs are similar to those of fishes 
and larval Amphibians. The relations of the sensory organs of 
the trunk are similar to those seen in young stages of Fishes and 
in Amphibian larvæ, while in tfe case of #he head they resemble 
those which are typical for adult Fishes. End-buds, gimilar in 
structure to the taste-buds of Fishes and Amphibians, are present 
on the tongue and oral epithelium. 

As regards its general structure, the olfactory organ most 
nearly resembles that of Elasmobranchs, but the ‘presence of 
posterior nostrils raises it to a higher level. The position of the 
anterior nostrils beneath the upper lip is probably to be agcounted 
for as an adaptation in connection with the torpid tate. Four 
straight and twb oblique muscles are present. The sclerotic is 
fibrous in young animals, and islands of cartilage first agpear at 
the points of insertion of eye-muscles, and then gradually extend 
so as to chondrify the whole. The eye resembles that of Am- 
phibians ; a processes falciformis and campanula Halleri are 
absent, and no ciliary muscles were observed, though possibly 
present ; almost all the pigment of the eye is ectodermic. 

No spegialized glands ‘are present in connection with the 
greftly folded epithelium of the oral cavity. The lips contain 
no muscles. The tongue, as well as the palate, is covered with 
blunt conical papillæ, on wich the taste-buds are situated. A 
horny cap is developed over each tooth from the overlying epi- 

*thelium, which apparently gecomes cut through by the sharp 
edges and points of the teeth, and which probably corresponds 
to the cuticula dentis. The thyroid and thymus are-described. 

A. ventral, as well as a fenestrated dorsal, mesentery is present 
gupporting the intestfe. The author compares the s@-c&lled 
ufinary bladdes(‘‘ cloacal caecym”) with the ‘‘ processus digiti- 
formis ” of Elasmobranchs. A spleen and pancreas are present, 
embedded in the thin walls of the stomach, and extending on to 
the proximal part of the intestine ; they are covered externally by 
sparse myscular fibres as well as by the peritoneum. | The rela- 
tions of the pancreas therefore mosësnearly resembl@ those met 
with in Ganoids and certain Teleosteans. The pancreas is 
deeplyspigmented, and its duets*open into the bile-duct, The 


e pigmented walls of thè intestine and the spiral valve are very 


thick, owing to the abundance of lymphoid tissue contained 
within them. With thgexception of the bursa entiana, the in- 
ternal walls of which are raised up into a number of deeply 


* pigmented oblique folds, the whole 8f the mucous fmembrane of 


e cunderlies the agfitheliém. 


e et NO. 1228, VOL. 44] . 


the stomach and intestine is perfectly smoo®h, and there is no 
indication of any differentiated gastric or intestinal glands. 

Cilia are present on the epithelium throughout the stomgch 
anqintegine. A layer of small-celled lytnphoid tissue directly 
In the spleen and lymphoid organs of 
“the intestine wo kinds of tissue are present. Large migratory 
° 


cheiro-#| 


e 

cells arg present in both kinds of tiste, many of which inclose 
yellowish granules. radations between’ these and rounded 
cells of a deeper yellow or Brown colour can apparently be made 
out, and cells appearing to be intermediate forms between these 
and the ordinary black, branched pigment cells cam also be seen. 
It seems probable that the yeslow granules mentioned above are 
due to the disintegration of red corpuscles, which are ingested by 
leucocytes, afā then undergo some change, wlfereby the latter 
gradually pass into the condition of black pigment cells, which 
migrate through the epithelium, and are so got rid of. The 
muscular layers areevery thin. e ° 

The question as to the mode of digestion and absorption of the 
food in® Protopterus is discussed. ° 

The branchial apparatus shows signs of considerable reduc- 
tion. The pulmohary apparatus, on the whole, more nearly 
resembles the air-bladder and its duct of certain Ganoids than 
the lungs and laryngo-tracheal chamber of Amphibians. The 
pulmonary branches of the vague cross oe anotheret the base 
of the lungs. ry 

The blood is remarkable for the large size of its elements, 
which is only exceeded 1n the case of Proteus and Siren, as well 
as for the large proportion of white corpuscles in comparison 
with the red ones. Two forms of the former are described. 

he chief points of interest with regard to the blood-vessels 
are: (I) the paired pulmonary artery, the left supplying the 
ventral, and the right the dorsal, aspect of the lungs; (2) the 
single post-caval and persistent left posterior cardinal vein ; and 
(3) the single caudal vein, giving rise to a right and a left renal 
portal, 

No external sexual differences could be observed, and amongst 
the specimens examined, females were the more abundant. 
The urino-genital organs are surrounded by masses of tissue 
resembling the large-celled lymphgid tissue of the gut, but 
differing from The latter in becoming largely converted into 
adipose tissue. The kidneys probably represent the wesonephros, 
and their duct the Wolffian duct ; nephrostomes azaaabsent. 

In unripe males, delicate Miillerian ducts are prgsent. The 
sperm is conducted to the exterior by a duct, which is probably 
formed in connection with the testis, quite infependently of the 
excretory apparatus. The seminal tubules are directly connected 
with it, and it opens into the base of the Miillerian duct, the 
rest of which apparently aborts completely, Unlike most of 
the tissue elements, which are very large, and closely resemble 
those of the Amphibia, the spermatozoa are very minute, and 
are remarkable in possessing Zio vibratile flag@lla attached to 
the carrot-shaped ‘‘ heat.” The generative organs of the female 
bear @ sieiking reSemblance to those of Amphibians. The 
oviduct corresponds to fhe Miillerian duct; the epithelium 
covering its internal folds shows signs of degeneration similar 
to those which have recently been described amongst Urodeles. 

An account of the fode of life of Protopterus during the 
torpid period is given. The cocoon is provided with a “lid,” 
perforated by a hollow funnel-shaped tube, which pd€ses between 
the lips of the animal, and thus forms a passage for the respira- 
tory’ current. The source of nutriment @uring the summer 
sleep lies in the adipose tifsue in connection with the gonads 
and kidneys and alongside the notochord in the tail, as well as 
in the lateral muscles, some of which,eespecially in the caudal 
region, undergo a granular degeneration.e Very probably the 
latter is the precursor of the fatty degeneration, and, in all prob- 
ability, leucocytes are the active transporting agents of the 
degenerated material. This assumption would help to explain 
the Iftge development of lymphoid tissue in the ‘body of the 
animal. : 

_ The systematic position of the Dipmoi is briefly discussed in 
the light of the new facts brought forward in the present paper. 
Although the Dipnoi present many points of resemblance to 
Fishes on the one hand, and to the lower ggmphibians on the 
other, their gonnection with any living forms of either class is 
probably a véry distant one, and itws inadvisable to classify 
them amongst the Fishes. Owing to the absence of ontolpgical 
evidence, ang 10 the incompleteness of our knowledge of the 
palzontological history of the Dipfloi, it is impossible to con- 
struct g genealogical tree which wifl show, with any approach to 
accuracy, the probale conmection between them and other 
Ichthyop$idan types. The most that cafi be said at present, with 
anything ike certainty, is that the Dipnoi are the isolated sur- 
vivors of an exc&edingly ancient group, swhich was probably 
related to the ancestdts of exiging Fishes and Amphibians. 
Amongst the former, the conngction seems to be closest to the 
e , e è * 
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Elasmobranchs, moregparticularly to the¢Chimeroids on she one 
hand, and to such an affcient Selachjan type as Chlamydostlache 
on ¢he other ; but, at the same time, the Ganoids probably arose 
fron’ the common ancestral stock not very far off. Though 
retaining many” primitive characters, the Dipnoi, and more 
especially Protopterus and Lepid®iren, avg in some respects 
highly specializegl, the specialization being largely due to a 
change of hahgt. 


ee 2 ž Pe Ore FF s 
a eee Indexing Figger Marks. By Francis Galton, 

Sufficieft proof was adduced by me in a memoir read Nov- 
ember 27, 1890, Wefore the Royal Society (Phil. Trafs., B, 
1891), of the extraordinary persistence of the papillary ridges 
on the inner surface of the hands throughout lfe. It was shown 
that the impression in, ink upon paper of each finger tip, cœ- 
tained on the average from twenty-§ve to thirty distinct points 
of reference? every one of which, with the rarest exception, 
appeared to be absolutely persistent. Consequently that it was 
possible to affirm with practical certainty whether or no any two 
submitted impressions were made by the fingers of the same 
person. 

In the present memoir I shall explain the way in which fingeg 
prints may be indexed and referred to after the fashion of a 
dictionary, and on the same general principle as that devised by 
A. Bertilloa with respect to anthropometric measures, whose 
ingenious method is now in regular use on a very large scale in 
the criminal administration of France and elsewhere, I desire 
to show how vastly the practical efficiency of any such method 
as that of A. Bertillon admits of being increased by taking 
finger prints into account in the way to be described. 

It must not, however, be supposed that the use of indexing 
finger marks is limited to the above purpose, thepower of doing 
so being equally needed for racial and hereditary inquiries. I 
do not dwelBupon these applications now, simply because I am 
engaged in faking them, and the results are not yet ready to be 
published. d ought, however, to mention that a great increase 
of experience has fully confirmed my earlier views, that finger 
marks are singularly appropriate subjects of anthropomettic 
study owing to many distinct reasons. The impressions are 
easily to be made by anyone who has the proper appliances at 
hand. They are as durable as any other printed matter, and 
they occupy very little space. The patterns are usually sharp 
and clear, and their szinutiæ are independent of age and growth. 
They are necessarily trustworthy, and ng reluctance is shown in 
permitting them to be taken, which can be fpunded either upon 
personal vanity or upon an unwillingness to commuficae un- 
desirable family peculiarities. 

Without caring to dwell on many of my earlier failures to 
index the finger prints in a satisfactogy way, my description 
shall be confined to that which has proved to be a success. It 
is based on g small variety of conspicuous differences of pattern 
in each of many digits, and not upon the numerous minute 
peculiarities of a siggle digit. My conclusions are princigally 
based on a study of the timpresgons of all 10 digits of 289 
different persons, but the tables given in the memoir gefer only 
to the first 100 on my list. These are sufficiently numerous to 
serve as a fair sample of what we might always expect to find, while 
they are not too cumbrous to print and to discuss in full detail. 

Though I have spoken and shall speak only of impressions, it 
is not reall} necessary in forming an index to make any im- 
pression at all. All the entries that appear in it may be derived 
directly from the fingers themselves. 

I rely, for the purpose of indexing, on the three elementary 
digisigns of primaries, wforls, and loops. They are severally 
expressed by the numerals 1 and 2, 3 and 4,5 and6. The 
reason of this double numeration is that most of the patterns 
have a definite os. Those that are formed by ridges which 
proceed from only one side of the finger, lie in g%loping direc- 
tion across its axis, the lope being elirected according th the 
side fom which the supply of ridges progeeds. All normal 
slopes, or those that are (rqighly) parallel to a lime drawn from 
the tip of the forefinger to tke base of the little finger, as well as 
all the patterns that have no definite axis, are expresse by’ the 
odd numerals, 1, 3, or,5. All abnormal slopes aresexpressed 
by the even numerals 2, 4, or 6. Tt cannot be too stgongly in- 
sisted that the words right and left are ambigyous, and must not 
be used here. e gens : 

The fovefingers are the nfèst variable of all the digits in 
respect to their patterns? their slopgs being almost ag frequently 
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abnormal as not; the third fingers rank next; the little finger 
ranks last, as its pattern is a loop in nine cases out of ten. I 
therefore faund it convenient not to index the fingers in their 

e natural order, but so that the sequence of the numerals which 
express the patterns on the digits should be divided into two 
groups of three numerals, and two groups of two numerals, as 
355, 455, 55, 35. The first group 355 referring to the fim 
second, ang third fingers of the left hand; the second group 
455 to the first, second, and third fingers of the right hand ; the 
third group 55 to the thumb and fourth finger of the left hand ; 
the fourth group 35 to the thumb and fourth fingey of the right 
hand. The index is arranged,in the numerical sequence of 
these sets of numbers. 

Before translating the patteras into numerals, I find it an 
excellent plan to draw symbolic pictures of the several patterns in 
the order in which they appear in the impression, or in the fingers 

gthemselves, as the case may be, confining myself to a limited 
number@f symbols [a list of those which have thus far sufficed 
is given in the memoir ; 5 of them are synfmetrical symbols, and 
9 zre tail and duplicated for the reasons givén above, one of 
each pair being inclined to the right, and the other the left. 
The total number of these hieroglyghs is consequently 23], A 
little violence has of course to be used now and then, 
in fitting some unusual pattern to one of these symbols. 
But we are familiar with such processes in ordinary spelling, 
where the same letter does duty for different founds, as a in the 
words as, ask, ale, and all. The merits of this process are 
many. It facilitates a leisurely revision of first determinations ; 
ib affords an adequate record of the character of each pattern ; 
it prevents mistakes between normal and abnormal slopes; it 
prevents confusion when changing the sequence of the entries 
from the order of the impressions to that used in the index ; and, 
lastly, it affords considerable help to a yet further subdivision of 
the patterns. 

In making a large apd complete index, the’symbols would, of 
course, be cast as movable types, and be printed with the letter- 

ress, © 
It appears from the 100 cases that are printed in the memoir 
that there were 83 different varieties of index numbers wheu all 10 
digits are uged. Consequently the average number of references 
required to pick out a single well-defined case from among these 
100 would be equal to 100 divided by 83—that is, to about 1}. 
I do nofexpect from my own reiterated experiences that there 
would be mitch trouble due to transitional cases, gfter a standard 
colléction of doubtful forms had been collected and numbered, 
so as to” insure that different persons should follow a common 
standard. I find much uniformity in my own judgment. 
e Owing to the large effect of correlati®n, an index based on all 
the 10 digits is not much superior in efficiency to one that is 
based on six—n@mely, upon the first three fingers of both 
hands. Inehe r00 different sets there are, as already said, 
83 varieties of pattern in the one case, and there ar@ 65 inthe 
other, which roughly accords with thê relative efficiency of 5 to 
4. Itis, therefore, a fair question evhether it is worth while to 
impress all the 10 digits. The chief advantage of deing so is to 
add to the volume of evidence, and to supply data whic& mutila-, 
tion, or bad scars, or obliteration dhe to some exceptional cause 
might render of value. The three fingers of both hands are more 
than twice as useful for an index as those of one hand only; 
agagn, the three fingers of one hand are ngarly twice as useful as 
two only, I may mention that for my preseng inquiries inso 
racial and hereditary patterns Pam, for various reasons, deal- 
ing only with the first three fingers of the right hand, and 
slightly rolling the forefinger, so as to obtain a full impression of 
its pattern on the side of the thumb. 

When searching througj.a large number of printsethat bear 
the same index number, in order to find a duplicate of a 
particular specimen, it is a vepy expeditious method to, fix on 
some 6ne well-marked characteristic of a ginute kind, such as an 
island, or inclosure, or a couple of adjacent bifurcations, that * 
may present itself in any one of the fingers, and in making the 
search to use 2 lens or lenses of low wer, fixed at the end of , 
an arm, ang to confine the attention solely to looking for that , 
one characteristics The cards on which the finger marks have 
been made, may then be passed successively under the lens with 
great rapidity. d 


*[It is proposed to axhibit specimens illustrative of this and of , @ 


the previous memoir, together with pplignces for taking 


impressions from the fingers, at the approachifig soirée of the * 
Roya) Society. ] 
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ry es in front of the lenses, and each obsetver views the over- 
a 


pping images throfgh, spectacles, the eye-glasses of which are 

also coloured red and green. The stereoscopic effect is very 
striking. Mr, Boys stated that he had tried to obtain a similar 
result with the aid of polarized light, by viewing two polarized 
images through Nicol prisms. No effect was obtained, owing 
to elliptic polarization produceel by the screen, but he thought 
that if a dead-gold screen had been used instead of an ordinary 
one, the effect might have been*observed.—Prof. Perry, F.R.S., 

showed a new form of steam-engine indicator. A galvanometer 
mirror is fixed excentrically to a steel disk, forming one side of a 
chamber communicating with the cylinder. The pressgre of the 
steam bulges out the gisk, and causes the mirror to deflect a ray of 
light thrown on ét in the ordinary way. A rotation o@the mirror 
at right angles to the former is imparied by the movement of the 
piston-rod® The ray of light traces out the diagram on a screen 
suitably placed, and the complete figure is continuously visible, 

owing to the persistence of impressions. This indicator pos- 
sesses advantages over other forms, in being free fram errors due 
to friction or osciJlations of the springs, and the alteration of 
their elasticity due to temperature changes. The errors of 
ordinary ‘indicators are considerable at high speeds, owing to 
the ripples introduced into the indicator diagram. If the natural 
period of the springs is one-twentieth of the time of a revolū- 
tion, the diagram is fairly free from ripples, but if it is as much 
as one-tenth, no amount of friction in the indicator will prevent 
ripples forming. In the new indicator, the natural period of 
the disk can be made very short. The steel disks are easily 
removable, and can be proportioned to suit different pressures and 

speeds. For experimental aml teaching purposes it is advant- 

ageous to see at once the alterations in the diagram qaused by 
changes of load, pressure, &c. Several diagrams were exhibited 
to the meeting. In reply to Prof. Carus Wilson, Prof. Perry 
stated that the deflection was proportional to the pressure in the 
cylinder within the limits any particular disk was ittended for. 

Mr. Addenbrooke thought the instrument an important im- 

provement on its predecessors, and considered it wouldgprove of 
great service to electrical engineers. Mr. Swinhprne said a 
peculiar merit *of the indicator was that it could be permanently 
attached to an engine like an ordinary pressure-gauge. He 
suggested the use of a small telescope instead of the ray method. 

The President thought tgat the instrument could be modified so 

as to be useful for analyzing the shape of the curves representing 
alternating currents.—On Blakesley’s method of measuring 

power in transformers, by Prof. Perry, Fẹ, S. e This paper 

refers to the supposed error in Mr, Blakesley’s formula due to 

the fact that transformers eshow magnetic leakage. The proofs 

of the formula hitherto given have been obtained by treating the 

equations in the manner fiit adopted by Dr. Hopkinson. On 

this system the reactions of the primary and secondary currents 
eare represented by the equatipns— 


= dN = aN 
V=R,C, + Po o = RC, + S- 


where P and N are respectively the turns on the primgryeud 
Secondary coilsgand N is the magnetic flux between the coils. 
Here it is assumed that there ¥s no magnetic leakage, and the 
author thinks that on this account the method is inferior to the 
original method of Maxwell, in which the induced electromotive 
forces are expressed in terms of coefficients of self and fautual 
induction® On the assumptiqn thatg¥iere are no eddy currents, 
Maxwell’s equations are— 


V @RC, + LC, + MCe; “0 = RC; + MC, + LÊ» 
, and L, may not be constant, it may be 
assumed that they are respectively proportional to P*, PS, and 


e 5°, if there is no magneffic leakage ; and if the amount of mag- 
a netic leakage bears a constant propogion to the whole flux, the 


three quantities may still be assumed proportignal to each other, 
although M? is less than L,L,. From these equations we obtain 


a 2 
VC = RC? - Ry Hes, + Ber) Mot. 
hd 2 
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e @opkinson put% down the last term as zero, but owing to the 


very rapid ratt at which C, changes, the last term is vey im- 
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portan, even though Wf may be buta smal percentage less than 
LLa On integrating qis equation, Phe first two terms on the 
right-hand side yield Blakgsley’s formula, and the last term 
vanishes in the Integral, because, however great the maghetic 
leakage may be, * 
e. 
. j [cca = 0, * 


when taken over a period because the functiofs are periodic. 
Mr. Blakesley’s formula thts appears to hold, whatever the mag- 
netic leakage. The pap@r contains%several tables of calculations 
showing the effect of magnetic leakage on the value of the terms in 
the eq@ation. Mr. Blakesley said he doubted the correctness of 
the assumption that the value of M was the same in the two equa- 
tions, and thougl® that the result arrived at must be incorrect. 
Tw, Sumpner did not doubt that if the coefficients could be con- 
sidered constant, the formula was true Whatever the leakage, 
but he did not consider that the action of transformers justified 
such an assumption. If the formula were true, it would also 
hold if there were eddy, currents, as these would merely produce 
the effect of additional secondary coils. He had analyzed 
Blakesley’s method by using a modification of the Hopkinson 
equations, and had shown that the power as. estimated by 

Jakesley’s formula had to be lessened by the fraction repre- 
sented by the expression 


foha f Asta . 


A= 


3 
e + [Asadi 


where Ap and As are the instantaneous values of the primary 
and secondary currents, and xis such that Ng = N.{x + <) where 
Ny, and N, are the fluxes of magnetism through the primary and 
secondary coils’at the same instant; ¢ is a negligibly small 
quantity compared with the rest of the denomingtor, In ob- 
taining this f@ctor no assumptions whatever had besa made, and 
it was easy to see that if Ap and As could be assumed sine 
functions, and x a constant, the value of the factor X became x 
simply. In only one case did X reduce to®zero, and that was 
when x was a sine function of the same period as Ay and As. 
He believed that in actual transformers x was approximately 
constant. Mr. Swinburne pointed out that the split dynamo- 
meter was merely a watt-meter, and stated that he had trans- 
formers which, owing to magnetic leakage, would indicate an 
efficiency of over 100 per cent. if tested by Blafesley’s ‘method. 
If this method gives art efficiency of 96 per cent., and leakage 
causes a drop of 2°per cent. in E.M.F., the real efficiency is 
only about 94 per cent. e thought that the assumption that 
the currents followed a sine law was equivalent to supposing that 
there was no Joss in hysteresis. The President said that no one 
would be more glad thin himself to find that Mr. Blakesley’s 
method was accurate, but he could not agree with Prof. Perry 
that Dr, Hopkinson was wrong in abandoning the” academical 
method of Maxwell. Prof. Perry replied to the various points 
raiséd in the discussion.—A paper on ciffrent and potential 
differencg analogies in the fhethods of measuring power, by 
Prof. W. E. Ayrton and Dr. Sumpner, was postponed. 


Royal Microscopical Society, May 20.—Dr. R. Braith- 
waite, President, in the chair.—The President said he regretted 
to have to announce the deaths of two of their Honorary Fellows, 
Dr. Carl von Naegeli, of Munich, and Prof. J. Leid§, of Phila- 
delphig.—Mr. C. L, Curties exhibited a new formeof Mayall’s 
mechanical stage, recently manufactured by Zeiss, which gave 
upwards of an inch motion each way, and merely required to 
be clamped on the pillar of the microscope when wantgd for 
use.—Mr. Watson exhibited and described a microscope which 
he had recently made specially to m@et the wants of Dr. Van 
Heurck, of Antwerp, Mr. Mayall, after critfizing the design, 
for which, b€, understood, Dr. Van Heurck was responsible, 
concfided by expressinge his regret Phat Dr. Van Heurck’s 
specification shoulg have resulted in the production @f the 
microscope exhibited. Mr. E. M.eNelson and the Rev, Dr. 
Dallinger also criticized th® instrument adversely.—Mr. Grenfell 
exhfbitéd the photggrgph of a small organism, the nature of 
which hedad been as yet unable to determine ; some zoologists 
and botagists to whom he Rad shown it were unable to say 
whether it was vegetable or animal in its nature. He also wished 
to mention that in the Botanical Gardens, Regent’s Park, there 
were considerable numbers ofa free-swimming -infuscrian 
known as Gintullus. It wag remarkalfie for its chitinous lorica. 
. es . . 
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Claparède mentioned gts having been f@und at Berling but 
hitherto it had only seem@d to have bgen found in sea-watet.— 
Profs Bell said they had received æ communication from Mr. 
J. B. Rosseter describing the development of Tenia lanceolata 
from the duck, the cysticercoid form of which had not been 
previously known. He (Mr. Rosse€er} had fed the ducks with 
some of the Cygrgs known to be infested with the parasite, and 
after some weegs opened the ducks and found the tapeworm 
mentioned, It was interesting to get the life-history of another 
tapeworm worked out.—Mr. gE. M. Nglson read a note on the 
subject of laf§ral development in photography, and a paper 
on the us@of monochromatic light in microscopy, and ex- 
hibited the model of & new and simple apparatus for obtaining 
the same by means of a glass prism. Mr. Nelson also described 
a new projection microscope fitted with a Socal condenser 
madg of three flint lensgs so as to embrace the whole cone of 82% 
The novelty “about it wgs the system ef collecting the light, by 
which a beam*of 44 inches was brought down to 14 inches, and 
by passing through two lenses® placed in the water-trough, a 
beam of parallel rays of great intensity was obtained for use in 
projecting the image upon the screen. Afterwards Mr. Nelson 
gave an exhibition on the screen. 


Geological Society, May 27.—Dr. A. Geikie, F.R.S., 
President, in the chair.—The following communications were 
read:—-On the lower jaws of Procoptodon, by R. Lydekker. 
After reviewing Sir R. Owen’s writings upon the large extinct 
Kangaroos for which he established the genus Procoptodon in 
1874, the author describes two mandibular rami from the clay 
beds of Miall Creek in the neighbourhood of Bingera, N.S. W., 
which belong to this genus, and from their characters and a 
comparison of them with the lower jaws in the British Museum, 
he maintains that this part of the skull indicates two very dis- 
tinct species of the genus, for which he retain» the names P. 
rapha, Ow., and P. goliah, Ow., though it is possible that the 
types of thos two species are really specifically identical, in 
which case the*name Z, pusio, Ow., might have to be adopted 
for one of th® species described.—On some recently exposed 
sections in the Glacial deposits at Hendon, by Henry Hicky 
F.R.S. In this paper the*author brings forward evidence ob- 
tained from sections exposed in gravel-pits and deep cuttings 
made for the purpose of laying down the main sewers, to show 
that Glacial deposits had been spread out to a much wider extent 
over the Hendon plateau than had hitherto been supposed, and 
that theyshad reashed down the slopes to below the Ordnance- 
datum line of 200 feet. We further mentions that there is 
evidence to show that these deposits have extended in ¿a sputh 
and south-west direction across the Brent and Silk Valleys, and 
now occur on most of the heights in the parishes of Kingsbury 
and Willesden. As the sands, gravels, and Boulder-clay which 
cover the Hendon plateau and the neighbouring heights are 
found to rest on an undulating floor of London Clay, and to 
follow the comtours of the hills and valleys, the author considers 
that it is clear that the main physical features of this portion of 
North-west Middles@x were moulded at a very early stage in the 
Glacial period, and before the se-called Middle sands and 
gravels and overlying Upper Boulder-clay with Morthern 
erratics were deposited. gHe believes that at this time there 
could have been no harrier of any importance to prevent these 
deposits from extending into the Thames Valley, and that the 
evidence clearly points to the conclusion that the implement- 
bearing deposits on the higher horizous in the Thames Valley 
should be cldSsed as of contemporaneous age with the undo@bted 
Glacial deposits at Hendon, Finchley, and on the slopes of the 
Brent Valley, which they so closely resemble. The author is 
therefare satisfied that man lived in the neighbourhood of the 
Thames Valley in the early part of the Glacial period; probably, 
he thinks, in pre-Glacial times. This paper led to a discussion, 
in which Mr. H. B. Woodward, Mr. J. A. Brown, Dr. Hinde, 
Mr. Monckton, and the agthor took part. e 


Entomological Society, June 3.—Mr. Frederick Du Cane- 
Godman, F.R.S., President, in the chair.—Mr. Ee B. Poulton, 
F.R.S., exhibited living Ive of Ayedromds versicolora, and 
commented on their habits.*-Mr. W. F. H. Blandford galled 
attention to the fact that the larva: of Liga istnonacha remained 
in small groups on the fark of the tree for about a week after 
emerging from the eggs, and that this fact was taken fUvantage 
of by the German forgsters to destroy them. ‘Also that he had 
himself verified the statement taat uric afid ĉan be detected in 
alpighian tubes Ło insects. _ Mr. McLachlan, F.R.S. 
agreed that the demonstration that te Malpighign tuBes were oP 
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the nature of renal organs was now satisfactory.—Mr. C. z 
Gahan exhibited two species of Coleoptera that he considered to 
possess a mimetic resemblance.—-Mr. Tutt exhibited a hybrid 
hetween Amphidasis prodromaria and A. betudaria, obtained by 
Dr. Chapman. Mr. Stainton, F.R.S., commented on the fact that 
the two insects appeared at different times ; and Mr. Tutt stated 


that the A, detwlarid had been subjected to forcing, so as tS 


cause it to emerge at the same time as ef, prodromaria.—Mr. 
Tutt also exhibited forms of Caradrina, some of which he said 
were considered distingt on the Continent, though they were not 
recognized as such in this country, viz. Caradriga taraxaci 
(blanda), C. superstes, Tr., from Sligo, and C. superstes, H. S., 
considered as synonymous with superstes, Tr., but apparently 
more closely allied to C. amdiggea.—Mr. Bristowe exhibited 
varieties of Arctia menthastri, some of which had been fed on 
mulberry and others on walnut; no difference was observed in 
the variation.—Mr. G. Elisha exhibited larve in their cases of 
Coleophore vilgcigerella and C. maritimella.—Mr. A. G. Butler 
communicated a paper entitled ‘‘ Additiénal Notes on the 
Synonymy ®f the Genera of Noctuid Moths.” 


Zoological Society, June 2.—Prof. W. H. Flower, C.B., 
F.R.S., President, ein the chair. ™ The Secretary reid a 
report on the additions that had been made to the Society's 
Menagerie duying the month of May 1891, calling special atten- 
tion to a female Water-buck Antelope (Codzg ellipsiprymnus) 
from British East Africa, presented by Mr. toee S. Mac- 
kenzie, and to three Blanford’s Rats {Mus blanfordi) from 
Kadapa, Madras, received in exchange, new to the collection. 
—Mr. Sclater made some remarks.on the animals which he had 
noticed during a recent visit to the Zoological Gardens of Paris, 
Ghent, Antwerp, Rotterdam, Amsterdam, and the Hague.-— 
Prof, Newton, F.R.S., exhibited (on behalf of Prof. Stirling, 
of the University of Adelaide), a drawing, being the 
first received in Europe, representing the remarkable new 
Australian Mammal latgly described by Prof. Stirling as No- 
toryctes ag hleh, which was stated to be the Mole-type of the 
order MarSupialia,—The Secretary exhibited (on behalf of Mr. 
F. E. Blaauw) specimens of the Long-tailed Tit, shot in Hol- 
land, and sent to this country for the purpose of ascertaining 
whether theyebelonged to the British form (Acredula rosea) or 
the white-headed Continental form (4. cavdata),—-Mr, F. Finn 
exhibited a hybrid Duck bred in the Society’s Gardens, believed 
to be bred? between a male Chilian Pintail (Dajila spinicauda) 
and a,female Summer-Duck (Æx sfonsa).—§ communication 
was read from Dr, O, F. von Moellendorff containing a revised 
list of thé Land and Freshwater Shells of Perak, with descrip- 
tions of some new species.—A commugication was read from 
De. G. E, Dobson, F.R.S., containing a sketch of the deriva- 
tion and distribution of the Mammals of the order Insectivora 
found in the New*World.—Mr. G. A. Boulenger read a report 
on Reptiles, Batrachians, and Fishes of which specimens had 
been collected for the West Indian Exploration Committee*in 
some of the Lesser Antilles, and deposited in the British 
Museum.—-A communication was refl from Mr, Hamilton H. 
Druce containing an account of the Butterflies of the family 


Lyczenidz obtained by Mr. C M. gV oodlord in the Sôlomon e 


Islands. 
CAMBRIDGE. 


Philosophical Society, May 18.—Rrof. Liveing, Vice- 
Presiflemt, in the chair.—The following Communications werge 
made :—On parasitic Mollusca, byMr, A. H. Co8ke.—Mr. W. 
Bateson exhibited and explained models of double supernumerary 
appendages in insects ; and also a mechanical method of demon- 
Stratingh system upon which the symrfetry of such appendages 
is usually ayanged.—On the nature of the excretory processes 
in marine Polyzoa, by Mr. % F. H&rmer. This communication 
was the result of an occupation of a University table at the 
Zoologigal Station at Naples during @he Easter Vacation off 891. 
Observations were made on the manner iñ which various arti- 
ficial pigments were excreted in Bugula and in Flustra, on 
the lines adopted by Kowalevsky (Bielog. Centralblatt, ix., 
1889-1890, pp. 33, &c.)} for other invertebrates, The general 
result of the €xperiments was to show that excretion is not per- 
formed by organs c&mparable with nephridia, but that this process 
is carried on by free mesoderm cells, and to some extent by tHe 
connective tissue and by the walls of the alimentary canal. 
Evidence was obtained to show that the, periodic lots of ¢he- 


alimentary canals leading to the formation of ®the** brown 4 © 


bodies may be regarded as, to some extent, an excretory 
proces®, 
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Academy of Sciences, June 1.—M. Duchartre in the 
chair.—Calorimetric researches on humic acid derived from 
sugar, by MM. Berthelot and André. The experiments shows 
that humic acid is a polybasic acid which may be caused to unite 
with three equivalents of potash to form ingoluble salts : one salt 

scribed is monobasic, stable, and formed with the evolution 
of 18 calories, an amount comparable with {hat evolved 
when alkaline salts are formed by the action of strong acids. 
Many other properties of this acid are giwen.—Analysis of the 
light diffuseal by the sky, by M. A. Crova. The observations 
recorded extend from Decembey 1889 to the same month in 1890. 
From the results it appears that the blue colour of the sky is most 
intense in the months of December, January, March, and Septem- 
ber; and shows®ninima in July, August, and November. Roughly, 
the blue colour is deepest in the winter, and palest in summer ; 
spring and autumn give sensibly the same results. A comparison 
of the intensities at different hours of the day ingica@es that a 
maximum blue color&tion occurs in the morning and a minimum 
at the hottest hour in the day.—On Abelian equatior®, by M. A. 
Pellet.—@n a new method of determining the vertical motion of 
aérostats, by M. André D@boin. The methods usually employed 
by balloonists to determine their state of vertical motion are 
by means of a barometer, or by throwing out light bits of paper 
and observing whether they ascend or descend relftively to the 
balloon. The atfthor has devised an apparatus having the same 
object, on the principal of Kretz’s differential manometer, and 
claims for it a sensibility 150 times greater than the ordinary 
mercurial barometer.—New models of copper oxide batteries, 
by M, F, de Lalande. A 35 per cent. solution of potash is the 
liquid employed. Init dips a conglomerate of copper oxide and 
sand covered with a thin porous layer of metallic copper, and 
one or two zinc plates. A cell thus constituted is shown to be 
practically constant for three or four days, and is said to work 
for years without getting out gf order.— Determination of mole- 
cular weights at the critical point, by M. Philippe A. 
Guye. Using Van der Waals’s formula, the author deduces 


0 

d. 1146 (1670 F 8) 
to air, § the critical density with respect to waterẹ-that is, the 
weight of the substance in grams occupying a volume of one 
cubic centimetre at the critical state—@ the absolute tempera- 
ture, and ~ the pressure in atmospheres, It is then sown that 
the values of d,obtained by means of this empirical formula 
are equal to the molecular weights of the substances investigated 
divided by 28°87.—Research on the separation of mefals from 
platinum, and in partiqular of palladium and rhodium in the 
presence of common metals, by MM. A. Joly and E. Leidi¢ 
The platinum or palladium are converted into soluble nitrites by 
the addition of potassium nitrite, and are thts separated from 
other metals.—On the specific heats of some solfttions, by M. 
We Tim8feiew. Alcohojic solutions of bichloride of mercury 
and cadmium iodide were used. It is shown that the difference 
between the molecular spe@ific heat of the solution and solvent 
is sensibly ‘equal in the case of both salts, the mean value being 
52. Taking this value to represent the molecular specific heat of 
the salt in solution and the Becifie heats of the alcohols employed 
to be expressed by the formulz, 


Cmethyl = 0°5675§ + 070016332 ; Cel = 0°53574 + 0002132 ; 


»where d is the critical density with respect 


eit is shown that the observed and calculated specific heats df the 


solutions are Véry nearly the sme in each case.—On the oxida- 
tion products of uric acid, by M. C. Matignon. The heats of 
formation and combustion of the principal derivatives of uric 
acid are considered.—O# the employment of ammonium gelenite 
for the identification of alkaloids, by M. A. J. Ferrejya da Silva. 
The use of ammonium sulpRoselen®®@ for the detection of mor- 
phine and codeine was suggested by M, Lafon in 1885. The 
autho shows how the metho cin be extended to other alkaloids. 
—On the developmént of the liver of Nudibranchiates, by M. 
H. Fischer. The research shows that the liver of Nudibranchiates 
is formed to a great extent by the left hepatic lobe of the embryo, 
and that the hepatic organs in two very different groups of Mol- 
lusca, the Lamellibranchiates and Nhdibranchiates® are homolo- 
gous productions. —The /saria, a parasite of the larva of the 
céckchafer, by M. Alfred Giard.—The genera of the group of 
Clusia, and in particular the genus Zovoyztta, by M. J. Vesque. 
+—@n some supporting elements of the leaves of Dicotyledons, 
£. Fee-Laby.—Diffusion of three distinct forms of 
titanium oxide in the Cretaceous strata of Northern Framce, by 
M. L, Cayeux., A microscopic examination of the residu® after 
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treating chalk with angacid leads tif author to believe he has 
recognized the three crystalline forms of fitanium oxide—rutile, 
anatase, and brookite.—Yhe lichens on mulberry-trees, gnd 
their influence on silk culture, by M. G. Hallauer.—O@ the 
employment of carbon bisulphide against aërial parasites, by 
M. H. Quantin. ° s 
° AMSTERDAM. ° 
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Royal Academy of Sciences, May 30.—ẹProf. Van de 
Sande Bakhuyzen in the chair.—Dr. Bakhuis Roozeboom 
treated @ the solubility 9f mixed gystals of isomorphous sub- 
stances. Admittifg the absolute homogeneity of "sugh crystals, 
according to the recent researches of Retgers, it is‘possible to 
deduce, by thermodynamical reasoning, thaf, when Ø and T are 
taken as constantg, equilibrium is obtained when to a proportion « 
of the components in the mixed crystals, correspond two definite 
values C, and C, for the concentrationseof the components in 
the aqueous solution. Irom the analogy betwe&n the said 
equilibrium and that between a liquid and a gaseous phase, 
composed of two substances, are further deduced some general 
conclusions as to the behaviour of solutions of two isomorphous. 
salts when they are evaporated. This is done both for the case 
in which the mixed crystals form a continuate series, and that in 
The latter was found in studying 
the solubility of KC1O, and TICIO, Solid mixtures were ob- 
tained at 10° and I atm. from o-36'3 and from 97'9-100 per 
cent. KCIO,. In the evaporation of any one solution, it tends 
to a composition, which is necessary to deposit the two kinds of 
crystals between which the hiatus exists. 
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One other matter in Sir Colin Moncrieff’s “ Note ? may 
be referred to—namely, the drainage recently effected 
No doebt, the fact enforced upon Indian engineers by. 
numberless experiences—that high-level perennial irri- 
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i EGYPTIAN {RRIGATION. gation must be accompanied by drainage works if soil z 
HE “Noté” on the above subject eby *Sir Colin | and people are ‘to remain in a healtley condition—wa@iot 
Moxcrieff, which we publish this week, will prove | well knewn to the French project8rs of summer irrigation 
pleasant reading to all | who have the welfare qf Egypt at | works in Egypt, and, as a consequence, whereas magni- 
heart. o those whò have Know? that country inti- | ficent canals carrying 5000 cubic feet and upwards per = 


second were constructed, no corresponding means were 
provided for draining the superfluous and often saline 
water off the lands. Sir Colin tells us that the mileage 
of the drains at present is not less than 1500. When we 
consider that, in addition to these vast works of improved 
irrigdtiot and drainage, a steady reclamation of marsh- 
land has been going on, we have reason®as a nation to be 
proud of the good work which our countgymen have 
carriéd on in Bgypt; as, whétever may happa in the 
future, the fact of the British occupation will, from its 
successfif applications of science, be indelibly stamped 
upon the face of the country forall time, and its memory 
will for other reasons live honourably in the traditions of 
the emancipated and much-enduring fellaheen. ` ° 


matel? in the past, the brief record of progress in irri- 
gation since the British occupation will recall the horrors 
of the corvee, and the torturing of the %retched peasantry 
by tyrannical faymers of the taxes; and to engineer§ the 
record Will imply»not only that all those atrocities haves 
been abolished, but further that some of the most difficult 
and important engineering problems of recent times have 
been successfully solved by Sir Colin Moncrieff and the 
able staff under his contro]. Nothing is exaggerated, but 
we have in the “ Note” a plain and modest statemenf of |, 
the quiet and unostentatious execution of works the 
mere discussion of the difficulties of which had occupied 
the time of the predecessors of Sir Colin for the previous 
quarter of a century without anything useful resulting. 

It will be only necessary to refer to one or two matters 
to establish this proposition. In paragraph ro, Sir Colin 
announces that the Rarrage has been completed, and 
placed in a condition to fulfil its original purpose, for the 
sum of aout £460,000. Contrast this withsthe published 
statement®f M. Linant, a former engineer-in-chief of the 
Egyptian Government, who, in 1872, expressed a doubt 
whether it would nob cost more to repair the existing 
Barrage than to build an entirely new one, and further 
says: “If, at the time when the Barrage was com- 
menced, steam-engines had been what they are to-day, 
one would cegtainly have advised Mehemet Ali to abandon 
his project of a Barrage for the establishment of pumping- 
machinery.” Even at that time, M. Lhhant thought it was 
not too late to consider whether it would not.be better to 
abandon the idea of repairing the Barrage ; and to assist 
in the determination of the que€tion he submitted an 
estimate of the cost of pumping, amounting to £465,000 
per annum, which, he thought, the cultivators could well 
afford to pay. æ ° 

We have already stated th&t Sir Colin Mogcrieff has 
effected the same result by a single expenditure of 
£460,000 instead of -by an annually recurring one of 
£465,000, By means of ‘the completed Barrage the 
whole summer supply of the Nile is thrown on to the 
lands, so pbviously there is no. work for pumps, and the 
vast cost of the same is saved to the country. Although 
national feeling runs bigh in France, we cannot but think 
that® French engineers will rejoice that the world-re- 









PHYSIOLOGICAL PSYCHOLOGY. 


Leitfaden der Pftystologischen Psychologie. In 14 
Vorlesungen. ‘Von Dr. Th. Ziehen, Docent in Jena. 
(Jena: Gustav- Fischer, 1891.) 

ee little volume will be welcome to a good many 

stedents of psychology, both in Germany and 
beyond. Anyone who has had to look up the newer re- 
searclees in experimental psychology in Germany knows 
the serious difficulty of gaining easy, aecess to them. 

They,are scattered over a whole heterogeneous mass of . 

serial and other publications. Now we have to look into 

an avowedly psychological journa? or brochure, but more 

frequently still into physiological works, and not in- 

frequently into journals for psychiatry. The explanation 

is obvious. Psychology, in passing into the objective and ° 

experimental phase, is broadeniñg its base to an almost è 

‘perplexing extent, and is en@roaching morg especially e 

on the domain of physiology. Hence the need of 3 

volume like the present evork$ which aims at giving the 

beginner. a conspectus of the psychological field. We 
want such a book badly in English, theonly available one, 
th&t əf Prof. Ladd, being at once incomplete on certain 
sides, and in part too metafhysical. Meantime we can 
recommend Dr. Ziehen’s “ Vorlesungen” as exceedingly 

-well adapted to give the student #clear idea of the scope 

and theemethods of jhe new science of physiological 


nowned Barrage of thé-Nile, the design of which by M. | psychology. 
Mongel was aod of by the Council ofẹthe Ponts et Dy Ziehen marks off physiological - -from what We calls = 
Chaussées in 1842, aad carried ipto execution during the | transcendental psychology by the diferentia that it deals* 
ensuing ten years, has at last, after thigty years’ practical | with psychical processes as attached to cerebral functions. 
inutility and failure, been. finally compléted -by their | Psychophysic, the branch of investigation opened up by*® ® 
worthy compeers and stccessors in Egypt—the .British | Weber afid Fechner,’he includes under physiological” ¢ 
engineers—whose experience, gained’inthe greatirrigation | psychology as that part which aims at exact measurement. 
works of our Indian. Empfre, has been asezealously This seems to be a satisfactory way of mapping out the . 
utilized in securing the success of a g#eat French work ground. The stantipoint of the physiological psychologist . 
as jt would ‘have been in agrrying dut & new one of their | is indicated in the assumption that every psfchical proces « 
own design. `e . z è e | musĝbe thought of as having a concomitant physiological : 
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process. This, too, though it would exclude such a | arrangements have been brought® ‘about and rendered 
“ physiological psychology » as that of Ladd, seems a | permantnt. 
reasonable way of, viewing the matter. Furtlfer, the The account of sen sation is PE bya chaptere 
author proceed to set forth the typical form of psycho- | on the affective or emotional tone of sensations, ze. thelr 
gphggical process as geflex, and he considers that every | pleasurable or painful aspect. Here, again, we have 
known development of the psychical phase must be ! frequent réferances to the Darwinian théory, as when it 
capable of being viewed as an incident in such °a reflex į is suggested, & propos of the fact that extreme eintensities 
process. Here Dr. Ziehen meets the neal difficulty in | of skin-sensgation, pressure, heat and cold, lose their dis- 
psychology, afd, as we see, meets it boldly, From the | tinctive sensational ®quality, and become ‘purelyeaffective 
physiological point of view we &re bound to take the reflex | phenomena or pains, that this arrangement has? come 
as our starting-point, and toeview the most intricate . about owing to the circumstance that in the evolution of 
plexus of cerebrl processes as merely an expansion of ' the zoological serfts “intensive mechanical and caloric 
the intermediate central stage of this reflex. But can the stimuli constitute the earliest, the most frequent, the most 
same mode of treatment be applied to the intricate gnter- direct, and the greatest dinger to the animal orfanism”’ 
weavings which, con$titute our mental life? As mere (p.85). The author refers the whole of the difference 
events in time, “synchronizing with neural even&, they in affective tone amonggcolours, and among combinations 
appear to Wè susceptible og being thus regarded, and this, of musical sound, to association. This seems to be 
as the futhor rightly contends, is precigely the way in going too far. The contrast between the exhilarating 
which the physiological psychologist has to conceive of.’ effect of the warm colours, and the quiet effect of those at 
psychical phenomena. the violet end of the spectrum, seems to be connected 
Starting, then, with the reflex, of which the writer gives in part with the difference in the underlyinge nervous 
e?n admirable account by way of introduction, he proceeds ' processes; and this is certainly true, as Helmholtz has 
* to deal with the psychical process in its three successivee shown, with respect to the emotional aspect of certain 
stages, viz. sensation, answering to theafferent or sensory accords, e.g. the major and minor triads. 
section of the nervous process ; ideation, or, as he puts it, | Coming now to the account of the idea (image and 
association, answering to the expanded form of the | concept), we note that Dr. Ziehen jiffers from the majority 
central section ; and action, answering to the efferent or | of contemporary psychologists in assigning a separate 
motor section. The accourt of sensation is fairly full, | cortical element to the sensation and to the id., These 
and up to date. Perhaps the treatment of the relation of different cells (the author, in spite of Lewes’ se Zttacks on 
stimulus to sensation (Weber's law) is proportionately | the cell-superstition, talks of the individual cell as the 
too long. The discussion of the interpretation of the facts | seat of a sensation) are closely connected, and in this 
is original and interesting. The author does* not, like | way the after-effect of sensations in memory, as also the 
most recent physiologists, view the logarithmic ratio of | reflex effects of ideas in exciting sensations, as in hallu- 
stimulus to sensation as a purely physiological r@lation, | cinations, are accounted for. The writer elaborates his 
due to what Mf. James has recently called the friction ofthe | peculiar anatomical hypothesis in an ingenigus way. He 
nerve-machine, but connects it with a more general psycho- | seems to admit, however, that it is a pure hypothesis, 
physical law formulated by Hering, viz. “that the purity, | for the facts of “mental blindness” referred to are not 
distinctness, or clearness of a sensation or idea depends,| apparently put forward as a proof; and it may be added 
on the relation in which the weight of thg same, z.e. the | that rightly viewed they do not seem even to suggest the 
magnitude of the corresponding psycho-physiqal process, | hypothesis. One may add that it appears to lack the 
startis to®the collective weight of all simultaneously pre- | only possible justification of such a hypothesis, viz. that 
sent sensations and ideas, ze. to the sum of the magnitudes | jt simplifies the interpretation of the facts. “The other 
of all the corresponding psycho-physical processes.” At ! supfosition, that the sensation and theidea involve the 
«he samt time the author is far from clear when he speaks | same grgup of central elemfents (not the same single cell), 
of the conscious comparfSon 6f intensities as an “asso- | is more reasonable in itself, and seems to offer a readier 
ciative activity.” This is an example of atendency among | explanation of most of the phenoména. 
the younger physiolggical psychologists to force psychical | The account of the psycho-physical process in asso- 
Brocesses intg a physiological framework. Comparison ciation is less clear and instructive than mast of the 
cannot, as Miinsterberg’s iRgenious but futile attempts | exposition. The author follows Münsterberg ¢ good way 
plainly show, be regarded as zzereły an associative process, . at least—in reducing all association to one form, viz. con- 
though of course it debends on association, and ig this tiguous, and more particularly simultaneous, association. 
way can” be correlated with a negyous process. e It must, | But the diagrammatic representation of the processes 
however, be said in justice to Dr. Ziehen, that he is com- | strikes one as needlessly complitated by the hypothesis 
, mend&bly free from the cofnmion tendency of physiologists | of separategideational nerve-cells. Muth better is the 
* to ignore psychical distinctions. Thus it is quite refresh- | account at fhe close gf this lectuse of the way in which 
ing to find a physiolqgist contending that black and grey | the different pgycho-physical factors co-operate, and 
are positive sensations, having each its distinctive quality, | modify one another in the actual concrete processes of 
like white or blue. It may be added that spetial interest | reproduction. Dr. Ziehen is particularly happy in ex- 
is,given to the exposition of sensation, as of the other | plaining,the gred} v&riability of the sequences of our ideas 
psychical phenomena, by the frequent bringing in of | from moment to moment” The account of the ideational 
theebiolgzical , poing of view, and the‘suggestion how, by stage is completed by a discussion, of the relation of 
* ethe process € of natural selection, particular psycho-physical association to jugent andereasoning—which i is a Jittle 
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hasty, and ignores sone of the main difficulties of the 
subject, of attentidđh and the,voluntary control ‘of the 
thought-process, and of the®abnormal modifications of 


„ideation in mental disease, sleep, and hypnosis. 


The unfolding of the third and final stage, voluntary 
action, with which the volume concludes, ofers'little that 
is noteworthy. The author adopts the new and growingly 
fashionable view that all our attive consciousgess, sense 
of muscufar effort, and’ so forth, is th result of afferent 
nerve Processes, and he proceeds, much in the manner of 
Miinsterberg, to resolve all volitional processes into com- 
plexes of sensations and ideas, more®particularly ideas 
of movement. This seems to lead logically to the 
denial df, any distinctive active or volitional psychosis 
answering to ideational o» emotional psychosis; and Dr. 
Ziehen is not afraid to express this denial, and fortifies 
his position by the debatable statement that psychiatry, 
while acknowledging a special variety of intellectual and of 
emotional disturbance, knows no such thing as a distinct 
volitionary disturbance. It is to be added that the 
exposition concludes with a particularly good discussion 
of the final results of psycho-physical research. The 
author here shows himself a genuine psychologist, and 
while insisting upon the invariable concomitance of a 
physiological factor in psychical phenomena, is so far 
from regarding the psychical as a nog-essential and 
negligible accompaniment of the material process, that 
he closes a quite Kantian strain by reminding us that 
the psychical chain is that which is known primarily and 
immediately, and which as such must always possess 
more reality for us. e J. 


ACHIEVEMENTS IN ENGINEERING. 


Achievements in Engineering, By L. F. Vernon-Har- 
court, M.Ifst.C.E, (London : Sgeley and Co., Limited, 
1891.) e oe 

i es object of this book is fo describe some of the 

principal engineering works carried out during the 
last fifty years at home and abroad. The author has 
avoided technical phraseology to a great extent, thus 
making a®very Interesting subject as clear as may be 
to the general rgader. Much subject-matter has ween 
gleaned from many sources, and these arg amply 
enumerated in the preface. 

The London Metrdpolitan Railways andthe New York 
elevated railways are described in chapter i. The 
growth of the Metropolitan system is very interesting, 
and is traced from the opening of the first sectiongfrom 
Paddington to Farringdon Street in 1863 to the comple- 
tion of the “Inner Cigele” from the Mansion House to 
Addgate in 1884. The author states that when the Metro- 
politan Railway was fisst designed, it was intended that 
the traffic shofld be worked by smokelegs, hot-water 
locomotives not burnigg fuel, as it was suppbsed that the 
trains would be small, and that “foreign” locomotives 
would not travel over the line to any impértant extent. 
This, however, was not earried Sut, and locomotives of 
the ordinary type were adopted. The *ventilatipn there- 
fore proved defective? and even to this day impgovement 
is greatly needed in many sections. Thebad atmosphere 
is, of course, due*to the |gcomotives ‘in use, and the 


o emfsion ‘of steam cansiderably adds to the gnuisance 
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Locomotive engineering is surely able to cope with this 
trouble. The dead weight of the trains might be con- 
siderabl¥ reduced with advantage, and the engines de- 
signed with ample condensing arrangements, even if the 
latter had to be attached to the engine as a separ@pee 
vehicle. The boilers should, of qurse, be large enough 
to stean? well with the ordinary blower, so that all the 
exhaust might be condensed. 

The Metropolitan Railway represents aif engineering 
achievement novel in maffy respects and made under 
circumstances of peculiar difficulty. On the other hand, 
the New York elevated railways illuStrate how the 
American engineers solved a similar problem in a very 
differgnt manner Owing to the cost of “burrowing 
underground,” as the author aptly fescrjbes it, they re- 
jected the underground scheme, and for the same reason 
a railway on an arched viadact was also “considered 
undesirable. The railways have been carried afong the 
streets, raised above the street traffic on girders resting 
upon wrought iron lattice columns standing at con- 
venient places on the line of the curb of the pavements. 
An illustration is given representing a street in New York 
end the elevated railways running on each side. No 
payment has been made for placing these columns along 
the streets, and no compensation has been paid for 
damages to residential property fronting the railways. 
The author estimates the depreciation in value, due to 
the presence of thé@railway, “as not less than 50 per cent. 
The cost per mile will therefore be considerably less than 
in the case of the London Metropolitan Railway, in 
which case all these items were heavily paid for. The 
London failway cost about £575,000 per mile, whereas 
the New York elevated railways only cost about £81,000 
per mife. e 

Chapter ii. describes railways acrots the Alps, the 
Rocky Mountains, and the Andes. On p. 30 we find an 
interesting diagram representing the gradients and 

ealtitudes of the heavy portions of these lines, from which 
it is evident thgt the lines in North and South America 
are at higher elevations and are more subject to snow 
than the highest of the Alpine railways, and more severe » 
gradients are to be found. Take, for instance, the heavy 
gradient on the Mexican Railway, rising 6400*feet in 54 
miles, the maximum gradient being 1 in 25. This portior? 

of the line is worked by Fairlie engines, which the author 
attempts to describe on p. 56. 

Phe author in describing the Featiniog Railway says 
that the traffic is worked up the long incline by “duplex 
bogie engines, introduced in 1869, having two engines, 
united by a tender common to the two, and hinged at the 
centre.” He goes on to say that these are called Fairlie e 
engines, after the name of their designer. The Fairlie * 
engines as used on the Mexican Railway certajply do e 
not agree with this description’ nor dpes this description , 
agree with the usually accepted type of engine known 
as the “ Fairlie.” The Fairlie engige consists of a special , 
type of boiler carried on bogies, one at each end. These. 
bogies have either four or six wheels, as the case may be; 
each bogie is fitted with steam cylinders and gear complete, 
and all the wheels are coupled. The boiler has a smoke- , 


box at each end, and is fitted with firg-boxegin the cefttre, , . + 
being fired from the side, The steam pipes from the” e 
boileg to the “steam” bogies are flexible, to alloy the s 
e . ’, 
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bogies to take the curves. The water is carried in side 
tanks, and the fuel on the top of the boiler and at,the side. 
The author will observe that there is no central pivot and 
no tender; the engine is a tank engine; and that the 
*weele of its weighteis good for adhesign. The Fairlie 
engines at work on thé Mexican Railway weigh „in order 
about 92 tons. The total wheel base is 32 feet 5 inches, 
and the rigid wheel base of the bogie is 8 feet 3 inches. 
Chapter iii. includes narrow gauge railways, as well as 
the Fell, Rigi, Pilatus, and Abt mountain railways. The 
use of a narrow gauge railway in place of the standard 
gauge is due to questions of cost of construction by 
diminishing the width of the line, and also enabling 
sharper curves to be adopted. Narrow gauge ra@lways 
now in use were years ago of ample capacity for the traffic 


ə then available, but are now a continual source of trouble 


where fhe traffic has in@reased beyond their capacity. 
In some cases, where an increase of gauge is impossible 
owing to the cost, the rolling stock has to bee designed” 
to suit the abnormal requirements, and the locomotives 
recently designed have to be made to suit the conditions, 


e and are working under adverse conditions from a 


locomotive engineer's point of view. The cost of a break? 
of gauge is a serious matter, involving as it does the trans- 
shipment of passengers and goods, as well as two classes 
of rolling stock. In India, for instance, the metre gauge 
has given place to the broad gauge of 5 feet 6 inches in 
many cases, in order to obtain throtgh communication 
without break of gauge. The author gives an eXcellent 
description of the various mountain railways named, and 
they are without doubt monuments of engineering daring 
and skill. 

In chapter iv. an excellent description is given of the 
piercing of the Alps. To the rivalry of Europeen Powers, 
each anxious to Command a route, are due the sevéral 
Alpine tunnels ; from the design and execution of thé Mont 
Cenis tunnel to the mere recent schemes west of the St. 
Gothard. Had the author told usa little more about the® 
difficulties encountered, he would have added considerably 
to the intgrest. . 

Tunnels under the Adps naturally give place to sub- 
aqueous tunnels in the sequence of subject-matter in the 
volume, The Mersey and Severn tunnels are described, 

“and the tremendous difficylties encountered in the execu- 
tion of the latter undertaking are pointed out. We also 
find a description of several subaqueous tunnels in the 
States, including the Sarnia tunnel recently opened umder 
the St. Clairtiver, to connect the Grand Trunk Railway 
of Canada at Sarnia with the United States Railways at 
Port Huron. The chgpter closes with an account of the 
proposed Channel Tunnel. ° 

The progress and frincip&ts of moderh bridge 
constguction are treated ir £hapter vi. This gives a 


e good account of the great advance made duriitg the 


last fifty years in this important branch of engineering. 


e e Wrought-iron graduelly superseded cast-iron in bridge 


e construction, and steel has again supersedgd it. 


The 
manufacture of steel has now reacheda stage in which 
there are no uncertainties in its quality. The earlie&t 
instance of the adoption of steel fog a bridge is the &t. 

- Louis Baidgg over ehe Mississippi, constructed in 1867-74, 


° and the mast recent example is, of course, the cargilever 
. bridge, with {wo spans of 1700 feet, over the Fitth of 
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Forth., *The author gives the great Indian bridge over 


the Rori branch of the River Indus, at Sukkur, very litele 
notice, and does scant justice to this “achievement at 
engineering,” certainly a monument to its deSigner. De- 
signed bySir Alexander M. Rendel, K.C.1.E.,M.Inst.C.E., 
and built by, and erected on the work® of Messrs. 
Westwood, Baillie, and Co, of London, this bridge was 
taken to pieces apd shipped tẹ India, where it was 
re-erected. The chapter closes with an accountyof the 
proposet bridge over the Channel. ° 

Submarine minipg and blasting are treated in the chapter 
thag follows. This chapter is interesting mainly owing to 
a detailed description of the operationsefor improving the 


entrance to New York Harbour by the remowal of the 


obstructions at Hell Gate and Miallett’s reef. With refer- 
ence to the explosion & the latter site, itis interesting to 
observe that the earth-wave produced was carefully re- 
cerded at various places, and the rate of transmission of the 
shock was found to be more rapid and more uniform when 
the shock passed northwards through rock, than when it 
passed through drift in an easterly direction. Tn travel- 
ling through drift, it reached Goat Island, a distance of 
145 miles, in 59 seconds, and Harvard College Obser- 
vatory, 1822 miles, in 3 minutes 40 seconds; and in 
travelling through rock, it reached West Point, 42} miles 
distant, in 11 seconds, and Litclefield Observatory, 1744 
miles away, in 45} seconds. a 

Chapters iX. to xv. deal with that branch of eagineering 
which may be roughly included under the ‘fle of “ Har- 
boyrs and Docks.” In a previous works by the author, 
bearing this title, and reviewed fh these columns, this 
subject was amply dealt with, and it will now be sufficient 
to state that the present chapters are well up to the 
standard of excellence of his previous work. We find 
an interesting description of the Manchest@r Ships Canal 
works in these chgpters—a work rapidly nearing comple- 
tion, and one which, if euccessful, will be the forerunner 
of many similar works in this country. An illustration 
is given, showing the progress of the works forming the 
Eastham Locks, viewed from the Eastham end. This 
illustration gives a very good idea of the magnitude of 
the yndertaking. Another Manchester undertaking occu- 
pies considerable space inthis work, viZ. the Manchester 
waterwotks, and more particularly the Thirlmere scheme. 
The author tells us that the eveatual maximum daily 
supply of 50 million gallons of water wäl be conveyed to 
Manchester by an aqueduct, or conduit, about 100 miles 
long. Another similar undertaking is also dis@ussed ; in 
the Piverpool Vyrnwy scheme we find how engineers 
have solved the difficulty of getting a pure water supply 
for that city. : . 

The volume concludes with aņ account of the Eddy- 
stone Lighthouse and the Eiffel Tower. » 

The fronfispiece is a portrait of Robert Stephenson, a 
very appropriate one fdr such a work. His name will ever 
be associatesl with the development of railways, a3 the 
author remarks ; and le might glso have pointed out that 
thé ratlway has been in many cases the reason for many 
“achievéments in engineering” being called into exist- 
ence. i 

Taken as a whge, this work is%a very interesting 
one. It is well written, afi the author may be gon- 
fratulate@ on jhavifg sitcdeded În his endeavour to de- 
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scribe briefly s@me of the prindipal engineeriig works 
ecarried out, at home and alWfroad, within the last fifty 
fears. The book is well printed, and the illustrations 
are excellent, although there might perhaps have been 
more of them, considering that the feneral reqder has to 
be provided? for. ° NJL 
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GEOLOGICAL EXCURSIONS. e 


Geologist? Association: a Record of Excursions made | 


between 1860 and 1890. Edited by Thomas Vincent 
¢ Holmes, F.G., and C. Davies Sherborn, F.G.S. 
(London: E. Stanford, 1891% ° 
HE Geologists’ Association began its useful career of 
work more than thirty yeafs since. It has stimu- 
lated—more, perhaps, than any other body—a real in- 
terest in geology among those who live in and abeut 
London, because it has enabled students, still near the 
outset of their work, not only to meet for mutual help 
and encouragement, but also to be aided by those of 
repute in science. Of its meetings, not the least pleasant 
and useful are the excursions. At first these were made 
generally once a week, so long as weather permitted, and 
they occupied a Saturday afternoon or at most a single 
day. Then an occasiohal journey of longer duration was 
attempteg ; now it is usual to undertake excursions, last- 
ing two en three days, at Easter and Wfitsuntide, and 
one of æ week or more during the summer holidays. 
Before each excursion a flysheet is issued to the members 
with a brief description of the geology of the locality, 
illustrated by diagrams and containing references to 
books and papers. Afterwards, a report of the excursion 
is inserted in the Proceedings of the Association. It was 
a happy thoffght to collect together in one volume these 
scattered notices, for they give Succict descriptions of 
almost all the localities of geological interest readily 
reached from London, so grouped as to be conveniently 
accessible. Thus the student, instead of having to com- 
pile for himself, from books or maps, a plan of campaign, 
whether for an afternoon or for a longer time, finds every- 
thing arranged ready to his hand, and is directed tọ the 
sections best worth visiting. These diagrams and reports 
possess a further value, that they frequently reco sections 
which can be no longer examined, because they now either 
are overgrown by vegetation, or have been removed in 
quarrying. The work therefore is a geological guide-book 
of an éxCeptional and a very convenient character to a 
large distfict around London, and to several other*locali- 
ties of special interest in England. 
e The plan which has been followed in compiling the 
volume is stated in the preface. The excursions are 
grouped, as fa as possible, within county boundaries; 
where more than one visit has been paidto any place, 
the editors have “€ither suppfessed the shorter, and 
retained the fuller, or given from e&ch eaccount that 
which is not to be found elsewRere.” The reports have 
been condensed by the excision of raters of gerferal or 
merely temporary imterest, and although refer&nces are 
made to all excursions up to the year 1890, no reports are 
given of later dato than 1884, becagtse. since 1885 it-has 
be® customary to print allfhese in the November number 
of the Proceedings, so that they® can" be gasily® consulted 
*NO. 1129, foL. 44] 
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The thanks of the Association—indeed of a wider circle 
of ie Sean due to the editors for the pains whichthey ` 
have taken in discharging avery laboxious duty. It seems 
almost ungracious to criticize, and to-do it effectively 
would require encyclopedic knowledge ; but we think thay 
though it may have been “imposgible to send each report 
to the original reporter for revision,” it would have been 
prudent to submit it to someone with a special know- 
ledge of each district. These reports octasionally con- 
tain odéter dicta, or the crude speculations of members 
who are better acquainted with their own locality than with 
the principles of the science. Hence obSolete notions are 
preserved like flies in amber ; these may perplex, but they 
cannet hglp the beginner. By way of testing the results 
of the §ilitors’ method, we have exdiningd the reports ‘of 
two or three districts with which we are specially familiar. | 
The statement on p. 203 abamt the section? at Roswell . 
Pit, near Ely, is misleading. The natural inte*pretation 
of its words would be that the Kimeridge clay formed a 
part of the great erratic. This, in weality, consists of 
Cretaceous rocks, the Jurassic clay beitig zz siiu. On p. 
216, the sentence “at the base, as at the top of the Gault,” | 
should have been “below the base, as above the top.” 
Again, the clay beneath the neighbouring Upware lime- 
stone, now admitted to be Coral rag, cannot well be 
Ampthill clay, and we are not aware of any evidence in 
favour of this view. Again, the account of Charnwood 
Forest needs correttion. Atp. 463 a statement is quoted, 
which*was published without due authority, and has been 
recalled by the author. On pp. 465 and 466 the sugges- 
tion that the Charnwood Forest rocks “ ought to be called 
Laurentian” should have been cancelled. It was ground- 
less, even as Laurentian was defined in 1875: itis absurd 
now. Al reference to the “ Archean Petrology ” of Prof. 
Ansted might well have been omitted. ° Oh p. 472, Peldar 
Tor fs twice misprinted Peddar Tor. We know of no 
ground for the statement, on p. 443, that “the quartz [in 
„the rocks of this neighbourhood] appears to be of sub- 
sequent formation.” Doubtless similar defects could be 
pointed dut by others ; indeed, our own list “ig ‘fiot’ qiite 
exhausted, but we have no desire to carpataboékon e 
which so much labour has beeg bestowed, and prefer to 
welcome it as a valuable addition to Brith geology, 
which will be indispensable go all students who live im 
the neighbourhood of the metropolis. T. G. B. 
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OUR BOOK SHELF. e 
Across East African Glaciers: An Account of the First 
Ascent of Kilimanjaro. By Dy. Hans Meyer. Trans- 
lated from the German by E. Wis. Calder. (London: 
George Philip and Gen, 189x.) 
Long before he thought of exploring any part of Africa, 
Dr. Meyer was an experiencef and gnthusiastic traveller, 
The idea of undertaking explorations in “ the Dark Con-* 
tinent” was suggested to him by the fact that while the 
German colonial possessions in Re west of Africa hade e 
been thompughly investigated under Government super-e 
vision, and atethe Government expense, those in the 
*East had been left to the more limited resources, of 
gommercial companies. It occurred to Dr. Meyer that 
he might do good Service to his countrymen bydevating * 
himself to the task which the German GovetameRt seemed, « 
so unwilling to undertake. Accordingly, in 1886, he began 
to nfake preparations for the accomplishment of hig plan 
e 


* with whichthe speaks of 
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and since that time he has organized no fewer than three 
important expeditions, in the third of which he sugceeded 
in reaching the top of Kilimanjaro. It is this third 
expedition of which an account is given in the 
present work. The broad results of the journey 
were soon made knon,; but of course it is only from the 
explorer’s full narrative that an adequate idew can be 
formed of the interest and importance of his achieve- 
ments. The mountain mass of Kilimanjàro towers up to 
a height of nearly 20,000 feet, and Dr. Meyer describes 
well the feelings with which hè saw it after his arduous 
march across the steppes. “t was a picture,” he says, 
“ full of contraste-—here the swelling heat of the equator, 
the naked negro, and the palm-trees of Taveta—yonder, 
arctic snow and ice, and an atmosphere of god-like re- 
pose, where once was the angry turmoil of a fiery goleano.” 
The story of the asceftt is told most vividly, and there are 
few readers who will not sympathize with the delight 
e moment when he set foot on 
the culminating peak. Although the record of his ex- 
periences at Kilimanjaro forms the centre of the book, he 
has much to say about what he saw both on his way to* 
the mountain andeon his way back; and in appendices 
various writers present classifications of his collections, 
and the conclusions at which they have arrived in work- 


“ing out his astronomical and meteorological data. The, 


book is admirably translated, and its value is greatly 
‘increased by illustrations and maps. 


Chemistry tn Space. From Prof. T. H. van’t Hoff’s “Dix 
Années dans l'Histoire dune Théorie.” Translated 
and Edited by J. E. Mash, B.A.e (Oxford: Claren- 
don Press, 1891.) 


. 

WE have already reviewed the monograph of which this 
is a translation (NATURE, vol. xxxvii. p. 121), and need 
not therefore, at present, say anything of the subject with 
which it deals. The translator has done his work care- 
fully, and “ the invaluable assistance and advice” of the 
author have enabled him to make his rendering a con- 
siderable extettsion of the French edition.” a Magsh 
advises those to whom the question is new to leaye the 
first chapter till the end, as it contains a translation of 
the earliest memoirs om the subject, and the ideas are in- 
completely developed, obscure, and sometimes erroneous. °| 

s 
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LETTERS TO THE EDITOR. 


[The Hditor,does not hold Rimself responsible for opinions ex- 
presyd by his correspondents. Neither can he undertake 
to return, or to corvespend with the writers of, rejected 
manuscripts intended for this or any other part of NATURE, 
No notice is taken of anonymous communications. ] 





e. Erratic Track®of a Barometric Depression, ® 


THE singulat course of the @clonic system which has, during 
the week terminating on May 29, circulated round and across 
the British Isles, deserves more attention than can be thus 
early given to it. I wish here, with your permission, fest, to 
describe the path of its centre as correctly as can begdone with 
the data at present in my hands, mentioning at the same time 
the prigcipal modifications of the isobars and of the weather in 
the neighbourhood of the cfatre ; secondly, to mention some 
remarkable facts in relation to the upper currents as observed 
by myself in its neighbourhood ; and finally, to indicate the 


e e nature of those questi@ns an examination of which will, I 


e believe, in the instance before me, prpve to be of most scientific 


value. 

(1) The accompanying chart shows the cBurse of the centre 
of*depression, so far as we have yet been able to follow its 
track, the arrow-heads marking the positgon at 6 p.m. of each 
day? A$ 8 aym, of the 23rd, the centre appears to have 


* slain about 60 files to the west of Erris Head, with a baro- 


metrical preSsure of a little below 29°4. By 6 p.m. @t had 


. 
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English miles per hour, ant by 8 a.m. of thg sth to a little west 
of St, Anne’s Head. During the above period the depression was 
elongating itself, the position $f its major axis changing frone 
R.W.-S.E. into W.-E. The weather in the meantime w 

becoming rainy in the English Channel and, home counties, 
while contipuing fair ithe north. At 6 p.m of the 24th the 
eastward elong&tion of the whole system hadebecome very 
marked ; and at this hour thecentre lay over ‘the mouth of the 
Thames, after a somewhat, lengthened thunder-storm over 


London, Woolwich, gc. Mhe veloosty of transit during the 
twenty-four hours had been 22 miles per hour, and the path of 
the centre was beginning to curve towards the left. "By the 


morning of the 25th the centre had advanced” to N.N.E., and 
lay about 53° 2’ N. lət., o° 24’ W. long., with wet and cloudy 
weagher over our eastern and midland districts. By 6 p.m. of 
that day the centre had begun to move stightly to the west- 
evard, having moved during tĦe twenty-four hours with 8 velocity 
of to miles per hour. By the mogning of the 26th the centre 
was near the mouth of the Humber, rainfall continuing over the 
north-east and north midiand counties; at 6 p.m. of that day 
the centre lay over north-west Lincoln, having moved only with 
a velocity of about 3°8 m. per hour. The centre now moved to the 
néighbourhood of, the Solway, with a velocity of about ro miles 
per hour, and on the evening of the 27th began to recurve again 
a little to the left, the system at the same time becoming more 
circular in form, and the central pressures slightly decreasing. 
During this day rain and cloud prevailed on the west of the 
system, while in its rear there were some scattered thunder and hail 


e 
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showers qf the type prevalent*in summer in the rear of cyclonic 
systems travelling to north-east. At 6 p.m, on the following 
day the central area had passed into Taster, with a velocity of 
5'5 miles per hour. The thunderstorms in tle rear were on that 
day more pronounced. During the following night the centre 
travelled with increased velocity across Donegal to the Atlantic, 
and by 6 p.m. of the 2gth the exterior isobars of the system had 
almost left our shores, finer weather setting in “over Great 
Britain generally. 

(2) The point marked with an aste¥isk on the chart marks 
the position of the writer during the progress of the depressich, 
a position of vantage for the observation of upper currents, the 
value of which was much diminished by the yedominant thick- 
ness of low choud, and by the fact that there was little moonlight. 
Over the Midfinds outlyigg threads of “‘ cirro-filum ” advanced 
with great velocity from north-north-west at noon of the 23rd, 
soon after which"a great sheet,of frozen veil-cloud rapidly 
overspread the sky, the exterior edg@ of which soon disappeared 
ove the north-east horizon. A brilliant solar halo was com- 
pletely eglipsed b@fof 5 pem. Meanwhile the lower cloud- 
current bgcked from south-west to south. At 7.32 p.m. there 
was a squall of wind from south-east with rain, anda ‘‘jump” in 
the barograph. About noon of the following day, when the centre 
was about 118 miles to fhe south-aeuth-west a glimpse of the ypper 

louds was obtained; they were ther moving from south. 


á advagced southastwards into Connaught with a velocity Sf 6°5 |eFurther ofportgnities of (observation were obtained in the 
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exyening, which showed that the ypper current had ch&nged to 
south-east. No observations cogld be made during the two wet 
d&ys which followed ; but early in the morning of the 27th, when 
the centre Was about 100 miles to the north, true cirri were 
observed moving slowly from forth-eas& These soon disap- 
peared ; but af 6 p.m. of the same day an import&nt change 
took place, ghe bands of ice-cloud moving from south-south-west, 
from which point, or from a little west of it, the belts have con- 
tinued to travel up to thegime of my, writing this, the lines being 
nearly pafillel to the isobars, and to the g@neral direction of the 
surface ®vinds, and precisely resembling in character the stripes 
seen in most c&ses travelling from north-north-west when a 
depression, whose centre has passed a little to the north of the 
observer, has moved away to north-east. + ó 

. (3) In an elaborate paper in the Quart. Journ. of the R. 
Met. Sot. for Octeges 1877, the writer pointed out that in thee 
extreme left-hand segment of an approximately circular cyclone, 
moving in any direction in the northern temperate latitudes, the 
movements of the upper currents are by no means analogous to 
those in the right-hand segment.? In the case of cyclones tra- 
velling eastwards, the reason of this difference is, I think, now 
well understood. Owing to the great relative density of thee 
lower atmosphere, attended with low barometric pressure, near 
the poles, the gradients for westerly currents are far more con- 
stant in te upper than in the lower strata of the atmosphere in 
the regions traversed by extra-tropical cyclones. Over a large 
number of these cyclones, therefore, many of the isobars in the 
upper regions of the atmosphere do not form closed curves, but 
curves somewhat resembling those which, at the earth’s surface, 
accompanying what are popularly termed V-shaped depressions. 
It is a question of the utmost interest whether, during the periods 
in which depressions travel to the west, the distribution of 
gradients in the upper atmosphere is really for the time reversed, 
and, if so@what can be the causes of so remarkgble a change. 
There is @{yrther question correlated with the above, which 
deserves møre attention than has been given to it. The writer 
long ago pointed out (Journ. Scot. Met. Soc., vol. iv. pp. 333- 
335) that in cases of depressions travelling westward across our 
islands, temperatures at the earth’s surface are in general higher 
over Scandinavia than over France ; and a considerable number 
of instances have occurred since 1875 which have confirmed this 
conclusion. But in most of these cases an anticyclone has 
lain to the north-east of us, so that the ‘‘gradient force” of the 
lower Strata may have tended to send the depression westwards, 
in addition to the ascensional force, ass>cjated with condensa- 
tion in the western segment, due to gthe indraught of ref&tively 
warm air from north and north-east. In the instance described 
in this paper pressure was not particularly high over Scandi- 
navia, during the westward progress ofghe system, but tempera- 
ture seems to have been bigher, over Sweden at least, than in 
France. a W. CLEMENT Ley. 

May 30. 


<a e 


e 
The Crowing of tħe Jungle Cock, A 


In NATURE (vol. xliii. p. 295) Mr. Henry O. Forbes has a 
letter commenting on aStatement of Mr. Bartlett to the effect 
that the wild jungl@ cock does not crow, and testifying that he 
once heard one. In reply, in the next number of NATURE, it 
was suggested that the cock heard by Mr. Forbes was a hybrid. 

I think that no one who has travelledin the jungles of Burma, 
during the dry season, can have any doubt that the jungle cock 
crows ; for he cannot fail to have heard them many times. 
et so happens that, jusPafter reading Mr. Forbes’s letter, I had 
occasfon to travel among the hills which form the watershed 
between the Irrawaddy awd the Sittong rivers. In one region 
here a large kin@ of bamboo was seeding, so that the jungle 
fowl were very numerous, and I heard them cr@wing in great 
numbers. 1 remember @ne place in particular: the Karen’ had 
prepgred us a hut in which to sleep just outside of their village, 
which consisted, like nearly all the villages in these hills, of a 
single house, each family havjng its separate room in the common 

e 


* These stripes or cirro-filum are so abundar i# the rear of most de- 
pressions, towards the termination of the jnversion disturbances Accompany- 
ing squalls or thunder-showers, in Europe and the Northern Staees that it is 
singularly unfortunate that the statement of an English meteorologist, to the 
effect that they do not exgst, should have found its way into the first edition 
of Ferrel’s ‘‘ Popular Treatise on the \WVinds.”” ® * 

a alsoeFerrel, ‘‘ Pop. Treat,” $180; "Modern Meteorology,” p. rrx 
(diagram). ° * o 5 e ° 


XO. 1129, y 44] ° 








building. ‘‘ At cock crowing” in the morning we had, close to 
us, the cfowing of the village cocks, and on every side, far and 
near, the answering crows of multitudes of wild birds. I do not 
remember ever to have been treated to such a chanticleer concert 
before. ° A e’ 

The idea that these wild cocks weregall hybrids is inadmi--ibie, 
because {8 ) they were so very numerous, and (2) the country is 
very sparsely peopled, the villages all being small and far apart, 
oe the greater part of the country still covered with primaval 
‘orest. 

The crow of the jungle cocl@ is shrill, like that of the sinailest 
breeds of domestic fowl, and js, perhaps, a little less prolonged 
than that of the average domestic cock; big it can hardly be 
distinguished from the crow of a small breed of fowl kept by the 
Karens, some individuals of which so closely resemble the wild 
fowl that they are used as decoys. 

I hive Several times heard wild foyl cackle, and in this 
journeygwhile in the midst of a heavy forest, miles from any 
human f 
and could tell by the tones that bagh cocks and heffs were cack- 
ling. One of thedollowers being sent with a gun to t@ and get 
a shot, some of the birds saw him and flew, whereupon one of 

*the cocks gave the peculiar call which the domestic cock gives 
when a bird flies over him. . 

I might add that, among the numerous birds shot in this 
region, there was one hen which had a pair of spurs about 
half an inch long. B. P. Cross, 

* Rangoon, May 20. 





Cordylophora lacustris. 


Ir is generally believed that this tube-dwelling Hydrozoa was 
originally a salt-water animal, and although now found a con- 
siderable distance frof tidal wafer, it still dwells in rivers and 
canals fore or less connected with tidal rivers. I have for 
many years found it in the Chester and Ellesmere Port Canal, 
growing principally on the shells of the fresh-water mussel, from 
two to three miles from the tidal river (the Dee). It seems to 
be a shadt-loving animal, as I have always found it under the 
bridges, and from 4 to 6 feet benzath the surface of the water, 

The gtubes ovdy remain during the winter and early spring, 


; and the awimal is fully developed in August and September. 


It i generally accompanied by Fredericella Sulfana. 
> THOMAS SHEPHEARD., 
Kingsley Lodge, Chester, June 12. 
® 
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Philosophical Instrument Makers, 


I FIND ig your paper of June rr (p. 135) that Messrs. Newton 
and Co. have been appointed philosophical instrument mgkers 
to the Royal Institution of Great Britain. Allow me to state 
that they are not the only ones, ang that I also was appointed 
on June I by the managers of the Royal Institution of Great 
Britain to be their philosophical instrument maker. @ thought 
that in the interest of the puglic yeu should know this fact. 

i A. HILGER. 

204 Stanhope Street, Hampstead Road, June 12. 


@ 
The Earthquake of June 7. *® 


THE earthquake of June 7, whose centre seems to have been 
in the province of Verona, was also perceptible at Basle. The 
seismemeter of the Bernoullianum “Observatory registered a 
horizontalyshock at th. zm. 29s, a. Basle mean time, which 
corresponds to th. 17m. 10s. Greenwich mean time. 

At Thal, a village east of St. Gall, the shock wagstrong 
enough to be felt by several persons, e 

Basle, June 13. A. RIGGENBACH-BURCKHARDT. 





pose sis 
NOTE ON EGYPTIAN IRRIGATION, 

J5 entering un any account of Egyptian irrigation it 

is necessary, at first, to point opt that it consists *of 


two very broad sulgdivisions: (1) the irrigation effected 
by the Nile flood when there is righ myddy@watef in, 


abitation, we came upon a flock of wild fowl cackling, ẹ 


abundance for a land thrice as big as Egy Rt, and whene* 


fields 


everyone considers it his absolute right to have his 
e 


e 
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flooded without the expense or trouble of raising the 
water artificially ; and (2) the irrigation effected by the 
Nile at its lowest, in those hot months of May and June 
eaen the water surface is 20 feet below that of the field, 
and when it is only Sy the strictest economy that we can 
water an area not excéMding one-fourth of the whole of 
Egypt hee 

2. The Irrigation of Old Egypt.—The first irrigation is 
the ancient art of Egypt, the culture that, from the days 
of the Pharaohs, made this Kttle valley the granary of 
Europe. The products are wheat, barley, beans, maize, 
and rice. These two last crops require special irrigation. 
For the growth of wheat, barley, and beans, it is enough 
to saturate the fields, during high flood, from August to 
Wctober. The seed is scattered as the waters rejreat, and 
the fields receiye nf@ither irrigation nor rain from that 
time till the harvest is gathered in at the end of April. 

3. Perenmial Irrigatign— The introduction of the 
second gystem is due to tite sagacity of Mohamed Ali, who 
saw that the conditions of soil and climate were such as to 
favour the growth of cotton and sugar-cane, syb-tropical* 
products greatlyeexceeding the value of cereals. But 
these crops require irrigation during the months when 
the Nile is at its lowest, hence a system of deep canals 


° was necessary, and it was in trying to carry out this 


e cultivation. 


system in Lower Egypt that the Egyptians got into hope- 
less difficulties, for the canals got blocked with silt, and 
it was most difficult to clear them. 

4. The Barrage unused.—The obvious remedy was to 
raise the water in the river, and divert it into the canals 
by a Barrage or dam at thewapex of,the Delta. Such a 
work was constructed, at a cost of about two millions 
sterling; but soon after its completion it crackéd in a 
very alarming way, and, from 1867 to 1883, remained 
practically useless. The great network of canals con- 
tinued to be cleared year after year to a deptlt of about 
20 feet below the soil, and for half of each year the corvée 
was constantly employed on them. e 

5. Pumping.—The Egyptian Government &ad aban- 
doned all hope of again using the Barrage. They Mad 
entered into a contract with a private company to irrigate 
Behera by a system of pumps, at an annual cost of from 





z e 
The cultivated and revenue-paying area of Egypteis 
about five millions of acre The lagoons in the norglt 
cover an area of about 1,280,000 acres. I gxpect in a 
very few years to see at leag half of thiseland reclaimed 
and cultivated. * . : 

10. The Barrage repaired, and the Effett on Lower 
Egypi—What we have done, are doing, and ‘propose to 
do, then, ig future years js as follqs :— 

First. The Barfage has been completed, afd placed 
in a coadition to fulfil its original purpose. Frém up- 
stream of it are derived three main trurfk canals which 
irrigate the wholegDelta, and three smaller canals which 
irrigate all the country north-east of Cairo and to the 
south of Zagazig; one of these takes water to Port Said 

Pand Suez. The outlay off the Barrage has been, since 
1884, about £460,000. ° 

Of the three trunk cgnals, that on the west had been 

neglected, and completely filled in with sand. It has 
, been restored, and the system of pumps alluded to in 
paragraph 5 will, I hope, never be used again. 

The canal supplying the East Delta (termed the Tew- 
fikieh Canal) has been entirely made since 1886, at a cost 
of £372,000. ° 

Practically, the whole summer supply of the Nile is 
diverted by the Barrage into these canals, and none flows 
out useless to the sea. The value of the work is this— 
that so long as there is water in the Nile it is under our 
control, and, however low the river may fall, the water 
will get on to the fields, and the great cotton crop will be 
secured. In former days, during low Nile, the canals 
were left high and dry, and what water there was flowed 
out to the sea, useless. r° 

The Barrage has not much increased the awa of cul- 
tivation, but it has very largely increasgd that of land 
bearing double crops—that is, the area producing cotton. 
It was in 1884 that, by employing temporary measures, 
we began to use the Barrage. Since then, the average 
annual yield of cotton has been 333,893 kantars (15,000 
tons) greater than in the five years preceding 1884. This 
represents a value to the country of £838,000 a year, 
exclusive of the value*of*cotton-seeds. 

11.°Prevision for Nayigation.— Secondly. As the ab- 


£50,000 to £60,000; and they were about to come to,| straction of water renders impossible the river navigation 


similar arrangements for the rest of the Delta, at an 
initial cost of £700,000, and an annual orfe of £250,000. 

6, Neggect of Drainage.—Continuous irrigatidn like that 
of Lower Egypt requires to be accompanied by drainage, 
otherwise the land becomes soured and waterlogged. No 
attention was being paid to this subject in 1883. 

e 7. Sate of Upper Egypt.—The first system of irrigation 
alluded to above contintied o be practised in Upper 
Egypt. A few very costly bridges had been built to 
assist it, but little attention was being bestowed on it, 
and even in years of average Nile flood we found a doss 
F annual reyenue amounting to about £38,000 taking 

lace. 
F 8. Addition to Area of Egypt—Such was the state of 
affairs when we took oharge of the irrigation in 1884. I 
am frequently asked whether, since then, there h&s not 
been a great addition tdéthe ciftivated area Sf Egypt. 
My rgply is in the negative. s : 

The question of gxtendfhg cultivation into the desert is 

partly one of displacement of population, chiefly onz of 

level, for above the point that the Nile flood can be 
brought to reach we®must not look for an extension of 

Some goes on—natably to the gvest of the 
province of Behera and in the Fayoumg but it is not on 
aevery large scale. . 

9 Reclamation of Alarshes.—An extension much more 

‘rapid, and of more importance, if in progress alohg 


eg all the ‘hort®* of the Delta, where land is being yearly 


reclaimed from marsh and lagoon by our dreinage 


e operations. , ° 
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during four or five months every year, two main canals 
have been selected, ope of them roughly parallel to each 
of the branches of the Nile, and fitted with locks and 
rendered navigable. This is not yet quite finished. 
When it is, it will enable laden boats to pass freely be- 
twe@n Cairo and Alexandria on one si@e, and Cairo and 
Damietta on the other side, at all seasons of the year. 
; Other lotks have been built, and obstructions removed, so 
that navigation has had an impulse given to it throughout 
| the whole Delta. ° 
12, Drainage Introduced.—Thirdly. Year by year have 
| been opened out new miles of drainage arteries, and in 
Behega, Gharbieh, Dakahlieh, Sharkieh in Loyer Egypt, 
and in the Fayoum, large tracts have been reclaimed 
* from salt-marsh, and now yield good crops. The Budget 
for the current year contains £ 140000 for new drainagg- 
works in Lower Egypt. No part of our work has been 
more appreciated than this, buf, unfortunately, the de- 
fective system of revenue statistics mals it impossible 
to say what bands have been reclaimed. The mileage of 
drains is not less than 1500. 

13. Measures *for Improving Irrigation of Upper 
Egypt.—Fourthly. I dave sal, in paragraph 7, that 
thérethas been an annual Joss of about £38,000 in average 
years, dae to th Nile flod not attaining all the fields of 
Upper Igypt. In exceptional years this loss has been 
much greater. s Thus, after the very deficient flood of 
1877 it amounted toeZ1,111,880. Aftér 1888 it was about 
£300,000. If such was the Toss of yevenue alonc, itefmay 
de imagmed what a heawy talamify was inflicted on the 
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cultivators. Slane: Ross, Inspecfor-General of *Irriga- 
tior, has studied this subjectemost closely. Even in 
tHage deficient years there wa# water enough in the river 
if it could only be got on to the land. He has proved 
that, by a judicious system gf canals, sluices, siphons, 
escapes, weirs, &t., it may be arranged that, even in the 
worst years, the whole Nile valley shall receive its share 
of mud-charged water. This involves the construction of 
no great work like the Barrage (the most expensive does 
not excee@® £45,000), but of a great “number of works 
costing from £5000 to £15,000 each, requiring very care- 
ful designing, ahd built often in remote spots, where 
construction of any kind is difficult. » 

These works have been going on now for more than a 
year. When finished, as I hope they will be in 1893, 
the whole, outlay will be about’£600,000, And then, 1 
trust, the lands of Upper &gypt will yield their full crop, 
however defective may be the Nile,flood. 

14. Agricultural Roads.—Fifthly. A minor subject, 
and yet one of great value to the country, deserves notice 
here—namely, the introduction of agricultural roadg 
This reform is due to Riaz Pasha. Until two years ago. 
it would have been impossible to take a cart-load of 
agricultura] produce from any one centre of population 
to another in the Delta. Comparatively few of the canals 
were adapted for boats, and the one means of transport- 
ing cotton to the railway stations or to the river was by 
camels, which, however well adapted for carrying burdens 
on the firm sand of the desert, are not suitable for the 
rich alluvial soil and the,sloppy fields of the Nile valley. 
This is all being changed. The people*have willingly 
accepted tax never exceeding P.E. 4 or 5 per feddan for 
one year ®aly, and, with the fund thus raised, a whole 
network oé serviceable roads is being formed sufficiently 
adapted for thigdry climate. 

15. Corvde Abolition.—The above paragraphs describe 
generally the improvements that have been brought about 
in the last seven years. Second to none is the boon that 
has been conferred on Egypt in the abolition of the 
corvée. Previous to 1885, the whole of the. earth-work 
in thesclearattce and repairs of canals and embankments 
was effected by the forced, unfai&, unfed labour of the 
peasantry. In 1884 this labour gmounfed to 88,000 men 
working for 160 days. We were told that this was quite 
a necessary state of things, that it would be impossible 
to maintain the irrigation-works ogherwise, and that tbe 
Egyptian peasant, unlike that of any other country, would 
not work gor wages, and must be forced. We estimated 
that to redeem this corvee and to pay for all this labour 
would cost £4029000. Nubar Pasha, in the face of the 
greatest financial difficulty and opposition, managed to 
give an annual grant of £250,000 for this objet. Riaz 
Pasha, at the end ofe1889, found means of granting the 
remaining £150,@00, and in 1890, for the first time per- 
haps in all history, there was no corvée in Egypt. 

16. Casal Legislation.-When we began work here, 
we were much hampered by the want of any canahlegis- 
dation, there being no law corresponding to what is found 
in India, Italy, and elsewhere, treating of the many con- 
&ictijng questions connected with irrigation. After three 
years’ discussion, a very useful Canal Act now exists, and 
the only misfortune is fhat it is not binding on residents 
of foreign nationality. é 

17. Storage of Nye Water.—Lastly, ag regards our 
programme for the future, theré is abundance to do in 
carrying out, year by yeay, solid unprétending reforms ; 
but, besides these, a ve large question is coming to the 
front. The restoration of the Barrage placed at eurtdis- 
posal all the water of low Nite, but tfe increase in the 
area irrigated outruns the incrtase in the watergvailable, 
and we have to look for means of stering the surplus 
volume of the flogd, and utilizing it evhen the river is low. 


“Shere are two ways in®which this may probably be 





done. The first, which is cénn@ctec with the mame of ag | B. de 


*NO. 1129, QOL. 44] g 


A 


NATURE 


153° 


ingenious American gentleman, Mr. Cope Whitehouse, 
is to divert a portion of the flood into a great natural 
depressio& existing west of the Nile valley, and there to 
form a storage reservoir, to be drawn upon as the water 
in the river decreases. This has been examined and 





found feasible, but the expense, probally 14 millions stew œ 


ling, is agginst it. The alternativesproject is to pond up 
water in the valley of the river itself above Assouan. 
This project is bemg studied at present. There can be 
hardly any further extension of the cotton eultivation if 
one or the other of these schemes is not executed. There 
is room enough in the country to employ both. 
CoLin SCOTT MONCRIEFF, 
Under-Secretary of State) Public Works 
Department. 
Cairg, March 5, 1891. 
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THE SECOND ORNITHOLQGICAL COMGRESS. 


A FULL report of the proceedings of this imBortant 

Congress can only be obtained when the official 
Comptes rendus are published, for the officers of one sec- 
tion were unable to attend the meetings of the other 
sections owing to the fact that all four sections sat at one 
and the same time. This is the only complaint we have 
fo make concerning the recent proceedings, but as it affects 
the future of these useful reunions, we feel compelled to 
make our protest, because, by the simultaneous session of all 
the sections of a Congress, no man, however interested in 
the subjects under discussion, can hear all that he 
wishes to hear; the visitor Jas to choose between two 
meetings, both of which probably possess for him an 
equal interest. It must be obvious to everyone who had 
the privilege of attending the second Ornithological Con- 
gress that a great gathering of specialists such as that 
which took place last month must require more time than 
three days to discuss such varied problems as were placed 
before ghem at the recent meeting. 

The city of Budapest was happily chosen as the 
meeting-place of the Congress, and it may well be ques- 
tioned whether there is any country in the world that 
could have offered so many attractions to the ornithologist 


ets Hungary. The hospitality of $e Hungarians is pro- 


verbial, the accommodation in the beautiful capital is 
unlimited, and &ccess thereto is easy. After an enjoyable 
trip down “he Danube from Vienna, the travellers found 
themselves at the opening convergsazione of the Congress, 
which was celebrated in the Grand Hotel “ Hungaria.” 
Here the Hungarian Committe had assembled with all 
the members of the Congress to welcome the guests, and 
the inaugural banquet segved gs a pleasant medium for® 
the introduction of the strangers. On May 17 the first 
general meeting of the Congress took place in the 
sumptuous theatre of the Hungarian National Museum. 
AfterSome words of welcome from the Burgomaster of 
Budapest, the officers for tif Congress were chosen as 
follows :—Honorary Presidents : Count Bethlen, Minister 
of Agriculture ; Count A. Csáky, Minister of Public In- 
struction; Mr. B. Kállay, Minister of Finance. Presidents: 
Prof. Vitor Fatio (Geseva) and Mr. Otto Herman, M.P. 
Vice-Presidents: Dr. Rudolph Blasius (Brunswick), Prof. 
S. Brusina (Agram), Prof. R. @ollett (Christiania)@Mr. J. 
de Csaté (Budapest), Dr. Otto Fingh (Bremen), Major e 
Alex. von Homeyer (Greifswald), Dr. A. B. Meyer 
(Dresden), Dr. E. von Middendosf (Livonia), Dr. Emil , 
Oustalet (Paris), Dr. Bgwdler Sharpe (British Museum\, 
Mr, E. von Szalay (Budapest), Victor Ritter Tschusi von * 
Schmidhoffen (Hallein). General Secretary: Dr. G. von 
Horváth. Secretaries: Mr. E. Ghernel von Cherrfei- 
liza, Dr. A. Lendl, Dr. L. Lorenz von Liburnau, 
Dr. A. Lovassy, Dr. J. von Madaedsz, djs. @. Reiser, 
ProfgG. Szikla. Hon. Secretaries: Mr. E. ge Gaál, Mr®* 
Lipthay, Mr. J. d@Ottlik. Questor: Mr. J. von 
e e 


hS 


e e Observations on mig@ation and distribution. 


*. Ospreys &c., with their nests, eggs, and young birds, dre 
ae . to 
e 





Homeyer gave his reminiscences of travel in West Africa 
some years ago, and his imitations of the notes &f African 
birds were strikingly rendered. Four different sections 

of the Congress were appointed, the names of the 
@fferent delegates fom foreign countrieS were read out, 
as well as letters of apblogy for their absence fram several 
naturalists, Prof. Fiirbringer, Baron de Selys Long- 
champs, and others. $ 

The office: of the different sections were constituted as 
follows :—(1) Systematic Section: Presidents, Dr. Bowdler 
Sharpe (London) and Prof. Claus (Vienna); Vice-Presi- 
dents, Dr. A. Reichenow (Beflin) and Mr. C. G. Danford 
(Siebenburgen). (2) Biology and Oology: President, Dr. 
Rudolph Blasius. (3) Avigeographia: President, Dr. 
Palacky (Prag). (4) Economic Ornithology : Pregident, 
Major Alex. von Homeyer. 

On the afternoon of May 17 many of the members of 
the Congrgss ascended the Blocksberg, to enjoy a view 
of the gjty of Budapest afd the Danube flowing below— 
a view not to be surpassed in beauty and interest in any 
country. =. 

On Monday, Yay 18, the Systematic Section met in 
the lecture-theatre of the Polytechnicum, which was 
placed at the disposal of the Congress by Prof. Szabo, 

e whose work is well known and appreciated in Great 
Britain, Papers were read by Prof. Klug, on somé 
points in the anatomy of the stomach in birds, and 


by Dr. Bowdler Sharpe on the classification of birds, ; 


the latter lecture being illustrated by several large dia- 
grams and a wax model of the phylogenetic tree, in 
which Prof. Ftirbringer traces the evqlution of birds from 
a reptilian stock. The remainder of the work of the 
Systematic Section consisted in the passing of the rules 
of nomenclature, as put forward by a committee consist- 
ing of Prof. Mébius, Dr. A. Reichenow, Count von Berle- 
poch, Dr. A. B. Meyer, and Dr. W. Blasius. The 
recommendations of this committee were adopted almost 
in their entirety by the meeting, after a two-days’,discus- 
sion, notwithstanding some protests of Dr. Sharpe, and 
Mr, Biittikofer ðf the Royal Museum of Leyden, who 
found themselves in a hopeless minority. The chief 
points carried were: the adoption of the roth instead 
of the 12th edition of the “Systema Nature” of Linnzeus 
the recognition of trinomial names in certain cases, and 
the adoption of names, even faulty in ©onstruction or 
misspelt, with all the consequences. The tène of the 
report, however, is so moderate, and exhibits so much 
consideration for the methods of other ornithologists, 
that it ought to be possfble now to arrive at a definite 
conclusion for European usage at least; and then it 
“would be easy to assimilage thg American and European 
methods of nomenclature. 

In the afternoon of the 18th, the Congress met in the 
Museum, and Dr. Oto Herman, M.P., gave an account of 
the distributipn of birds in Hungary, and explaintd the 
collections which had beef made specially for the Con- 
gress. These consisted of beautifully mounted cases of 
Hungarian birds with, nests and natural surroundings: 
some very rare species were included in the colléction, 
which was the work of fousornithelogists—Dr. O® Herman, 
M.P., Dr. Julius von Madarász, Mr. Chernel, and Prof. 
Szikl® These gentlemerhdal each occupied a station in 

e different parts of Mungary, and had not only coflected 
the series of biids exhibited, but had also made exact 
The Hun- 
e garian National Museum is agvery fine byilding, and 
contains a collection which fairly surpysed most of the 
vjsitors, the series of native birds being especially com- 
plete. Large groups of Laemmergeiers, Sea Eagles, 
e seen athe Bird-galleries, and these are principally 

* the work of a well-known Hungarian ornithologigt, Dr. 
J. ven Madarász. The collection of Mammalia alsacom- 
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Xántus. After preliminary reports,’ Major Alex. von prises some great rarifies, and the whale Museum teems 


with specimens procured by the veteran explorer, Mr J. 
von Xdntus, whose labouts in Lower California aptl 
“Central America, as well as in Borngo and the 
Sunda Islands, are also widely known. e The Museum 
likewise econtains ‘a fine series of imsects, especially 
Coleoptera, ‘which were , shown with uch natural 
pride by Dr. Frivaldszky, who is responsible for the 
beautiful grrangement of the layer groups. The after- 
noon closed with® an adjournment to the Mungarian 
Academy of Sciences, where Prof. Robert Collet® read a 
paper on Arctic Bird-life before a crowded audience ; 
and the evening concluded with a banquet at the 
“ Archiduc Stephan” Hotel. 

On Tuesday the debate on nomewclature was con- 
tinued ; and in the afterrfoon the Congress assembled on 
St. Margarets Island, which eorms a most delightful 
summer retreat for the inhabitants of Budapest, with its 
dozens of nightingales, its ruined cloisters, and its sulphur 
springs. 

e On Wednesday, the 2oth, the general meeting of the 
Congress was held to receive the reports of the different 
sections and committees, and the business was con- 
cluded. A farewell banquet took place in the evening, 
and the second Ornithological Congress came to an end. 

Next day the members were scattered in different 
directions—some to their homes, some to join one of the 
pre-arranged excursions. These were three in number— 
one to the Hanság marshes and Ferté, a second to the 
Platten-See, and a third to the digtricts of the Drave. Of 
the first excursfon, in which the writer took part, he can 
only say that, under the direction of Dr. von@Madardsz, 
the members of the Congress who accompanied it under- 
went a never-to-be-forgotten experience. Theespecies of 
birds observed were mostly those unknown to an English 
naturalist, and the hospitality dispensed by Prince Ester- 
hazy, Baron von Berg, and Count Széchenyi, is not likely 
to disappear from the memory of those who had the good 
fortune to partake of it. 





THE IMPERIAL REYSICAL AND TECHNICAL 
o o LNSMTUTION AT BERLIN. 
T HE Imperial Physicfl and Technical Institution which 
was founded in 1887 at Charlottenburg, near Berlin, 
under the auspices of the German Government, has now 
been for some time in active operation, and recently 
there has been issued by the executive Director, Dr. L. 
Loewenherz, a Report on the work of the Institution up 
to the end of last year. s a 

It may be rememberedethat the Institution has two 
main obfects in view : first, that of physical and technical 
research appropriate to the pracgical development of 
manufacture—researches for instance aso the qualities of 
metals and materials and as to methods of construction 
and measurement; the second object being that of 
fundamental research in theoretical problems jn physics, 
and the testing of all kinds of measuring apparatus 
applicable for use in science, art, and manufactme. It 
appears to undertake, therefore, ifvestigations and vegi- 
fications similar to those undertaken in this count?y by 
the Board of Trade, or at the K@v Observatory; and, in 
France, by the Bureau International des Poids et Mesures. 
Its staff includes (exclusive of the.clerical staff) a Presi- 
dent, nominated by tlfe Reichstag; a Director, with a 
Committee gf se#en members ; seven scientific officers in 
the department of reseagch ; fouf technical assistants, and 
several mechanics and machini&ts. 

From time to® time, æ new methods of testing are 
adopted, or as fresh werk is untlertaken, explanatory 
papers are issuegl by the responsible officers of the Insti- 
tution (printed by Jylius Springer, Bérlin) ; and the fol- 
lowing papers have, amongs@others, been already isswerd: 
oo Karl Scheel, H.. F. @Viebe, afd Allr. Böttcher, on 
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meteorological m@asurements; Dr. K. Feussner and Dr. 
Sp."Lindeck, on electrical measifrements ; Dr. O. Lummer 
aml Dr. E. Brodhun, on opticll measurements, including, 
photometry > Dr. F. Foerster and Dr. F. Milius, on 
chemical analysis of glass. œ P 

We gather erom the Director’s Report apove referred 
to, that thẹ Institution has provided itself with funda- 
mental standards of length apd mass; with primary 
thermomefers and barometers ; with eļectrical etandards 
of resistance, current, and pressure ; and with apparatus 
for testing the flashing point of petroleum and inflammable 
liquids, Its metrological work for the public has in- 
cluded the proving of clinical thermomters, pyrometers, 
aneroid barometers, manometers, alcohol thermometers 
for low semperattire, and thgrmometers for chemical 
research. * x 

In October 1888, the @fficial testing of thermometers 
was transferred from the Normal Aichungs Commission at 
Berlin to the Imperial Institution, and all thermometers 
are still tested on the basis of the regulations laid down 
by the Commission on November Io, 1885; exceptireg 
that, in place of basing the errors of scientific thermo- 
meters on a mercurial thermometer, thermometer readings 
are now teduced to the more accurate scale of the air- 
thermometer or hydrogen-thermometer. 

The use of thermometers for determining pressures, or 
altitudes, &c., on the occasion of journeys of exploration, 
‘&c., seems of late to have increased, for many such have 
been already presented for examination at the Institu- 
tion. If the thermometers are made of,Jena glass (or 
of other hard thermometer glass), it would appear to be 
possible t@ ascertain pressures with but litle trouble to 
+ 0°25 miWimetre. The necessity for using proper 
glass is sħown in an experiment carried out at the In- 
stitution with two thermometers, Nos. 42 and 43, madg of 
ordinary Thuringian ahd crystal glass. On September 7, 
1888, the corrections of these thermometers at 87° C. 
were found to be— 


No. 42, — 0°05 ; No. 43, — 0724 C. 


The tlermorfeters were then heated for 15 minutes to a 
temperature of 100° C. ; they were theg allowed to cool, 
and subsequently retested on S@ptember 10, wher? their 
errors were found to be— 


No. 42, + 0°08 ; No. 43, — 0°09 C. 


Such variation in the reading of a thermometer after 
its exposu@e to a high temperature would unfit it for use 
in the exact determination of pressures or altitudes. 

With referenceo the testing of various sorts of glas$ Dr. 
F. Milius points out that Webér’s process, generally made 
use of, and which consists in exposing the body to be exa- 
mined to an atmosphefe of muriatic acid vapour for a space 
of twenty-four holirs, is not always trustworthy. Thus, ac- 
cording to the quality of the glass, it appears to be 
covered more or less, after exposure to the acid vapour, by 
a thick rime (or hoar frost); and that although the ex- 
perienced observer finds Weber’s method tolerably certain, 
yet the less experienged observer may sometimes be left 
itt deubt, particularly where rough surfaces are treated, 
as to whether the rime gxists or not; Dr. Milius therefore 
proposes an opgical form of test other than that of the 
muriatic acid test, as is explained at length iw his paper. 

Dr. Milius, in conjunction with Dr. F. Foerster, hag also 
investigated the solubility, in water, of potash and soda 
glass, particularly with reference to Schott’s* experiments 
as to the capacity of petash w&ter-glass for absorbing 
water without losing its vitreoys qualjty, This latfer fact 
can be ascertained eby keeping pulverized water-glass 
under water, when, as in the case of hydraulic eement, a 
hardening of the paste begins to take place. This pro- 
cags is connected’ with a gevelopnfent of heat; in the 
cas€ of Water-glass in which there was one atom of potash 


to three of-silicic acid it was oBervéd at, the fTnstitutiot» | 
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that within a quarter of an hour the moistened matter had 
been heated 10° Centigrade, and it became hard in one 
day ; if the proportion of silicic acid is larger, the glass 
requires from two to three days for solidification. Their 
researches appgar to show that for purposes con-. 
nected with mercurial electrical standards, the glass usé 
should be very little soluble in Water and acids; hard 
glass, for instance, which had a base of soda, and not 
potash, being littfe hygrometric. 

In the important field of electrical measfrements, the 
Institution appears also to*be doing good work. It is 
preparing to undertake thg¢ verification of all kinds of 
apparatus; including voltmeters, ammetgrs, meters for 
the measurement of power and efficiency, galvanometers, 
and resistance coils. 

In the field of practical photometry we have to com- 
pare the intensities of different soufces ,of light as ex- 
perienc@d by the eye; but unfortunately we have not, 


even for commercial. purposes, any satisfactasy method ° 


by which intercomparisons may be made betwgen the 
relative intensities of coal-gas, electric and oil lights re- 
Spectivelys In practical photometry much is being done 


‘in this country by Abney, Vernon-Harceurt, Chaney, and 


others, as well as by .Lummer, Brodhun, and others in 
Germany, but as yet no standard photometer has been 


produced. The standard light is still also the ancient ¢ 


“ sperm-candle,” and the method of comparison is still 
the old-fashioned “ grease-spot” Bunsen photometer 
more or less modified. The German authorities appear 
to be fully alive to the necessity of improvement in this 
field of technical research ; and haveinvestigated M. Violle’s 
incandescent platinum-standard of light, and also the 
Hefner lamp and Aubert’s apparatus; and for electrical 
light purposes they have followed a form of standard 
glow lamp. : 

Among the papers above referred to, we notice also one 
by Dr. Lotwenherz, on the testing of tuning-forks. The In- 
stitution undertakes the testing of tuning-forks, on payment 
of a small fee, the object of the examination being to 
ascertain the correctness of the height of the tone of 
thé fork in terms of an international diapason ; or the 
numbér of the vibrations of the fork per second, at the 
temperature of 15° Centigrade, the pitch of the note A 


ebeing fixed at 435 entire vibrations per second, or 870 


half or single vibrations according to the French method 

of counting. Tuning-forks sent to the Institution for 

examination are required to be constructed in agcordance 

with conditions laid down by the Institution. Unit} of 
pitch is of fundamental importance in music and in the 

construction of musical instruments, and i# is to be 

desired that some authoritative testing of tunisg-forks, 
might be similarly underteken @n this country. 

In metallurgy the work of the chemical laboratories of 
the Institution does not appear to be extensive; it has 
inauded more particularly analyses of the metals pla- 
tinum, cadmium, and rhodiup. In the Physica] Labora- 
tory, measuring instruments of precision for workshop 
use, such as speed and power indicators, screw-thread 
gauggs, have also been examined by the Institution ; and 
its geodetical work has included the verification pf instru- 
ments of precision for Wenera Schreiber, of the Imperial 
Prussian Land Survey. The department has undertaken 
also the verification of polarigtopes,lenses, prisni, and 
other optical instruments, to a limited extent, 

The above observations may serve to show that the 


. 
` 


Institution is alike prepared to vefify a standard—asae e 


measurer @f electrical resistance—with the utmost accu- ə 
racy, or to test an instrument for common purposes—as a 
gas meter. How far the Institution may be self-supportiag 
isnot stated in the Directors Repor? ; but as the demands 
for verification work of this kind are largely voluntary, it 


would appear to be evident that the @xcelléme st&ff of the, e 


Institution could not be maintained unless it received 
valuable support from the State. 


e 
e 
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: T HERE is something very fascinating abott crystals. 
i It is not merely the intrinsic beauty of their forms, 


e their picturesque grouping, and the play of light upon 


eir faces, but thére is a feeling of wonder at the power 
of Nature, which cates substances, in passing from the 
fluid to the solid state, to assume regular shapes bounded 
by plane faces, each substance with its*own set of forms, 
and its facés arranged with characteristic symmetry : 
some, like alum, in perfect @ctahedra ; others, like blue 
vitriol, in shapes which are regularly oblique. It is this 
power of Natgre which is the subject of this discourse. 
I hope to show that crystalline forms, with all their regu- 
larity and symmetry, are the outcome of the accepted 
principles of mechanics. I shall invoke no peculiar 
‘force, but only suc® as we are already familiar with in 
other facts of Nature. I shall call in only the sf#me force 
that prodwces the rise of a liquid in a capillary tube and 
the swface-tension at the boundary of two substances 
-which do not mix. Whether this force be different from 
gravity I need not stop to inquire, for any attractive force 
which for small masses, such as we suppose the molecules 
of matter to be, is only sensible at insensible distances is 
sufficient for my purpose. 

We know that the external forms of crystals are inti; 
mately connected with their internal structure. Thisis be- 
trayed by the cleavages with which in mica and selenite 
everybody is familiar, and which extend to the minutest 
parts, as is seen in the tiny rhombs which form the dust 
of crushed calcite. It is better marked by the optical 
properties, single and doulsle refracgion, and the effects 
of crystals on polarized light. These familiar facts lead 
up to the thought that it is really the internal structure 
which determines the external form. As a starting-point 
for considering that structure, I assume that crystalline 
matter is made up of molecules, and that, whefeas in the 
fluid state the molecules move about amongst themselves, 
in the solid state they have little freedom. They are 
always withig the range of each others inffience, and 
do not change their relative places. Nevertheless, tĦese 
molecules are in constant and very rapid motion? Not 
only will they commugicate heat to colder bodies in con- 
tact with them, but they are always radiating, which 
means producing waves in the ether at the rate of many 
billions in a second. We are sure that tley have a great 
deal of qnergy, and, if they cannot move far, they must 
have very rapid vibratery motions. It is reasonable to 
suppose that the parts gf each molecule swing, back- 
wards and forwards, through, or about, the centre of 
The average distances to which 
the parts swing will deterfnineshe average dimensions of 
the molecule, the average space it occupies, 

Dalton fancied he had proved that the atoms of the 
chemical elements Must be spherical, because thee evas 
fo assignable cause why po should be longer in one 
dimension than another. rather invert his argument. 
I see no reason why the excursions of the parts of a 
molecule from the certre of mass should be equal,in all 
directions, and therefore assume, as the mogt general 
case, that these excursion’ are uffequal in different direc- 
tions. And, since the mgyements must be symmetrical 
with reference to the centre of mass of the molecule, they 


* will in general be included within an ellipsoid, of which 


the centre is the centre of mass. 
Here I may, perhaps, guard against a misconception. 


e We chemists are familiar with*the notion ef complex 


molecules ; and most of us figure to omrselves a mole- 
cule of common salt as consisting of an atom of sodiwh 
and one of chlorine*held together by some sort of forge, 
cand it may be imagined that these atoms are the parts of 
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„the Slecules which Î have in mind. e That, however, is 
CRYSTALLIZATION#+ not ay notion. I am paradoxical en to disbelieve 


altogether in the existence of either sodium or chloyjfte 
in common salt. Were my audience a less philosophical 
one I could imagine I heagd the retort from many a lip: 
“Why, you can gét sodium and chlorine out of it, and 
you can make it out of sodium and chloriffe!” But no, 
you cannot get either sodium or chlorine out*of common 
salt withgut first adding’ somethjng which seems to me 
of the essence of fhe matter. Youcan get neitMer sodium 
nor chlorine from it without adding energy; nor®can you. 
make it out of these elements without subtracting energy. 
My point is thatg:nergy is of the essence of the molecule. 
Egch kind of molecule has its own motion; and in this 
I think most physicists will agree with me. Chemists 
will agree with me in tlfinking that all the mglecules of 
the same element, or compouad, are alike in mass, and 
in the space they ogcupy at a given temperature and 
pressure. The only remaining assumption I make is. 
that the form of the ellipsoid—the relative lengths of its 
axes—is oz the average the same for all the molecules of 
the same substance. This implies that the distances of 
the excursions of the parts of the molecule depend on 
its constitution, and are, on the average, the same. in 
similarly constituted molecules under similar circum- 
stances, 

I have come to the end of my postulates. I hope they 
are such as you will readily concede. I want you to 
conceive of each molecule as having its parts in extremely 
rapid vibration, so that it occupies a larger space than it 
would occupy’ if its parts were at rest; and that the 
excursions of the parts about the centre of mess are on. 
the average, at a given temperature and prgssure, com- 
prised within a certain ellipsoid ; that the dimensions of 
this ellipsoid are the same for all molecujes of the same 
chemical constitution, but different for molecules of 
different kinds. 

We have now to consider how these molecules will 
pack themselves on passing from the fluid state, in which 
they can and do move about amongst themselves, into- 
the solid state, in which they have no sengible freedom. 
If they attract one @ndther, according to any law, and. 
for my perpose gravity will suffice, then the laws of energy 
require that for stable equilibrium the potential energy 
of the system shall be a minimum. This is the same, in 
the case we are consigering, as saying that the molecules. 
shall be packed in such a way that the distances between. 
their centres of mass shall on the whole bę the least 
possible ; or, that as many of them as possible shall be 
packed into unit space. In order to se@how this packing 
will take place, it will be easiest to consider first the 
particulfr case in which the axes of the ellipsoids are all 
equal—that is, when the ellipsoids happen to be spheres. 
The problem is then reduced to findingehow to pack the 
greatest number of equal spherical balls into a given 
space. It is easy to reduce this to the problemeof finding 
how ie spheres can be arranged so that each one shall 
be touched by as many others as possible. In this way 
the cornered spaces between the balls, the unoccupied 
room, is reduced toa minimum. You can stack balls ṣo 
that each is touched by twelve others, but not by more. 
At first sight it seems as if thi8 might be done in two 
ways. 

In the first place we may start with a square of balls, 
as in Fig. 1, where each is touched by four others. We 


may then place another (shaged in the figure) so ds to. 


rest on four, and place four mfre in adjacent holes to 
tovfch ft, as indicated by the dotted circles. Above these four 
more may be plated in thè openings 4 4¢ d,so as to touch 
it—makiag twelve in all. Pf the pile be completed, we shall 
get a four-sidedepyramid, of which each side is an equi- 
lateral triangle, ae represented in Fig.%. It will be seen 


that, in these triangular fftes, each ball (excepef"of « 


Course, those forming th@ edges) if touched by six others- 
e 
i . 
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Again, if we star@vith such a triangle, as in Fig. 3pwhere 
eath ball is touched by six otifers, we can place one ball 
—dhe shaded one—so as to rest on three others, and can, 
then place six more round it and touching it, as in- 
dicated by the dotted circles.e In three of the triangular 
holes betweeg the shaded ball and the dotted balls touch- 
ing it we can place three more, so as to touch the shaded 


ball—again twelve touching itin all. If we complete 
e- 
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e 
the pile, we shal] get the triangular pyramid represented 
by Fig. 4, where each of the three sides is a right-angled 
triangle, while the base is an equilateral triangle.- It will 
be seen that in the faces of this pyramid each ball 
(except those outside) is touched by four others, In 
fact, the arrangement in these faces is the same as in the 
base of the fermer pyramid; and the two arrangements 
are really identical in the intefiop, only one has to be 
e è 


turned over in order to bring it imto parallelism with the 
other. Fig. 2 represents half a regujar octahe@roh ; 
Fig. 4 the corner of a cube. Fllipsoids, if theyeare all 
equal and similar to one anothef, can be packedein pre- 
cisely the same way, so that each is touthed by twelve 
others, provided thefr axes arg kept prrałel to each other 
e —t@x is, if they are alipriented alike. This, then, by the 


. laws of energy, will be the arran&ement which the mole-” 
» 
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cules will assume, in consequence of mutual attraction, in 
passing from a fluid to a solid state. : 
Next, let us see how the packing ofthe molecules wilf 
affect the external form. And here I bring in the surface- 
tension. We are familiar with the effects of this force pre 
the case of liquids, and if we adgptthe usually received 
theory of it, we must have a surface-tension at the 
boundary of a solid, as well as at the surface of a liquid. 
I know of no actual measures of the surfgce-tension of 
solids ; but Quincke has given us the surface-tensions 
of a number of substances at temperatures near their 


Fic. 3. 


points of solidification, in dynes per lineal centimetre, as 
follows :— l 


Platinum... ... ... 1658 | Antimony 244 
Gold ,. see eee eee 983 | Borax a ue as 2E2 
Zinc ... g-. = «. 860 | Sodium carbonate... 206 
Tjo 2. §87| Sodium chlwid® ... 114 
Mercury ... 577 | Water R 86:2 
Lead’... 448 | Selenium... o4 
Silver 419 | Sulphg ... 4'3 

e Bismuth 382 | Phosphorus 4i'r 
Potassium... a.. 364| Wax... . 334 
Sodium | Ss 253 


The surface-tensions of most ofthe solids are ‘probably 
greater than these, for the surface-tension generally 





WG. é 


that they amount to very considerable forces. We have 
to do, then, with an agency which we cannot neglect. In 
all these cases the tension*measured is at a surface bounded 
by air, and is suah as tends to contract the surface. We 
have, then, at the boundary between a crystallizing solid 
ang the fluid, be it gas or liquid, out Sf which it is solidi- 
fying, a certain amount of potential energy; and by the - 


e _@ 
diminishes with increase of temperature; and you see ° 


laws of energy the condition of equiltbriumh™s, that this 9« 


potentéal energy shall be a minimum. Thé accepted 
theorfof surface-tension is that it arises from the muguab 


j 
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attraction of the molecules. The energy will therefore 
be a minimum for a surface in which the molecules are 
as closely set as possible. 

Now, if you draw a surface through a heap of balls 


® @acked so that eagh is touched by twelve others, you 


will find that the gurfaces which have the greatest 
number of centres of balls per unit area are all®plane sur- 
faces. That in which the concentratgon is greatest is 
the surface ef a regular octahedron, next comes that of a 
cube, then that of a rhomkic dodecahedron, and so on 
according to the law of indices of crystallographers. 

The relative numerical values of these concentrations 
are as follows, taking that of the faces of the cube as 
unity :— 


Octahedron 
Cube 
Dodecahedron 


wee nee TDS 47 
++. #10000 


wee O'FOTL 


Eikositessarahedron 04083 
Triakisoctahedron .% 0°3333 


We dohot know that the surface-tension is exactly in 
the ierse proportion to the concentration, all that we 
can at present say is that it increases as the concentration 
diminishes, . ° 

If, then, the fholecules occupy spherical spaces, the 
bounding surface will zed to be a regular octahedron. 

But we have another point to consider. If a solid is 
bounded by plane surfaces, there must be edges whese 
these planes meet. At such an edge the surface-tensions 
will have a resultant (see Fig. 5) tending to compress the 
mass, which must be met by a corresponding opposite 
pressure, and unless there is some internal strain there 
must be a corresponding resultant of the tensions on the 
opposite side of the crystal” Hence®if one face of a form 
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is developed the opposite face will also be developed ; and 

generally, if one face of a form be developed all the faces 

will be developed ; and if one edge, or angle, be truncated, 

all the corresponding edges, d angles, will be truncated. 

Were it otherwise, there would not be a balance between 

the surface-tensions in the several faces. But there is 
eanother point to Be taken into account. Theesi*face 
energy may*become less iw two ways—either by reducing 
the tension per unit surface, or by reducing the total 
surface. When a liquid separates from another fluid, as 
chloroform from a solution of chloral hydrate ongadding 
an alkati, or a cloud fram mojgt air, the liquid assumes 
the form which, for a given mass, has the least surface— 
thatés, the drops are sghesical. If you cut off the pro- 
jecting corners an@ plane away the projecting edges of a 
cube or an’octahedron, you bring it nearer to a sphere, 
and if you suppose ¢he volume to remain constant, you 
still diminish the surface. And if the diminution of the 
total surface is not compensated by the incr@ased energy 
on the truncations, there will be a tendency for the 
erystals to grow MA a such truncations. The like willbe 
true in more complicated combinatiens. There will be a 
téhdenBy {gr suc, combinations to form, provided the 
surface energy of the new faces is not too great as com- 
pared with that of the first simple form. . 


: But it does not always happen thgt an octahedron of} 
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Tetrakishexahedrqn @0°4472 ° 


; alum*develops truncated, angles. ‘Phis leads to another 


point. To produce a surface in a continuous mass pe- 
quires a supply of energy, and to generate a surfac® in 
the interior of any fluid is not easy. Air fnay be super- 
saturated with aqueous vafour, or a sojution with a salt, 
and no cloud or crystals be formed, unless there is some 
discontinuity in the mass; specks of dust, er something 
ofthe kind. In like maaner, if we have a surface already, 
as when®a supersaturated solutfon meets the air or the 
sides of the vessel containing it, and if the energy of 
either “of these surfaces is less than that of a crystal of 
the salt, some energy will have to be supplied in order to 
produce the neW surface, but not so much as if there 
were no surface there to begin with, Hence, crystals 
usually form on the sides of the vesse} or at thestop of the 
liquid. When a solid separates from a solution there is 
generally some energy availabts from the change of state, 
which supplies the efiergy for the new surface. But at 
first when the mass deposited is very small the energy 


available will be correspondingly small, and since the 


mass varies as the cube of the diameter of the solid, 
whereas the surface varies as the square of the diameter, 
the first separated mass is liable to be squeezed into liquid 
again by its own surface-tension. This explains the usual 
phenomena of supersaturated solutions. A deposit occurs 
most easily on a surface of the same energy as that of the 
deposit, because the additional energy required is only 
for the increased extent of surface. lt explains, too, the 
tendency of large crystals to grow more rapidly than 
small ones, because the ratio 5f the increase of surface 
to that of volume diminishes as the crystal grows. 

While speaking of the difficulty of creating a new sur- 
face in the interior of a mass, the question of cleavage 
pe pad itself. In dividing a crystal we cre&te two new 
strfaces—one on each piece, gnd eath with its own 
energy. The division must therefore take place most 
readily when that surface energy isa minimum, Hence 
the principal cleavage of a crystal made up of mole- 
cules having their motions comprised within spherical 
spaces will be octahedral. As a fact, wg find that the 
greater part of subsgances which crystallize in the octa- 
hedgal, or regular system, have octahedral cleavage. But 
not all; there are sorfe, like rock salt and galena, which 
cleave into cubes, and a very few, like blende, bave 
their easiest cleavage dodecahedral. These I have to 
explain. I may, hoWever, first observe that some sub- 
stances—as, for instance, fluor-spar—which have a very 
distinct octahedral cleavage are rarely met *with in the 
fogm of octahedra, but usually in cubes. In regard to 
this, we must remember ¿hat the surface energy depends 
upon the nature of both the substances in contact at the 
surface, as well as on their electrical condition, their tem- 
perature, and other circumstances. The closeness of the 
molecules in the surface of the solid determines the 
energy, so far as the solid alone is concerned ; but that 
is not the only, though it may be the mos? important 
factor conducing to the result. It is therefote quite pos- 
sible that, under the circumstances in which the natural 
crystals of fluor were formed, the surface energy of the 
cubical faces was less than that of the octahedral, 
although when we experiment on them in the air it is 
the other way. This supposition is econfirmed by the 
well-knowh, fact that the form assumed by many salts in 
crystallizing is affected by the cMaracter of the solution. 
Thus alum, which from a solution in pure water always 
assumes the octahedral fornt, kes the cubic form when 
the golution has been neutralized with potash. 

To return tothe cubig and dodecahedral cleavages, If 
we suppose the excursions of the parts of the molecule 
to be greater in one direction than in the others, the figure 
within which the molecule is compyised will be a prolate 
spheroid ; if less, an obla spheroid. Now, as ajeeady 
explaingd, the sphergids will be" packed as closely as 
possible if tlee axes age all parallel and each is touched e 
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by twelve others. *Npw suppose the spheroids arranged 
as in Fig. 6, with their axes perpendicular to the plane of 
thé figure ; place the next layét in the black triangular 
spaces, and cemplete the pyramid. The three faces of 
the pyramid will be equal isoscgles triangles ; and if the 
spheroids be oblate, and the axis half the greatest dia- 
meter, the three angles at the apex of the pyramid will 
be right angles. The crystal will have cubic symmetry, 
but the relative condensgtion in* the faces of the cube, 
octahedron*and dodecahedron, will be as" :0°5774.:0°7073. 
The easi@st cleavage would therefore be cubic, as ig rock ; 
salt and galena. * 

Again, if the spheroids have their awes and greatest 
diameters in the ratio of 1 :./2, and we place four, as én 


. Fig. 7, with their axes perpendicular to the plane of the ' 


figure, then, place ont upon them în the middle, and then : 
four more upon it, in positiens corresponding to those of | 
the first four, we get a cubical arrangement, the centre of , 





of the cube. wCrystals so formed will have cubic sym- 
metry, but the concentration of molecules will be greatest 
in the faces of the dodecahedron, and their easiest clea 
age will be, like that of Blende, dodecahedral. 

If spheroids of any other dimensions be arranged, as 
in Figs. ı and 2, with their axes perpendicular to the 
plane of Fig. 1, we shall get a crystal with the symmetry 
of the pyramidal system. If the spheroids be prolate, 
the fundamental octahedron will, bg elongated in the 
direction of the axis, and if sufficiently elongatgd,.the 
greatest condensation will be in panes perpendicular to 
the axis, and the easiest cleavage, as in prussiate of 
potash, in those planes, On the other hand, if the 
spheroids be sufficiently oblate, the @asiest cleavage will 
be parallel to the axis. 

If spherotls be arranged, as in Fig. 6, with their axes 

e 


i 
i 
| 
a spheroid fh each angle of a cube, and one iv the centre 
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perpendicular to the plane of the figure, they will in 
general, produce rhombohedral symmetry, with the 
rhombs acute or obtuse, *according to the length or short- 
ness Of the axes of the spheroids. The cubical form 
already described is only® particular case of the rhombo- 
hedral. If the ratio between the axes of the spheroids 
and their greatest diamgters be only a little gseater, ox a 
little less, than 1 : 2, the condensation will be greatest in 
the faces of the rhombohedron, and the easiest cleavage 
will be rhombohedral, as i® ‘calcite, If the spheroids be 
prolate, the easiest cleavagé will be perpendicular to the 
axis of symmetry, as in beryl amd mahy®*other crystals. 
Such crystals have a tendencysto assume hexagonal 
forms—equiangular six-sided prisms and pyramids. To 
explain this, it may Be seen in Fig. 6 that, in placing the 
wextkgyer upon the spheroid® represented in the figure, 
the three spheroids wHich toucl® that markedea may 
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occupy either the three adjacent white triangles or the 
three blagk ones. Either position is equally probable. 
The layer occupying the white triangles,is in the position 
of a twin to that occupying the black triangles. So far 
as the central parts of the layer are concerned, it will 
make no difference in which of these ways the molecule * 
are packeg. It is only at the eds that the surface- 
tension will be affected. If the form growing be a 
rhombohedron, a*succession of alternating twins will 
produce a series of alternating ridges and fufrows in the 
rhombohedral faces, whichewill give rise to increased 
surface-tension, which will tend to prevent the twinning. 
On the other hand, an hexagonal form ,and its twin, 
formed in the way indicated, are identical, and we have 
in this fact a cause tending to the production of hexa- 
onal fermg. This tendency is increased by the fact 
that, for a given volume, the total surfaee of the hexagonal 
forms is ®@ general less than that of the fhombohedral. 
Indeed, such forms lend themselves to the formation of 
almost globular crystals, as is wel? seen in pyromogphite 
and mimetite. 

elf the spheroids be arranged with their axes in other 
positions than those we have been discyssing, or if the 
molecules occupy ellipsoidal spaces, they will, when 
packed so that each is touched by twelve others, give 
figures of less symmetry. The results may be worked 
out on the lines indicated in’ the foregoing discussion, 
and will be found to correspond throughout to the 
observed facts. 

Bravais long ago proposed various arrangements of 
molecules to account for crystalline forms, and Sohncke 
has extended them to,further degrees of complication in 
order to account for additional facts in crystallography. 
But neither of them has given any reason why the 
molecules should assume such arrangements. To me it 
seems that only one arrangement can be spontaneously 
assumed byethe molecules, and that the varieties of crys- 
talline form depend on the dimensions of the ellipsoids 
and thegorientation of their axes. Curie also has in- 
dicated thatthe development of combined forms, as those 
of cwbe and octahedron, will depend on fhe surface-ten- 
sions in he faces of these forms, but he has not indicated 
how the surface-tension is connected with the crystalline 
agrangement, or why the energy of a€ubic face should be 
greater or less than that of an octahedral face. 

We are now in®a position to understand the interesting 
facts brouglf forward by Prof, Judd in a discoyrse de- 
livered at the Royal Institution early this year. How- 
ever long a crystal has been out of.the solution, or vapour, 
from which it was formed, its surface-tension will remain 
unaltered, and when it is replaced it will grow exaatly as 
if it had not been removed. Alsw, if any part be broken 
off it, the tension of the broken surface will, if it be not a 
cleavage face, be greater than on a face of the crystal, 
and jn growing, the laws of energy necessarily cause it 
to grow fn such a way as to reduce the potentigl energy— * 
that is, to replace the broken sufface by the regular planes 
of less surface energy. The formation of “negative 
crystals” by fusing a portion in the gnterior of a crystal- 
line ma&s, is due to the same principle. Surfaces 9f least 
energy wilPbe most easy produced inside as well as 
outside, and in a crystalline mass of course they will be 
parallel to the external faces Sf Re crystal. We see®the 
same thing in the action of solvents. Most metals assume 
a crystalline texture on cooling from fusion, and when 
slowly acted on by dilute acids the Surfaces of greater 
energy are rgost easily atsacked, in accordance with the 
laws of energy, apd the undissolved metal is left with 
susfaces of least energy which are the faces of crystals., 
This is easily seen on treating a piece of tin plate, 
or Of galvanized irorf, with very dilute aqua regja. Iy 


fact, solution is closely connected witl® surkee ¢hergy. p 


It is pgobably the low surface energy of ona form of 
ecrystals of sulphur which makes them insoluble in carbon 
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disulphide, and this low surface energy may be an 
electrical effect. š 
I pointed out that the development of all the faces of 
a form, and the similar modification of all corresponding 
« dges and angles of a crystal, is in gengral necessary in 
order to produce eduilibrium under the surface-tensions, 
But we sometimes find crystals with only half the modifi- 
cations required for symmetry. In such cases the surface- 
tensions must produce a stress in the ifterior tending to | 
deform the fnolecules. When the crystal was growing, 
there must have been equilibrium, and therefore a pres- 
‘sure equal and opposite ta, this effect of the surface- 
tension. There are various ways in which we may | 
‘suppose that such a force would arise. The electric field 
might give rise to a stress in opposition to the aggregation 
of the molecules in the closest possible ways ami then 
the crystal wowd gfow such faces as would produce an 
-equal and opposite stress. Inequalities of tempefature, or 
the presece of Se of other kinds amongst those 
-of thegrystal, might produce similar reeults. When the 
stress due to electricity, or to temperature, was removed by 
-change of circumstances, that due to the surfage-tension’ 
would persist, and the crystal would be left with an 
internal strain. Crystals of this sort, with unsymmetric 
‘faces, generally betray the internal strain, either by 
developing electricity of opposite kinds at the two ends 
‘when heated or cooled, or they affect polarized light, 
rotating the plane of polarization. That these effects 
are due to the internal strain is shown by the fact that 
‘tourmalines, and other crystals, which are pyro electric 
when unsymmetrical, show no such property when sym- 
metrically grown. Also Sodium ahiorate in solution, 
ae when fused, and so on, lose their rotatory power. 
ubstances which in solution show rotatory power, as a 
rule develop unsymmetric crystals, This is well seen in 
the tartrates. The constitution of the molecules must be 
such that they will not, without some strain, forfn crystals ; 
and equilibrium, when the crystal is growing, is attained 
by means of the opposing stress due to want of ssmmetry 
in the surface-tepsions. In all such crystals the rotatory 
power of the solution disappears in whole or in part. "We 
cannot test this in biaxial crystals, but, according*to Des 
Cloiseaux, sulphate gf strychnine is the only substance 
which shows rotation both in the solution and in the crys 
‘talline form, and in it the rotatory power ig much increased 
by the crystallization. Effects comparable with these 
mgy be produced by mechanical means. A cube of rock 
salt, which has no effect on plane-polarized light in its 
ordinary state, changes¢he plane of polarization when it 
is compressed in a vice. And a cleavage slice of prussiate 


e of pot&sh, which is uniaxial, may by compression be dis- 


torted so as to give in 2 comvergent beam of polarized 
light elliptical rings, and two eyes like a biaxial crystal. 
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THE ERUPTION OFə VESUVIUS OF JUNE 7, 


1891. 
[DURIN G the latter part of 1890 and the early part of 
the present year, the central activity of Vesuvius has 
very slightly varied, excépt abdfft the new year, when it 
was gonsiderably increased,,rising to the third or fourth 
degree, simultanegus with the stoppage of the, lateral 
outflow of lava that had been going on since August 7, | 
1890. Since then, up to the present outburst, the central | 
activity has been generally at the first degree, and the 
cone of eruption has slowly grown in heighte 
On June 1 there was a crater withinethe central erup- 
tive cone, of about 50 m. in diameter, near the centre*of 
which was the eruptive vent, surrounded by another em- 
* beyonigeruptive cone. On that day, four small eruptive 


es mouths op®hed arbund the embryonic cone in the bottom 


of the central crater, the smallest being to the eas. 
Thus the yolcano remained till June 7, at 10 a.nf., whens 
e 
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activity stopped, only a small quantity d vapour escaping 
from central vents. At mfidday a radial cleft opened? at 
the north toe of the cone of eruption (May 1889, Juste 
1891) traversing towards its east end, theelittle sickle- 
shaped ridge, the reyanant othe 1885-86 ctater, but, as yet, 
gave out‘ittlg vapour. At 4 to 4.30 p.m’, shocks of earth- 
quake commenced, limited: only to the uppgr slopes of 
Vesuvius, and simultangous with the extension of the 
radial fismure down theeside of the great Vesuvian cone 
for nearly half its way opposite the Punta del Nasone of 
Monte omma, from which, at about 5.30 p.m., tssued a 
little lava, whilst from the upper extremify of the fissure 
at the toe of the @one of eruption much vapour escaped, 
so*that from Naples the smoke-plume arose from this 
point. From 5.30 to 7, p.m. the fisfure still extended 
lower, accompanied from time to tihe by logal earth- 
quakes, noises, and the elevation of columns of black 
dusty smoke. At a éew minutes to 7 the floor of the 
Atrio de] Cavallo was reached, and a remarkably black 
column of smoke had arisen. 

e My friend Dr, L. Sambon saw this column arise, and 
came to inform me immediately, as I had left off watching 
the mountain at 5.30. After taking a photo of the moun- 
tain, we left Naples at 9 p.m., spent some t®e in in- 
quiries at Resina and near the Observatory. Everything 
was now dark, as the volcano had calmed down at 
8pm. At 2 a.m., June 8, we were at the eastern ex- 
tremity of the Observatory ridge, and commenced to 
wend our way across the Java surface towards Monte 
Somma. Wewere at the lowest part of the depression 
at the west end of the Atrio del Cavallo, where it joins 
the Fossa della Vetrana, and along whick some of 
the largest lava-streams have flowed (185¢,°1872, &c.}, 
when suddenly on our right above us (2.23 @m.) a vast 
qwantity of bright red vapour aroses from the new 
outpour of lava. We hastened*our steps as much as 
the road and our lantern would allow us, so as to 
reach the escarpment of Monte Somma, the foot of which 
was followed till near the Punta del Nasone, and close to 
the theatre of eruption. Here we clambered up some 
distance above the level of the Atrio to” watclf events 
whilst we ate our late supper or early breakfast. Along 
the sfop@ of the great qpne in the line of fissure were a 
few luminous points from some pieces of still uncooled 
lava of the little that had oozed forth from the lower half 
of the fissure. At about 60 or 80 yards from the foot of 
the great cone two or three fountains of Java were throw- 
ing up jets of molten rock for 2 or 3 m, awd the lava 
was slowly spreading out on ¿he almost horizontal plain 
of the Atrio in several tongues. The ava must have still 
been high in the main chfmney, as the vapour that issued 
at the top of the fissure showed a slightly red illumina- 
tion. So we remained till daylig&t, when we could see 
the fissure on the side of the cone.® The mouth that 
formed at 5.30 the previous day was still smoking a little, 
whilst the fissure below it sent off several ram@fications at 
an a@tute angle like the branches of an inverted tree, from 
several of which little streams of lava had been given out, 
where they had soon consolidated. We now followed the 
base of the great cone to the lower railway station, where 
we found all the people up and gressed, frightened by the 
strong shock and noises at 2.23 a.m., @incident with the 
fresh outflew of lava that we had witnessed, but which 
shécks we Rad not felt, although ¢hey were described as 
the strongest that had been felt. k 

Having Ascended to the sanmit of Vesuvius, we found 
the central crater rapMily enlarging by the falling in of its 
edges. From thenew fissure at its summit was issuing 
much vapour under pressure, and rich in sulphurous 
acid, which is, even in traces, intolerable ; and the hot air 
coming from ifnumerable new fissures rendered approach 
very difficult. “We did, infact, once? jump across part of 
the fissure, but returned much quicker on account thes 
hot irrftant evapolrs. | An approach from the opposite 
. ° 
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side yas equally unsficcessful. At some old fumaroles 
on éhe 1872 crater plain, I collegted some crusts af boric 
acid‘’and alum, both rare products at this volcano. 

One of three terminations we may expect to these 
phenomena, which are very cBaracterestic ek a lateral 
‘disruption, so common at Vesuvius :— 

(1) Should¢he lava cool sulfitiently to sigs the radial 
dyke, no further phenomena will occur, and activity will 
be restored $o the central Vent. 7 

(2) If tkis plugging only partially takes place, lava may 
dribble forth for emonths, but probably the escafe of 
vapour will soon be restored to the central vent. 

(3) If the rent should widen, consideting how low it 
extends, we may expect a grand eruption “which might 
rival that of 1872, whjch commeneed near the same spot 
and much fn the same way; the mechanism by which 
this occurs I have explained elsewhere.} 

My best thanks are due to Mr.®° L. Sambon for his 
company and help, and to Mr. E. Treiber, Inspecting 
Engineer of the Vesuvian Railway, for kind information. 

Naples, June 9. H. J. JOHNSTON-LAVIS. 


© H. Je J. L, “The Relationship of the Structure of Igneous Rocks to 
the Conditions, jf their Formation,” Scientific Proceedings R. Dublin Soc., 
vol. v., New S&., pp. 122-56. 





NOTES. 

A LARGE and influential meeting was held at Edinburgh on 
Monday to consider the arrangements which ought to be made 
for the visit of the British Association to that city next year. 
The Lord Provost presided.” Oo the motion & Sir William 
Turner the fallowing were elected Vice-Presidents : :=-The Lord 
Provost, the Maquis of Lothian, the Earl of Rosebery, Lord 
Kingsburgh, Principal Sir William Muir, and Prof, Sir Douglas 
Maclagan. A local executive committee was chosen, and My 
A. Gillies Smith was appointed honorary local treasurer, Ina 
letter from Mr. Griffiths, secretary of the Association, it was 
stated that Sir Archibald Geikie, who will preside over the 
Edinburgh meeting, was in favour of the meeting being held 
early in August» A considerable majority, however, voted 
in support of a proposal that the meeting | should begin on 
Wednesday, September 28. . o 

On ‘July 28 and the three following days, at Bournemouth, 
the British Medical Association will hold its fifty-ninth annual 
meeting under the presidency of Dr. J. Réberts Thomson. The 
scientific business of the meeting will be conducted in nine 
sections, Ad*address in medicine will be given by Dr. Lauder 
Brunton; an addresyin surgety by Prof. Chiene; and gn 
address in public medicine by Dre Cox Seaton. 

A PHYSICAL Observatory, furnished with specially designed 
apparatus for the prosecution of investigations in radiant energy 
and other departmeftts of telluric and astro-physics, has been 
established as a department of the Smithsonian Institution. 
The communication of new memoirs bearing in any way on 
such researchts is requested, and for them it is hoped “that 
proper return can be made in due time. 

THE Standard understands that on the vote for the salary of the 
President of the Board of Trade, either Sir Henry Roscoe or 
Sir Lyon Playfair gwill call attention to the action of the 
Government with regard to the proposed Institute o% Preventive 
Medicine. e . 

THe Committee of the French Academy has decided, by five 
votes to four, that the prizetof 20,00q francs should be given 
to M. Elisée Reclus, author of the well-known ‘ Nowvel’e 
Géographie Universelle:” | It is erpated tIfat the Academy will 
ratify the decision. e 

ACCORDING to a Reuter's telegram from SMula, dated June 
12g Rake and Buckmaster eave sucteeded in cultivating 
“the leprosy ‘bacillus in Semum. They werg aided in their re- 
searches by es Thomson. e ° 
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In reply to Mr. Bryce, in the House of Commons on Monday, 
the Lord Aslvocate stated that it would be the duty of the 
Government during the ensuing year not ohly to weigh very 
carefully the claims of secondary education in Scotland as one 


of the interests comp%ting for a share of the additional Scotche e 


grant, but algo to prosecute further inqui#ies as to the means by 
which any grant available for that purpose might be usefully 
applied. Many proposals had already been submitted to and 
considered by the Scotch Education Department, &nd these, as 
well as any suggestions which might be made, would receive 
further careful consideration. eľhe Government would also 
endeavour to bring all necessary statistics dow® to the latest 
date, so as to afford the necessary information for the solution of 
all branches of this difficult question. 


THE fungral of Sir Richard Burton too® place on Monday at 
the church of St. Mary Magdalene, Mortlake. The tomb repre- 
sents an Arab tent, with a crucifix gover the entraffce. The 
interior is a small ch&pel with altar and some Oriental lig@ts. 


Ir has beem decided that a Geographical Society shall be 
formed at Liverpool. A preliminary committee has been 
appointed, and it has issued a circular stating the objects of the 
new body. 


AccorDinG to a telegram sent through Reuter’s Agency from 
Naples on June 16, the flow of the lava stream from Vesuvius 
had stopped, and Signor Palmieri, the Director of the Observa- 
tory on the mountain, had expressed his belief that the outflow 
might be regarded as at an end. 


e 
SLIGHT but continuous earthquake shocks were felt at Verona 
on June 103 and on the 11th, at 8.30 a.m., a very violent shock 
occurred at Tregnano and Badia Calavena, This was plainly 
felt in Verona also. Another violent shock occurred at Tregnano 
on the 13th, and on the 15th shocks were reported from Castel- 
nuovo, Peschiera, Somma Campagna, and Desenzano. 


THE first wlume of a new meteorological Review has been 
publighed, containing observations taken in the south-west of 
Russia fot the year 1890. This system was organized by Prof, 
A. Klossovsky in 1886, and now numberg nearly 600 observers. 
The observations refer chiefly to temperature, wind, rainfall, 
&c., for climatological and agricultural purposes. The Review 
also containsgseveral articles of importance, e.g. (1) on pheno- 
logical phenomena; (2) on the harvests in connect®n wish 
meteorological observations ; (3) on thè movements of clouds ; 
(4) actinometric observations made at*Kieff. These gre written 
in the Russian language only ; the positions of the statiogs, and 
various data referred to in the gext, Sre illustrated by maps and 
diagrams. 


AT 2 meeting of the Royal Statistical Society, on Tuesday, 2 
paper Pwas read by Mr. Noel A, Humphreys, Secretary of they 
Census Office, on the results of th® recent census and estimates 
of population in the largest English towns. The first part of 
the paper was devoted to the consideratign of the recently-issued 
results Of the census in April last in the twenty-eight large 
English towns dealt with inthe Reffistrar-General’s weekly re- | 
turns. It was pointed out that, although the increase of popu- 
lation wHhin the present boundaries of these towns showed an 
increase of nearly a million in the last ten years, the increase 
was less, by considerably more than hal a million (605,318), 
than would have been the cage if the rate of increase had been 
the same as in the preceding ten years, 1871-81; and that the 
rake of movement of population showed striking variations in 
the different towns. The rate of increasesin these twenty- eight 


towns, it was stated, has pretty constantly declined ig recept . 


years, and has fallen with scarcely a break Muring @e fast five 
intercer@al periods from 24°3 per cent, in 1841-51 to I1'O per 
cent. in"1881-g1. The percentage of increase within the boupd- 
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aries of registration London (practically those of the county of 
London) declined in the same period from 21'2 tæ1ro'4. The 
rate of actual declihe of population in central London continuese 
to increase, and the rate of increase of the other parts of 

@the metropolis, induding even the aggr@gate outer ring of 
suburbah districts, @pntinues to decline. Examined in 
detail, the provincial towns show, with few exceptions, 
the operation of similar laws; actual @ecrease in the cen- 
tral portion® and marked decline in the rate of increase in 
the other portions, the latter Wing specially noticeable in those 
towns with comparatively restgicted areas. This examination, 
while showing the marked general decline in the rates of increase 
in these towns, discloses striking variations in the rates of in- 
crease in successive census periods. Mr. Humphreys calleg 
attention to the fact, that these striking changes fa the rates of 
movement of p8pulation in the large towns interpose@he greatest 
difficulty jp estimating, even approximately, their population in ' 
intercghsal periods, Th estimate of ponulation in Liverpool, 
based upon the rate of increase between 1871 and 1881, ex- 
ceeded the recently enumerated number by moregthan 100,060, 
or by 20 per cewt.; while in Salford the percentage of over- 
estimate, by the same method, was 26 per cent. Thus the 
recent birth-rates and death-rates in these two towns have been 
under-estimated by no less than a fifth anda fourth, respectively. 
The various methods that have been at different times suggested 
for estimating the population of towns in intercensal years, in 
substitution of Dr, Farr’s method, still used by the Registrar- 
General’s Department, were severally considered, and it was 
shown that no hypothetical method yeg devised affords reason- 
able promise of satisfactory results. It was therefore urged that 
a quinquennial census could alone supply a remedy for the 
present difficulty, which threatens to impair the public faith 
in death-rates, the failure of which would most segiously hinder 
and imperil the health progress of the country. 


AT the meeting of the Linnean Society of New Sowth Wales, 
on April 29, Mr. T. W. Edgeworth David exhibed, on behalf 
of Mr. J. E. Carne, Mineralogist to the Department of Mines, 
Sydney, a specimen of precious opal from the Whfite Cliffs 
about fifty miles northerly from Wilcannia. Precious opal and 
common opal have lately been discovered in this locality % 
a formation corresponding to the Desert Sandstone of Queens- 
land. The ‘opal occurs disseminated as an infiltrated cement 
theoughdlit the mass of the sandstone in places, and also re- 
placing the calcareous material of fossils. It also occurs in 


, cracks in the sandstorie and in fossil wood, which is somewhat 


plentifally distributed throughout the sandstone, and occasion- 
ally replaces part of the ofiginab woody tissues of the silicified 
trees, 


Mrs. J. Kine vay RENSSELAER contributes to the Proceed- 
ings of the US. National Museum an interesting pap@r on the 
playing cards used in Japan.® They are more distinctly original, 
she says, than any others, and show no marks of the common 
origin which the Italiam, Spanish, German, French, Hindoo, and 
Chinesescards display. Forty-nine in number, they are divided 
into twelve suits of four cafds in each suit. One card is a trifle 
smaller than the rest of thegpagk, and has a plain white face not 
embellished with ang distinctive emblem, and this one 3$ used as 
a “joker.” The other cards are covered with designs that re- 
present the twelve flewers or other things appropriate to the 
weeks of the year. Each card is listinct and different from its 
fellows, even if bearing the same emblem, agd they can be easily 
@istinguished and classified, not only by the symbolic flowers 
they bear, but also W a character or letter that marks nearly 
+ ewery card, and which seems to denote the vegetable that re- 
presents th®months. The only month that has no floral emblem 
is August, and that suit is marked by mountains an@ warm- 
logking skiess 
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Pror. D'Arcy W. THOMPSON ha? edited an intergsting 
volume of * Studies from thg Museum of Zoology in Univewity 
College, Dundee.” The volume consists of he first tWelve 
numbers of a journal in which the zoologistsconnected with the 
DundeeeUniversity College hope to find ‘*an incentive to their 
own diligence, a way of cammunication with the outer world, . 
and a means of giving direction and consecutive purpose to all 
their wosk.” The editos contributes five papers, apd the writers 
associated with him are Miss Mary L. Walker, Prof. H. Le- 
boueq? Dr. HI. St. John Brooks, Mr. Alexander Meek, and 
Prof. W. K. Parker. 


e AN interesting illustration of the antagonistic action of poisons 
is mentioned in the cugyent number &f the Pharmacetttical 
Journal, Dr. Mueller, of Yackandandah, Victoria, has written 
a letter in which he states, says Gur contemporary, that in cases 
of snake bite he is usag a solution of nitrate of strychnine in 
240 parts of waler mixed wilh a little glycerine. Twenty 
minims of this solution are injected in the usual manner of a 
hypodermic injection, and the frequency of repetition depends 
upon the symptoms being more or less threatening, say from 10 to 
20 minutes. When all symptoms have disappeated, the first 
independent action of the strychnine is shown by slight muscular 
spasms, and then the injections must be discontinued unless 
after a time the snake poison reasserts itself. The quantity 
of strychnine required in some cases has amounted to a grain 
or more within a few hours. Both poisons are thoronghly 
antagonistic, amd no hesitation neéd be felt in pushing the use 
of the drug to quantities that would be fatal in the absence of 
snake poisof. Out of about 100 cases treated bæ this method, 
some of them at the point of death, there hasbeen but one 
igilure, and that arose from the injections, being discontinued 
after 14 grain of strychnine had beef injected. Any part of the 
body will do for the injections, but Dr. Mueller is in the habit 
of making them in the neighbourhood of the bitten part or 
directly upon it. 


THE Rev. J. Hoskyns-Abrahall writes to us*that or June 10, 
about 10.30 pm, neat Woodstock, he saw what he describes 
as “a Beautiful phenom@gnon.” “ Suddenly,” he says, “at the 
zenith, east of the Great Bear, shone forth a yellow globe, like 
Venus at her brightest. Dropping somewhat slowly, it fell 
obliquely southward.® As it passed in its brilliant career, it 
lighted up its dusky path with a glorious lustre, ‘When it had 
descended about half-way down toward the horizon, it burst into 
a eparkling host of glowing ffagments,geach dazzlingly shot 
over with all the hues of the rainbow.” 


THE Register of the Johns Hopkjns University for 1890-91 
has been issued. It contains a great mass,of well-arranged facts 
relating to the work of that flourishing institution. 


Mr. C. FRENCH, Government Entomologist at Melbourne, is 
conftibuting to the Victoria Naturalist a series of notes on the 
inséctivorous birds of Victoria, In the first paper, which 
appears in the May number, he descfibes the Australian Bustard 
(Choriotis australis). Some months ago Mr. French thade an 
appeal to the Victorian Government for the permanent protec- 
tion of thisg the most useful insect-destroying bird in the colony. 
His appeal *was supported by the Souncil of the Zoological 
Society of Melbourne; and the Government has not only 
acceded to the request, but has glaced the matter before the 
Government of New S8uth Wastes, who, it is hoped, will at 
once see the necessisy for tye preservatiqn of so valuable a bird. 


Dr. a. KOENIG has issifed as a separate volume the account 
of his ornithological observations made luring his explorations 
in Madeira and the Canary Yglands. If is a notable mgpoir, 
and several new species agd gub-spacies of birds are decribed.” 


LJ aoe . : z 
He is somewhat severe op some ry ornithologists for having 
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tried to forestall hi én the description of the Chaffineh of | ment, as their superb powers of flight cannot be displayed in a 
Palma, which he was the first to @&cover. The editor of the | small compartment. Two examples of the Orthoptera are alive 
Jourtal fiir Ornithologie, in which the paper first appeared, also | dn the house—Diaphemora femorata, one of the Stick- or Twig- 
adds some stricfures on the ways of British naturalists. Dr, | insects from North America, and Zmpusa egena‘from Southern bd 
Koenig apparently has some grounds for his*complaint, put a ze | Europe. The formtr has been reared frqm eggs laid in the@? 
quogue argument*could be upheld against him, for he persists in | Insect-house, but these progeny are n@ so healthy as those 
calling a Regulus by his new name of satelles, though he admits | obtained from freshly-imported eggs. The Zmpusa is of a most 
that it is Regulus tenerife ofgSeebohni,,and he does nog refer to | bizarre form, and bel8ngs to the family Mantidæ, the species of 
the British, Museum «Catalogue of Birds,” in which he will find | which feed only on living creatures. The public is*indebted to 
that his identifications of the Madeiran and Canarian Fragille | Mr. S. H. Carver for the opportuhity of seeing living scorpions ; 
were all published long before he gave them to the world as new | he has sent examples of two species of this group from Egypt, 
facts, These small matters do not, however, aff@ct the importance | both of which unfortunately are unidentified, ther being obvious 
of the essay, which is york: d out with remarkable care, and is, in | difficulties in the way of carrying about live scorpions and com- 
fact, a morfographic review of theeornithology of Madeira, | wating them with dried specimens. There is a third scorpion, 
Teneriffe, ad Palma. LEigh{ coloured plates illustrate the | from South Ehrope, living with its Egyptign congeners ; it has 
article. ` a small delate tail, and is altogether a less frightful creature, 

IN a paper lately read before the Scientific Section of the though assuming & menacing attihide ae a al readiness: i 
Manchester Literary and Philosophical Society, Mr. John spider, Ey one portosgutana, from Madeira, is healthy, gpd is 
Watson maintains that the re-development of Tost liabi is not * fine creature, though insignificant by the side of its neighbour, 

: A . |a huge Myga& from South America. The latter, as well as 
unusual among insects. He himself has had three cases in : ; ; ` A : g 
which limbs ave been re-developed, and one case of complete the Scorpions 5 fed with, mice. which are iven to it dead, 
NE a ; though in its native haunts a AZygale has been known to prey 
cicatrization. Re-development, he says, can take place either a AS 
4 > G on living individuals of these small mammals, 
at the larval or the pupal stages of an insect’s metamorphosis, ? ° 
re oe : N th t ber of the Board of Trade Z 

Tue British Consul at Hankow, writing of the varnish exported | . TE O nan tN of a Journa ER 
irom that city, says he is- informed that it is the gum of a Wes interesting facts as to cotton cultivation in Russian Turkestan 
the Rhus vernici ‘era. On this tree, before daylight, incisions are 7a heer T the añthority ofa pean correspondent ofthe 

a $ ? ; ? : Monde Economique. After the submission of the Khanates of 
made; the gum that runs out is collected in the dark, and strained c l Asia, th de of th å hiefi 
through a coton cloth bag, leaving behind a large amount of Cre Ae ayat ee MATO Or oe CORI Was carried ron: chtefy 

; : a ° : with the towns of Russi in Europe, and was confined at first 
dirt and refus® , This operation can only be performed in the tothe expat in -amall-duantiies of colton rrown from. native 
dark, as lightepoils the gum and causes it to cake with all the d Hah ie d other simil E d Iti 
dirt in it, ‘It cannot be strained in wet weather, as moisture ee ne ta other eum aL Pre icts., It is: only 

itt lidify. Wher the Chi dse thi ? nish, tl during the last ten years that the industry of the country has 
e S Se f F e Pi s 3s Mai S AL extended to any considerable degree, owing to the ingress of 
A 3 ag un ne eae ae eee Eth 2 : daa ene speculators, and has changed its primitive character. There 
a i 2y 3e Bd a a 5 W aa er, a ae sa s ems Se | have beeneestablished all kinds of works and factories, and in 
ie a RE k z ah b aes sca aah z 3 ia .Y | 1884 the culti@ation of cotton of American origin awas essayed, 
E ee a iy ae nt ie 2 Pa Coud This ttial succeeded so well that all classes of society, including 
To aa t R ae co i eia A i of ie edi ce aes even public officials, devoted themselves to this culture, which has 
Saa d pene met ish, ne d he s {e t Pj i ht E become one of the chief branches of indus@y in the country. The 
oth ina while of A and he sunt i eee ‘5 néW cotton produced in Central Asia is equal to that of America, 
peo | and find leat outlet among the cotton spinneries and 

ents with it with a view to producing ® varnish that would Rees eae his ee ee eee 
5 e llow instead of a glas d mills of Russi® But the consumption in European Russia does 
oe ee TACO A Bernd SOUDE not suffice for the ambitious aims of nafjve producers, and théy . 

THE Insect-house in the Zoological Society’s Gardens is now | look forward to the possibility of opening up trade in the 
in excellent order, andewell deserves a visit. In addition to te foreign markets of Europe, - 
Silk-moths that are usually present “during the warm weather, : Ss. spy 

a z i : b 7 
the Papilioninze, or Swallow-tail butterflies, afford at the present aoe ee òt the Taigrnatignales Arehiv Jar E ne 
f graphie fully maintains the reputation of this excellent periodical. 
time the chief display, The perfect insects of several species uf ‘Among the contents is a paper in which Dr. J. D. E. Schmeltz 
the genus Papilio hive appeared—P. prep hones, ajax; and continges d his elaborate account of the colleetions from Corea in 
asterias from, North America, P, alexanor from the Mediter- 
ranean shores, and the handsome Z. maackii from Japan, The the ethnographical museum at Leyden, Dr, Heimrich Schurtz ” 
last-named. ha been seen for the first tine inthe konse this has an interesting article on the geographical distribution of 
can and offers a striking contrast to the.other ies of the | 2°8!° costume. As usual, the plates illustrating the various 
nae that have evens been exhibited in geen) it contribugons ars:moxt carefully execited* 
a ° 
being of black and golden-green colours instead of the yellows A FURTHER communicatiotupon tife new peroxide of sulphur, y 
and blacks that we age accustomed to in our European Swallow- | SO, by Prof. Traube, of Breslau, will be found in the cugrent 
tails. Z. cresphontes has appeared in large numbers in the | number af the Berichte. This interesting sybstance is obtained 
house, but no varieties have been obtained. This “also is the | when solutions of sulphuric acid containing at least 40 per cent. 
first season for two other beautiful Papilionime, viz. Dorttis | of acid are subjected to electrolysis, as a crgstalline deposit upon 
apollina from Asia Minor, anal the Japanese Sericina telamon. | the anode. The crystals were first observed some time ago by g 
The latter shows considerable difference in the markings ofthe | Berthelot, but Pere considered by him as identical with the oxide 
sexes. The North American Limenitis Yisfpus can, be at | SQr, which he had previously obtained by the action of the, 
present seen in all its stages, and is*well worthy of attention, silent electrical discharge upon a mixture ogsulphur dioxide and. e 
the caterpillar moving along the leaf-stalks with a peculiar | oxyg&n. Prof, Traube, Rowever, finds that the substagce obg « * 
interrupted gait. Of the Sphinx gmoths, the South European | tained at the anode in the electrolysis of 40 pêr cent.@plufions of e 
Deitepitla alecto has already appeared, and D. nice is expected. sulphuricgacid is represented by the formula SO,, angis quite a 
These insects are, however, not seen to advantaze in*confine- | slifferent Substance from Berthelot’s $,0;,. It is, asepredicted by $ 
NO. II 29, vo 44] . ns 2 ° : 
e, r i G e A’ 
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dant proof of the reality of these markings, but points out that 
it requires patience and practice to see them readily. tis very 
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Mendeleeff, not the anhydride of an acid, but a neutral oxide of desigable to obtain repeated observatiogs 6f their times of transit 
a similar chemical character to hydrogen peroxide, It may be | across the planet's centrab meridian. To facilitate these obser- 
best separated from the excess of 40 per cent. acid by removing bic ae William: has prepared the B he pableigeine 
a the latter, after dilution with three times its volume af water, by | >n its io oe e Provisional time in which fhe planet rotates 
@@ means of freshly prepared barium phosphate. It cannot, how- . e K 
ever, be preserved "ing pure water, as it parts with oxygen so Approtinale Greenwich Mean Time at whick the Spots may be 
readily, becoming reduced thereby to ordinary sffiphuric acid. e pected on Saiurn’s Central Meridian, 
That it is not an anhydride is proved by the fact that it yields no 1891. Spot x (whe). Spot 2 (dark). Spot 3 (white). 
ve $ e h. mm, ehm h. m. 
salts of thee type KSO; with alkalies. Neutral solutions con- June 20 * 750 A 8 47 °. 10 9 
taining it, in which it appearato be permanent, may be readily e 21 4 20 2 5 17 * 6 39 
prepared by neutralizing the golution in 40 per cent, acid with 22 u 5 - Iz 2° 13 24 
caustic soda, potash, or magnesia, The properties of SO, in’ 3 e 7 3 : 8 29 2 51 
either-acid or neutral solution are somewhat remarkable. When | © a A 47 ý i K : 13 7 an 
boiled in contact with platinum wire or platinum black it is eneg- 26 7 I40 i 8 qr e 9333 ` 
getically decomposed with evolution of quantities ef o€ygen. If 27 344-7 44i 8 3603 
the neutral solution i$ employed, it becomes strongly gid. Indigo 28 10 29 “It 26 12 48 
é solution is oxidized and decolorized slowly, but instantly if a 29 ase 7 53 915 
little ferus sulphate is Added. SO; however, in spite of this Jul oH a = = 3 k 45 
readf'decomposition into oxygen and sulphuric anhydride, is but 2... 6 38 7 35° 8 37 
a weak oxidizing agent, being incapable even of oxidizing oxalic ae 3 8 4 5 5 27 
acid or carbon gnonoxide. But under certain circumstances it 4. 9 53 To 50 12 12 
acts as a powerful reducing agent. For instance, if an emulsion 2° 20, 7 17 -@ 8 39 
of peroxide of lead in 40 per cent. sulphuric acid is brought in 7 A 5° “a 47 5 o i 
* contact with a quantity of similar acid which has been subjeded 8 673 6 2 is 
to electrolysis so as to charge it with SO, a rapid evolution of 9 2 32 3 29 4 5 
oxygen gas occurs, and the peroxide of lead is converted into 10 | 9.17 i 10 14 Ir 36 
ordinary sulphate of lead. In a similar manner precipitated | Tye ROTATION PERIOD of Vanus.—The Bulletin del’ Aia- 
peroxide of manganese is rapidly reduced to manganous sulphate | démie Royale le Belgique, No. 4, contains a paper, by M. Niesten, 
with evolution of oxygen, aryl silver peroxide likewise dissolves of Brussels Observatory, @ propos the rotation of thegplanet Venus. 
up to a clear solution of silver sulphate with violent effervescence | The observ&tions and drawings made by M. Stevaert and the 
due to the escape of oxygen. Prof. Traube regatds sulphur author from 1881 to 1890 do not appear to cofifigm the persist- 
E : A ence of the dark markings during a long period, as found by 
peroxide as built up on the type SO,(O,), resembling hydrogen | &chiaparelliand others. It is also ghown that De Vico’s period 
peroxide, H,O, - He considers that Berthelot’s oxide, S,0,, is a | of 23h. 21m. 21°93s. is more in accordance with the observa- 
molecular compound of SO, and SO,, for it dots not dissolve | tions than Schiaparelli’s period of 224°7 days. Twelve drawings 
in water without decomposition, breaking up into sulphuric | Of the planet, and a map showing all the markings, accompany 
anhydride and oxygen, which is evolved. On the dther hand, the paper. ; 
it appears, HkeeSO,, to be perfectly stable in a moderately | A New Astxrotp (s10),—M. Charlois disqpvered „the 310th 
concentrated solution of sulphuric acid. š minor planet on Maya6p Its magnitude was 13. 
THE additions to thy Zoological Society's Gardens during the — .. 
past week: include a Macaque Monkey (Afacacus cynomolgus  ) THE ROYAL GEOGRAPHICAL SOCIETY, 
from India, presented by Mr. James B. Leckie ; a White-fronted THE anniversary meeting of the Royal Geographical Society 
Amazon (Chrysotis leucocephala) from Cuba, presente:l by Mrs, was held -in thë University of London on Monday after- 
3 Lacabra a Radiated Tortoise (Testudo radiata) from Mada- | Boon, the President, Sir Mountstuart Grant-Duff, in the chair. 
gascar, an Angulated Tortoise (Chersina angulata), three aes first business was the award jof the mels and other 
> ; A $ onours for the year. The Feunder’s Medal was delivered to 
- Smooth-hellied Snakes (Momolosoma lutrix) from South Africa, | Mr Dillon Bell, Agent-General for NewZealand, for transmis- 
preserted by the Rev. G. H. R. Fisk, C.M.Z.S.; a Green | sion tq Sir James Hector, K.C.M.G., F.R.S., Director of the 
Lizard (Zacerta viridis) ffm Feance, presented by Mrs. Hill; | New Zealand Geological Survey. The Swedish Minister 
three Horned Lizards (Phrynosoma cornutum) from Texas, received she Faron s Menn on benat of Dr. Sane aoe 
A H a who was unaple to attend. er NONOULTe® Were awarde o Mr 
presented by Mr. James E. Talmage ; five Squirrel-like Phal- | Sins Ogilvie, for his explorations of the Mackenzie and Yukon 
angers (Belideus sereus 6 8 8 2 9) from Australia, asGrand regions ; Lieutenant B. L. Sclater, for instruments to be used 
Eclectus (Zc&ctws rorates) fram Moluccas, deposited ; two Elliot’s | in ‘the exploration of Nyassaland; Mr. A. E. Pratt, for his 
Pheasants (Phasianus ellioti 2%) from China, two Rufous | joufneys in Szechuen; Mr. W. J. Steains, fof his investiga- 
Tinamous (Rhyncholis rufescens) from Brazil, purchased ; two | tions on the Rio Doce, South America, Mr. H. J. Mackinder 
Marbled Newts ( Molge marmorata), bred in the Gardens. then introduced the students of thee Training Colleges who had 
A . j z e è been successful in obtaining the prizes offered by thee Sotiety 
annually oi y Dan of a on seed dapat a geor 
raphy. r. Mackinder spoke briefly on ghe progress of geo- 
© OUR A ot RAN@MICAL COLUMN. panhia education, and a the results of the Toae Ja atarie 
. NEWLY-DISCOVERED MARKINGS ON SATURN. — Edinburgh tothe TraiSing Colleges. e 
Circular No. 16, issued by Dr. Copeland on June 10, contains The Secretary then read the annual report of the Society, from 
7 the following information :— i ; which it appear#that on May 4 last the total number of Fellows 
Mr. A. Stanley Williams, of Rurgess Hill, Sussex, has dis- | was 3579, being a net igcrease of®84 on the previous year. The 
e -covered three delicate but distinct markings in? the equatorial | èta} income up to the end of Pecember 1890 was £9531, and 
region of Saturn, The first and third of these are round bright | expenditure £8918% Thesestimated value of the Society’s in- 
espots, somewhat brighter than the white equatorial zone in | vestments is £25,648, andof its total assets £46,248. During 
"eo, which they occur. The second is a smaller dark markigg on | the pa& year, 900 books and pamphlets have been added to the 
* he equatorial edge of the shaded belt which forms the southern | library, and 936 sheets of maps to thes map collection, besides 
*e boundary &- the white zone. Mr. Williams has obtained abun- | 25 atlases, 700 PhotOgraphs, g51 lantern-slides, ‘and 51 vigys. 


The President then proceeded togdeliver the añnuaP address 
on the *progrgss of geography , during the past year, dealing 
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mainly with the explerations which hafe been carried n in 
various parts of the wor. Š Å 

“The year,” he said, ‘‘of which Iam about, with your permis- 
sion, ¢o give some account, has not fean, so far as geographical 
discoveries are Concerned, a very brilliant or sensational one. 
Brilliant and sensatfonal years arepalas! likely to grow fewer 
and fewer as thegglobe we inhabit becomes ever bgtter*known 
tous. If, howgver, the year has nos been made memorable by 
much extensive exploration it has put to its credit no small 
amount of intensive exploragion. A°gpod many gap in our 
knowledge hafe been filled up, and a great dêal of solid useful 
work accozfplished. All this healthy activity has been gepre- 
santed in our Proceedings, and much of it has found its way to 
our Fellows through the papers which have Qeen read in this 
theatre. Many of these have been extremely interesting. 
may „mention particularly the account of Messrs. Jackson an 
Gedge’s joumey to Uganda, Colonel əTanner’s observations on 
the Himalayam Range, and Mr. Pratt’s journey to Szechuen. 
These last were illustrated, as it? will be remembered, by draw- 
ings and by photographs of exceptional merit, which were 
examined carefully by large numbers after our meetings closed. 
As you will have learnt from the report of the auditors, the 
total assets of the Society have considerably increased, and we 
are in a position to give most efficient assistance to any tho- 
roughly well considered schemes which are laid before us. I 
am very surg, however, that the Fellows will consider that, 
although we are rich, it is none the less our duty to scrutinize 
carefully all proposals which are made to us, and to see that 
the money which they give so generously is applied only 
to really promising objects. Such we considered to be 
Mr. Ramsay’s explorations in Asia Minor, and Mr. Theodore 
Bent’s examination of the remarkable ruins at Zimbabye 
in South Africa. Instrumeats to the value of over £600 
have been lent during the past year to intending travellers, 
and thirty-sim gentlemen have received instrugtion from 
Mr. Coles, aptly at the expense of the Society, for 
the purpose gf making them more efficient as explorers. 
Our duties dividing themselves into two great classes—the 


acquisition of knowledge and the diffusion of knowledge—l? 


think the Society will hail with pleasure a considerable increase 
of our expenditure under the head of ‘Scientific Purposes,’ 
which amounted for last year to nearly £600. That sum in- 
cluded £178 for the purpose just alluded to, £120 for the pro- 
motion of geographical education in connection with the Training 
Colleges, the University Local Examigatjons, and the Oxford 
University Extension Movement, and a contgibution of £150 
towards the salaries of each of the Geogyaphical Lecturer§ atthe 
Universities of Oxford and Cambridge. I am happy to be 
able to report that our efforts to promote geographical 
elucatioa in the first of these great gnational institutions 
are being crowned with success, thanks to the enlightened 
views now prevailing there, to the powerful assistance of 
the Warden of Merton and other friends in high place, and to 
the zeal and high intelljgence of Mr. Mackinder, who is rapidly 
winning not only golden opinions fgr himself, but an excellent 
place for his science on the banks of the Isis. Negotiatiens are 
now in progress which will, I hope, result in the establishment 
of a Travelling Scholarship at the joint expense of our Society 
and of the University®f Oxford. Our Fellows will, no doubt, 
have observed that efforts are being made to have the Ordnance 
Survey pushel on more rapidly than hitherto, as well as to 
make more gegerally accessible to the public the results oso 
much well-directed labour. They will approve, I feel sure, of 
the Society’s assisting these_efforts in all legitimate and reason- 
able ways.” s 

The President then proceeded to review the exploring work 
of the year, most of which has already been dealt with in 
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2e PARKA DEÇIPIENS: * 


THIS very interesting fossil i$ derived from various localjties 

in Scotland, all of, which are helievedetoebe Lower De- 
vonian. It was first descsibed in 1831 by Dr. Fleming, and 
since then has been noticed on several occasions, and v&iously 


. 

* « Notes on Specimens frow the Collections of Megrs. Graham and Reid,’* 
by Sim» Wm. Dawson, LL.D., F.R.S.@and D. P. Penhallow, B.Sc., 
¥.R.S.C.* Abstract of a papar rgad before thg Royal Society of Canada, 
May 1891. Ls . e 
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regarded as the spawn of Mollusca or Crustaceans, and as of 
vegetable origin. 

The matewfal upon which the present observations are based 
avas collected by Mr. James Reid} and Mr.*Walter Graham, 
both of whom have offered many valuable suggestions as to the 
probable nature an@ affinities of the fossil. As found, the 
Parka decipiens usually consists of oval mgss€s bearing rounded 
impressions ow disk-like bodies of carbonaceous matter. Asso- 
ciated with these are also stems and linear leave: of two dimen- 
sions, and a third forr having a general resemblance to Pachy- 
theca, which is found in the same beds, and differing from it in 
having a more discoid form, ank being devoid of structural 
markings. 

The authors show that the fossi” is probably a rbizocarp allied 
to Pilularia, and that there are at least three forms recognizable, 
of which one is referred to the species, and the other two to 
verieties, _ The views thus stated are based upon differences of 
size and ufgon ehe fact that certain of the disk bodies show spores 
of two king, and in some cases prothalli ih various stages of 
development, all derived from the same sporocarp, 

The paper is illustrated by a plate of figures. -e 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


CAMBRIDGE.—In the list of the Mathematical Tripos (Part 
II.) Mr. Bennett, of St, John’s, the Senior Wrangler, Mr, 
Crgwford, of King’s, the fifth Wrangler, and Miss Philippa G, 
Fawcett, ‘‘above the Senior Wrangler,” are placed in the first 
division of the First Class. 








SCIENTIFIC SERIALS. 


THE American Meteorological Journal for May contains the 
following articles :—Cold waves, by Prof. T. Russell, In the 
report of the Chief Signal Officer for 1889, he expressed the 
view that the origin of cold waves was due to mixture of upper 
and lower air causing cooling of the layer next to the ground. 
On further examination of the subject, in connection with the 
observations af mountain stations, he admits the incorrectness of 
those views, and states that, while it is essential to connect the 
low temperature and high pressure in some way, the cooling of 
the ground by®adiation, and of the air by contact gnd conduc- 
tion, will not completely explain the cause of cof waves.—How 
could the Weather Service best promote agriculture?, by M. W. 
Harrington. The American Weather Service has hitherto de- 
voted itself more particularly to the intere@s of commerce, while 
thé State Services have had the interests of farmers more dis- 
tinctly in view. What the farmer wants to know is, where and 
when a local slower will fall. While the complete solution of 
this problem may be impossible, the approximate solut@n lies 
in the multiplication of local forecastifig stations, and in the 
intelligent use of the indications of the €entral Office, combined 
with the indications which he can himself observe. Tite author 
recommends more attention to climatology as distinct “rom 
weather changes, and to the relations between plants, soil, and 
meteorology.—Is the influenza spread by the wind ?, by H. H. 
Hildebrandsson. This is a translation, by the author, from an 
article jn the Journal of the Medical Society at Upsala, and is, 
practically® a reply to an article in NATUREOf December 19, 1889, 
where it is stated that the malady@is probably spread by the 
wind. The author shows, by a map and table, the places and 
dates at which influenza occurred in Sweden, from inquiries of 
medical ren. The result of the research*poes to show that the 
influenza is pwpagated by infgction, that it is conducted from 
place to place through human circulation, and that the time of 
incubation is two to three days.. The state of the weagher 
seemed toghave no influence on the spread of the malady; in 
fact, it raged with the same severity in countries possessing very 
different climates, and during very different eather conditions. 
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z Mr. Reid acknowledges his indebtedness to Mr. Langlands, the lessee 
of Myreto® quarries, whose kind permission to examine these quarries was 
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Royal Society, June 4.—‘‘ On a Determination of the Mean 
Density of the Earth ang the {Gravitation Constant by mgans of . * 
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the Common Balance.” By J. H. Poynting, D.Sc, F.R.S., 
Professor of Physics, Mason College, Birmingham. 

In a paper printed in the Proceedings of the Reyal Society, 
No. 190, 1878, an account was given of some experiments, 
undertaken in order to test the possibility of using the common 
balance in place of the torsion balancg in the Cavendish 
experiment, The» success obtained seemed to justify the 
continuation of the w8rk, and this paper contains gn account of 
an experiment carried out with a large bullion balance, in place 
of the chemical balance used in the pretiminary trials. The 
work has baen carried out at the Mason College, Birmingham. 

The Principle of the Experynent.—The immediate object of 
the experiment may be regarded as the determination of the 
attraction of one known masseon another. If two spheres, of 
masses M an@ M’, have their centres a distance d apart, the 
attraction is, according to the law of gravitation, GMM’/d3, 
where G is the gravitation constant. Astronomy justifies the 
law in certain cases as regards M'/d?, but does, no® give the 
value of G or M, e®cept in the product GM. To find G we 
must measure GMM/’/d? in some case in which botf M and M’ 
are knoyn. Having found G, we may determine the mean 
density of the earth, for, Assuming that it iş a sphere of radius R, 
the @eight of any mass M’ at its surface is 


Gx $RAM/R . 
e 4GrRAM’. 


But if g is the acceleration of gravity the weight of M’ may be 
expressed as M’g. Equating these values, we get 
a= E, 
GrR 

Method of Using the Common Balance, —With the length of 
beam used (about 123 cm.) a differential method was applicable, 
in which the attraction on the beam was eliminated. Two 
spherical masses of lead and antimony, about 21 kilos. each, 
were hung from the two arms of the bafance, so that their centres 
in the first position were about 30 cm, above the gentre of a 
large attracting mass, a sphere of lead and antimony about 153 
kilos., placed on a turntable, so that it could be brought in turn 
immediately under either of the suspended attracted masses, A 
balancing mass of half the weight, and at doubl® the distance 
from the centre of the turntable, was found necessary, so that 
the centre of gravity should be in the axis of rotatiog. Before 
this was used, the ground level was seriously eltered by the 
rotation of the tfirntable. The attraction of the balancing mass 
was calculated and allowed for. 7 

The alteration in the weights of the attracted masses, due to 
the motion of the at@acting masses from one side to the other, 
was the quantity to be measured. When this was determirfed 
in the lower position of the attracted masses they were raised to 
about double the distance, and the attraction again determined. 
The diWference eliminated the pull on the beam, suspending 
wires, &c. To lessen¢the effect of want of homogeneity or 
sphericity in the massesgor of want of symmetry in the turn- 
table, the masses were all inverted and changed over each to the 
other*side, and the weighings repeated. 

The position of the beam wae determined by the reflection of 
a scale in a mirror used with ‘‘ double suspension.” The mirror 
was suspended by two silk threads, one attached to the end of 
the ordinary pointgr about 60 cm. below the central knife 
edge, the other parallel to it, being attached to a fixed sttpport. 
The mirror turned through en angle about 150 times as great 
as that through which the beam turned, and one scale division 
corresponded to an angle of tilt in the beam of about 2/rsths of 
a second, s 

Theevalue of a scale division was determined by the use of 
two equal riders which dbuld bé*placed on or taken off wire 
fraes representing the scale pans of a small subsidiary beam, 
2'5 cm. long, fixed paraffel to and at the centre of athe large 
beam. When one rider was placed on one supporting frame 
the other was at the same instant lifted off the other frame. 

The balance was @eft free throughout a series of weighings, 
and no moving parts of the apparatus were connected with 
the case. be 

The values obtained are as follows :— 


° 

6'6984 

TI . 
© æ Meanedensity of the earth A = 5°4934. 


In thee paper a description is given of a new form of 
‘cathetometer used to measure the diameters of the masses; «° 
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The gmvitation constant G = 
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“ Quadrant Electrofheters.” By°W. E, Ayrton, F.R.S., J. 
Peny, F.R.S., and W. E, Sumpner, I, Se. 

In 1886 it was noticed} on continuously charging up,„the 
needle of Sir William Th8mson’s bifilar suspension quafrant 
electrometer No. 5, made by Messrs. White, ef Glasgow, and 
in use at the laborgtories ag the Central fnstitution, that the 
deflection of the needle, when the same P.D. (potential differ- 
ence) was maintained between the quadrants, instead of steadily 
increasing, first increased, and then diminished” so that, both 
fora lage charge on tht needlegas well as for a small, the 
sensibility of the ¢nstrument was small, A sim¥ar effect had 
been described by Dr. J. Hopkinson, in the Proceedings of the 
Physi€al Society, vol. vii. Part 1, for the psevious year, and the 
explanation he gives of this curious result is, that if the aluminium 
needle be below the centre of the quadrants, the downward 
traction of the needle, which varies with the square of the 
needle’s charge, increages the pull oh the bifilar su8pen- 
sion, and so for high charges more thn compensates for the 
increased deflecting couple due ® electrical action. On raising, 
however, the needle of our electrometer much above the centre 
of the quadrants, the anomalous variation of sensibility of the 
instrument with increase of charge in the needle did not dis- 
appear ; and even when the needle was raised so that it was very 
close to the top of the quadrants, and when, if Dr. Hopkinson’s 
explanation were correct, the sensibility (or deflection correspond- 
ing with a given P.D. between the quadrants) qught to have 
been very great for a large charge on the needle, 1t was, on the 
contrary, found to be small. 

The needle was carefully weighed, with the platinum wire 
attached and the weight dipping into the acid, and a calculation 
was made as to the magnitude of the effect that should arise 
from the change of the pull of the fibres due to any upward or 
downward attraction of the neegle by the quadrants, This 
calculation showed that for a P.D. of 3000 volts between the 
necdle and the quadrants, the amount of such ¢ttraction was 
quite unable to account for the observed dimiwution of sensi- 
bility with large charges in the needle. Dr.” YJopkinson says 
in his paper, ‘‘ Increased tension of the fibres from electrical 
Attraction does not therefore account for tlfe whole of the facts, 
although it does play the principal part.” ‘The experiments 
that we made at the end of 1886 and beginning of 1887, con- 
firmed by the calculation above referred to, proved that, at any 
rate in our specimen of the quadrant electrometer, the principal 
part of the anomalous action was not caused by an increased 
tension of the fibres, and that therefore some “other Cause must 
be looked for to expldin the observed results. 

We therefore decided to make a complete investigation of the 
laws connecting the variation of the sensibility of the instrument 
with the potential of the needle, the distance between the fibres, 
the distance between the quadrants, and the position of the 
needle, 

The results of the investigation, briefly summed up, are as, 
follows :— bg 

(1) The quadrant electrometer, as made by Messrs. White, 
afthough it may be carefully adjusted {®t symmetry, does not 
usually even approximately’ obey the recognized law for a quad- 
rant electrometer when the potential of the needle is altered. 

(2) The peculiarities in the behavimur of the White electro- 
meter are due mainly to the electrical action between the guard 
tube and the needle, and to the slight tilting of the needle that 
occurs at high potentials. e 

) By special adjustments of the quadrants, of the White 
electrometer, the sensibility can be made to be either nearly in- 
dependent of the potential of the needle, or to be directly pro- 
portional to the potential, or to in@rease more rapidly than the 
potential of the needle. st 

(4) By altering the construction of the instrument, as de- 
scribed, the conventional law for the quagrant electrometer is 
obtained without any special adjustment of the quadrants beyond 
tleat for syrfimetry, and the instrumeat is rendered many times as 
sensitive as the specimen we possess of the White pattern. 


Linneafi Society, June 4.«-Rrof. Stewart, President, in the 
chair, —A fter nominatifig as Vice-Presidents Mr. A, W. Bennett, 
Dr.” Braithwaitg, Mr. F. Crisp, and Dr. St. G. Mivart, the 
President took occasion té refer to the loss which the Society had 
sustained by the recent eath of a Vice-President, Prof. P. 
Martin Dunca», F.R.S. His genial presence at the meetings, no 
‘less than his vglued contributions to €he publications of the 
Society, would, he felt sure,e missed by everyona —Sjx Falta 
Sendall who was preser ase visitr, ‘exhibited a curious cocoon 
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of.a moth belonging-todhe genus Tinea, ala made some remarks 
on its,construction and Peculiar colorgtion.—The President*ex- 
hibited a case of Lepidoptera and (Coleoptera, which he had 
select to illustrate some of the more notable secondary sexual 
characters inf insétts, and made some interesting explanatory 
observations.—Dr. John Lowe exhila@ied some eggs of Mantis 
religiosa which he gad found adhering to the underside of*stones 
on mountan sides in the Riviera,+On behalf of Mr. F. J. 
Hanbury, Mr. W. H. Beeby exhibited and made remarks on a 
sterile form of Ranunculus acs, on whigh some criticigm was 
offered by Préf, H. Marshall Ward.—A pap®r by Mr. M. C. 
Potter was réad, on diseases of the leaf of the cocoa-nut free. 
The specimens examised had been received from Ceylon through 
Dr. Trimen, and in Mr. Potter’s opinion the giseases noticed 
were referable to three causes—namely, to the rays of the sun, to 
the rayages of insects, agd to Fungi. These were separately con- 
sidered, and descriptions,were given ofethe different appearance 
which the leaves, thus variously affected, presented. A discussion 
followed, in which Prof. H. M&rshall Ward criticized in some 
detail the observations which had reference chiefly to Fungi.— 
Two papers followed by Dr. P. H. Carpenter, on some Arctic 
Comatule and on some Crinoidea from Madeira, upon which 
Mr, W. Percy Sladen offered critical remarks,—The President 
then gave an abstract of a paper which he had prepared on a 
hermaphrodite mackerel, and exhibited the specimen on which 
his observatiogs were founded, referring also to the recent cases 
of hermaphroditism in the trout and cod which had been brought 
to the notice of the Society. A commentary by Prof. G. B. 
Howes brought the proceedings to a close, 


EDINBURGH, 


Royal Society, May 18.—The Hon. Lord Maclaren, Vice- 
President, in the chair.—Dre Buchan read a paper on the 
barometer at Ben Nevis Observatory, in relation to the direction 
and strength ofthe wind. In arranging the results, jr. Buchan 
has referred th® glirection of the wind to sixteen points of the 
compass, alth@igh the observations are actually made with 
reference to the thirty-two points. The readings of the 
barometers at the high leveleand the low level stations, when 
reduced to sea-level, exhibit marked differences dependent upon 
the direction of the wind. The investigation extends over the 
period of nine months commencing in August last. During 
that time, all the very high winds have been from the east- 
south-east and the south-east, these being the directions in 
which the Wind blows freely along the fo of the mountain to 
the Observatory. In eleven cases the wind from these directions 
attained a speed of 120 miles an’ hourgor more; and the e- 
duced) barometer at the high level station read about one-sixth 
of an inch lower than the instrument at the low level station. 
In no other direction was a higher velocy than 7o miles an 
hour noted ; and in the directions from west to north-north- 
west, east, and east-north-east, the velocity was never greater 
than 30 miles an hour, With northerly winds the instruments 
at the top of the mountgin record® much lower speed than tha 
which, from observations of the drift gf the clouds, is seen to be 
reached at a small height above the top of the mountain.e The 
cause of this comparative calm immediately at the top is the 
impact of the air upon thé face of the cliff which lies to the 
north of the Observatéry. The stream lines are thus suddenly 
deflected upwards. In such cases the depression of the baro- 
meter is abou®three times as great as that which occurs with an 
equally strong wind from other directions, and indicates the $r- 

« mation of a region of low pressure around the Observatory. A 
peculiar result which is observed with other directions of the 
wind,is that the (reduced) hith level barometric reading exceeds 
the (redficed) low level reading when the, wind blows at about 
the rate of 5 miles an hour. e The reverse is always true when 
the speed of the win@exceeds that rate, on the one hand, or is 
extremely small, on the other. This seems to indig@te an in- 
crease of pressure in air-ciftrents which ascend the mountaifi, 
and so pay explain the fact that the top of the mountain is 
frequently clear, while dense cloud is being constarftly formed 
at a short distance above it.—Dr. J. Berry Haycraft gave an 
account of some experiments which show (1) t 
ments of the heart, which since Harvey’s time are suppased to 
take place with every contraction, d8 not really occurgn the 
unopened chest, and (2) that the cardiogram has been misinter- 


preted by physiologists It is usually supposed that, during: 


egcheoyraction, the heart twists@towards the right while its 
apex moves-forward, and, ‘pressing egaimst the wall of the chest, 
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causes the “apex beat.” Again, it has been supposed by some 
that, during expansion, all diameters of the heart are not in- 
creased, but that, on the contrary, one diameter is diminished in 
length. Dr. Haycraft’s experiments show that all diameters 
are increased during expansion, and that all are diminished 
during contraction. They show also that the motions, above 
described, do not occur in the unopened hst. The heart, in 
order that it neay be observed in the opened chest, is necessarily 
separated fron its attachments and falls towards the back of the 
chest (the animal opefated upon being supposed to be placed 
upon its back). During expansion, the heart becodfes flaccid, 
and so is flattened against the back of the chest. The first 
effect of the stiffening which occurs during the muscular con- 
traction is therefore an elevation f the heart, agginst gravity, 
towards the front of the chest. Similarly, if the animal be 
turned upon one side, the heart, during contraction, moves 
toavards the upper side of the chest ; and the ‘‘ beat” can even 
be made {Ò take place towards the back., In the unopened 
chest, the hgart on the whole remains in position during con- 
traction, and therefore its boundaries move from the chest walls. 
But the cardiogram, as usually interpretgd, shows that Me chest 
wall is thrown outwards by the impact of the heart during gon- 
etraction, Dr. Haycraft asserts that this is due to deformation 
of the heart by,pressure of the chest wall when the button of 
the cardiograph is pressed against the exterior of he chest. The 
first effect of the muscular contraction and stiffening of the heart 
is therefore increased pressure against the chest-wall, which 
gives rise to the up-stroke of the cardiogram. When the cardio- 
gran is made as light as possible, the up-stroke is greatly 
diminished ; but it never entirely vanishes, because the fliccid 
heart is always slightly distorted by the chest-wall even when 
the cardiograph is not pressed against it. Dr. Haycraft further 
shows that the sinuosities, which always appear to a greater or 
less extent on the cardiogram, are not due to peculiarities in the 
action of the heart, but are instrunfntal in their origin, being 
caused by oscillations which result from the inertia of the 
cardiograph*—Dr. Hugh Robert Mill read a paper on the 
physical geography of the Clyde sea area, and the salinity and 
chemical composition of its waters. He described records, and 
discussed obsewations, made by himself and other members of 
the staff of the Scottish Marine Station. The observations dealt 
with extend over a period of three years, and their reduction has 
occupied, ifPaddition, the greater part of two years, In the first 
part of the paper the author gives a detailed description, illus- 
trated by a bathymetric chart, of the configuration of the Clyde 
sea area, with a special account of the various loch basins, The 
area and volume of each of these depressiogs are calculated, and 
thegarea of land which drains into each of them is measured on 
accurate maps. The rainfall is discussed in detail, and the river 
discharge is calculated indirectly, tables being drawn up to show 
the volume of fin water which flowed into each of the lochs 
during each month of the year. The mpnth of maximum rain? 
fall over most of the area is January, that of minimum rainfall 
is May. The whole sea area is conveffiently divided jnto two 
parts—the seaward, of great extent, bordered with compara- 
tively low ground, and lying in a regign whose average rainfall 
is 44 inches ; and the landward? made up of deep narrow loch 
basins, bordered by lofty mountains, and occupying a region 
whose average rainfall approaches 60 inches, In the latter part 
of the pmpgr the positions of thirty-four statidhs (twenty-seven in 
the landward, and seven in the seawagd division), at which obser- 
vations were regularly made, are described. The method of 
collecting water samples, and the method of determining the 
density by means of a Cha/lenger-type hydgometer, are given in 
detail. record of 850 determinations of density made guring 
twelve trips, Which extendedsmver two years, are given in an 
appendix. Twenty tables are given, which show the relations 
of salinity to configuration, tides, aad minfall, and which ext#bit 
the relative amounts of pure sea-water and of fresh-water which 
were present in each of the divisions of the sea area at certain 
selected times. It was found that the amgunt of salt present 
in the water of the Clyde sea area varies with the season, the 
water being, asea rule, freshe®t in February, one month after 
the maximum rainfalleand saltest in July or August, two months 
aftew the minimum rainfall. The surface water exhibited the 
greatest changes, the seasonal variations bng more regular at 


distant from the open sea the percentage Of pure@sea4vater 
present was rarely less than 88; the fresh river-water which 
goured ig’ in enormous volume after heavy rain rapidly mixing 
t e e 
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greatér depths. Even & the head of lochs so or 6o,milesg . 


a? 


NATURE 


with the sea-water, which was constantly renewed by the tide. 


So rapid and complete is this process of interchange, that the 
amount of river-water actually present diluting the water of the 
Clyde sea area 4s much less than the amount which passes 
through it every year, and is not equal to half of the average 
In an average year 1'25 cubic miles of water, 97°5 per 
cent. of which is fure sea-water, and 2'5 per cent. fresh-water, 
enters the area at eVery tide; and a slightly gregter amount is 
withdrawn, the whole being freshened a little so as to contain 
The great saltness 


eq Tinfall. 


2 7 per cent. of its volume of fresh-wate?. 


of the deepewater of the sea lochs, on which their importance as 
fishing-grounds depends, appears to be due to two causes, 
One of these is the thorough mixture of the tidal water from 


bottom to surface as it poufs across the shallow bars at the 
The saltest surface water was always 


mouths of th® lochs. 


found at flood-tide, off Otter Spit in Loch Fyne, where the salt 
water welled up from beneath in consequence of the rapid 


shoaling of the channel. 


vertical circulation. 


Another cause of theroufh mixture 
is the influeng: of the wind, which seems to set up a complete 
Thus if wind is blowing stfongly down 
Loch Rne, the fresheped surface water is driven out of the 


loch, and very salt water rises at the head of the loch to take its 


place. 


In a down-loch wind the surface water is almost always 


saltest at the head of the loch, and diminishes in salinity towards 


the open sea. g 
chemical composition of the water. 


Paris. 


The paper concludes with a siimmary of the 


Academy of Sciences, June 8,—M. Duchartre in® the 
chair.—On the currents which give rise to cyclones, by M, 


H. Faye. 


concerning cyclones and anticyclones are compared. 
anticyclones, are 
dynamical phenomena, with which local circumstances of 


author believes that cyclones, but not 


The views held’by Dr. Hann and Prof. Ferrel 


The 


temperature have nothing to do, and he shows that they 
depend on the general movements of the atmosphere due to 


Polar cold and equatorial heat. 


On this point, therefore, M, 


Faye agrees with Dr. Hann.—Note on the presence of the 
Kophobelemnon in the waters of Banyuls, by M. H. de Lacaze- 
Duthiers.—The mastodon of Cherichira, by M. Albert Gaudry. 
—A new chemical balance for rapid weighings, by M. Victor 
Serrin. —Partial eclipse of the sun on June 6, observed at Nice, 
by M. Perrotin. With a power of 280, the timqof Tirst contact 
was observéd be sh. 54m. 26s.; and of second gontact, 
6h, 53m. 26s, Nice mean time.—Observations of the new aste- 
roid discovered at Nice Observatory on May 16, by M. Charlois. 
The observations am for May 16 and 25.—QObservations of 
Brooks’s comet (1890 II.), made with the great equatqial 
of Bordeaux Observatory, by MM. G. Rayet and L. 


Picart. 
betweqi February 3 and April 29. 


Twenty-three observations for position were made 
The Smet Has been 


followed from Marche 27, 1890, to April 29, 1891.—On 


the theory of shooting-gtars, by M. Callandreau. 


The author 


develops the equation of condition to be fulfilled by radiant- 


poings belonging to the same family of meteors. 


towards the east during 
as probable by Leverrier in 1871. 


According to 
Mr. Denning’s ei eg the Perseid radiant-point moves 

the period of activity, a fact indicated 
This is in conformity with 


the equation of condition, which shows that if the latitude of a 


«œ radiant-point vari 
systems of diferential e 


slightly the longitude increases—@n two 
ations, of which the hyperelliptic 


functions of the first order form the integrals, by M. F. Caspary. 
—Determination of the mechanical equivalent of heat, by M. 
Constantin Miculesce. The method adopted was similar in 


principle to that used by Joule. 


Thirty-one experinfents made 


with this apparatus gave very @cordant results, and the mean 


of them all give 426°7 as the mechanical equivalent of a calorie. 


in &ilogram-metres.—Dielecfric properties of mica at high tem- 
. peratures, by M. £. Bouty. The principal result of tRe research 
is that the dielectric constant is almost invariable for rapid alterna- 


tions, —A pplicationgf the principle of the transmission of pressures 
to widely separated telephone transmitters, by M. P. Germain.— 


k Action of ammonia on some c8mpounds forneed with halogen 


salts of mercury, by M. Raoul Varet. 


‘Whe author has studied 
the action of ammonia on compounds formed with mercury 


iodide and metalli@cyanides, with the idea of determining the 
+ 7éle of certain compounds of-ammonia in double decompositions, 


« —9 
: M. A. Besson.—On three cases of free developme 
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nf amew méthod of preparing silicon chloro-iodides, by 
observed 


in Bryozoas ectoprocts, by M, Henri Pro uho,—On he locusts 
eo 
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of Algeria, by M. Chhrles Brongrfart.—On the morphologica 


natare of the phenomena of fecundationeb¥ 


. Léon Guignard., It 


results from the observatiéns that the phenomenon of fecurtdation 
consists not only in the copation of two nuclei of different g@xual 
origin, but also in the fusion of two protoplasyis, also of differ- 
ent origin, and represented essentially by the directing spheres 
of the male and the female cell.—On the inclosures of nephelinic 
syenites fond in the middle of phonolites frm Höhgau and in 
some other keds ; conclusions to be drawn from®them, by M. A. 
Lacroix,—Observations ef the ay pene of Upper Cretaceous 


strata Of the Western Pyrenees ( 


ower Pyreneeg and Landes), 


by M. Jean Seunes.—The sympathetic nerve of accommodation 
for tRe observation of distant objects, by MM. J. P. Morat and 
Maurice Doyon.—Researches on the existence of parasitic 
organisms in di®ases of the crystalline lens of the eye of man, 
nd on the possible 7é/e of these organisms in the pathology of 
certain ocular affections, by MM. Galltppe and L. Moreau. — 
On the employment of carbon bisulphitle dissolved in water for 


the destruction of Phylloxera, hy M. A. Rommier. 
e 
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EDUCAZIONAL ASPECTS OF FREE 
EDUCATION. * . 

AY innogent outsider would naturally suppose that the 
4 discussion on a pgoposal efor free education would 
turn chiefy on educational and socħl considerations. 
So long as the question was of merely academic iaterest, 
this was, to a farge extent, the case. It is true that 
strong Churchmen viewed with distaste*a change which 
might increase thg growing difficulty, found by volfin- 
tary schol managers, of makéng both ends meet, or 


‘might possibly even sweepethem off the board altogether, 
and that the enthusiasm of many partisans on the other 


side for the remission of fees was heightened by the 
hope that such a measure would give a new impetus to 
the formation of School Boards. But, on the whole, 
the disputants made at least an attempt in public to 
discuss tle matter in its bearings on the child, the 
teacher, and the parent. The overburdened parent, the 


pauperizing effect of partial remission, the child kept from 


school because of his parents’ poverty, the teachers con- 
verted into tax-collectors—these were the stage properties 
of the one party; while, the stock-in-trade of the other 


side included the sacred necessity of guardin g “ parental 


responsibilty,” and the assertion that no one values what he 


does not pay for, and that to tax the hard-earned savings 


of the respectable middle-class to free the education of 


the children of tie worthless and unthrifty was a Socifil- 
istic proposal of the crudest kind. 

We now find that most of this talk was pure cant. It 
-ceased to be heard from the moment when free education 
became,a practical party question. To outward appear- 


ance the contest over the Bill ehas become a kind of 


Jerusalem race—everyone wishing to Rave to eonseone 
else the unpleasant task of formulating the criticisms 


with which he secretly sympathizes, but to which fear of 


his constituents prevents him from g¢ving utterance.’ 

If we could induce the parties to break through this 
conspiracy Of agreement, we should find that, with a few 
exceptions, the poigt on which the advocates feel mvost 
keenly is the possibility of using the Act as a lever either 

` to destroy or to perpetuate for ever the voluntary school 
system. In spite of the°apparent calm, the battle between 
the supporters of School Boards and voluntary schools is 
raging fiergely below the surface ; and most of the amend- 
ments put dgwn for the Committee stage are certajn to 
represent attempts, more or less open or disguised, to 

‘wrest the provisions ofẹthe Act to suit the purposes of 
ong othe othér party. 

It must be confessedethat this is to a great extent 
natural, The Act®f 1870 was a compromise: ghe present 
Bill virtually reopens ghe question, and it }s felt that, 
whatever besthe logic or want of logic in the argument 
that Imperial grants shuld involve local Control, the 
time when large additional granfs are being’ made to 
voluntary schools is the time, ¢f ever, & rive home the 
question of popular rhanagement. We do nog, then, 
quarrel with those who feel that the opportunity must not 
be Jost of raising this questign ; indéedy we should ré- 


Spect them ‘more if they saised,it wore openly, But we do } Bill) sheuld be also ‘admitted free, or at least sufficient 
. r e 
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protest against the almost total omission of all educational 
considerations in the arguments used on both sides. 

It is tiħe that the third party to the dispute—the real 
friends of education—-made themselves heard. Their 
‘one object is to gee that the educational benefits of the 
measure should be maximized, ang the incidental evif 
minimize@. They ask what is to be demanded in the 
shape of increased efficiency in return for a new grant of 
£2,000,000 to school managers. Is a greatepart of it to 
be allowed to be absorbedeby the reduction of private 
subscriptions and rates, or ig it to be used to improve the 
children’s education, and make it a betterepreparation for 
their future industry ? 

In the rural districts, the grant in lieu of fees will 
almost universally be in excess of thesncome now received 
from fe&. There will therefore be a surpfus in the hands 
of the managers, or manager—fog very often these schools 
are inthe hands ef one man. Where will this surplus go? 
Įn our opinion some method ought, if possible, to be 
found of “ear-marking” it for education rather than for 
subscribers’ pockets. If this were done, nearly the whole 
of the rural schools of England might be raised in cha- 
yacter. It would be possible, for example, to introduce, 
with the aid of the new surplus, some simple teaching in 
agricultural subjects, such as is recognized in the Code, 
but is at present a dead letter; for the increased grant 
would be quite enough to pay a competent travelling 
teacher to give suc instruc#on in a group of schools. 
If there were universal county or district school authori- 
ties, it might be well to hand over the surplus grant into 
their hands, to be used solely for the improvement of the 
various schools on whose account it was paid. As, un- 
fortunately, our organization is piecemeal, we are forced 
to dealedirect with each school, and we can therefore 
only appeaf to public-spirited managersjo take care that 
the children for whose education they are responsible 
reap the full advantage of every penny which they receive 
gver and above the present fees Gharged. It is to be 
feared, however, that in many cases the managers are at 
the mercy qf their subscribers, and many of them would 
probably now welcome the proposal made by the Bishpp 
of London, but foolishly rejected® by his clerical friends 
on the late Royal Commission—®hat a certaingminimum 


case of every voluntary school. ®If such a provision were 
in force, school managers in the country would be saved 
many anxious forebodings at the present time. 

Te second point in the Bill on which, educational 
reformers should fix their at@ntion is the limitation of 
the benefits to children between five and fourteen. The 
lower limit need not trouble us, amd may be left to be 
worried by the “poor man’s” numerous friends. But 
the upper limit should be resolutely opposed. It is 
quite true that at the present*tinee it is of compara@ively 
little ittportance—only affecting some few thousands of 
children. But if one of the great objects of educational 
policy is to lengthen the period of school life, the handful 
of children #t elementary schools above fourteen should 
certainly not be fifed for staying there ; if anything, they 
should receive scholarships to enabje them to do so. 
In bur opinion, mortover, ex-seventh standard çhildręp 
(who are not for the most part touchèd bẹ ehe fresent 


rT 4 


. 


of private subscriptions should be required by lawin the | 


%e 


, 


NA TURE : i 


a 


[June 25; 1891 





scholarships should be provided to enable any poor child 


who has passed the standards to continue his gducation | dense and simplified in a separate c 


either in the school or elsewhere. We do not say that 
such scholarships should be universally provided out of 
*ehe present grant, but they would be®a most proper 
object to which to afply part of the surplus which will 
be handed to many schools over and above the fee 
equivalent. These considerations suggest another pos- 
sible way of dealing with athe surplus grants. The 
great object of those who are interested in the develop- 
ment of higher elementar?, technical, and secondary 
education should be to strengthen instead of weakening 
the connection between primary and higher schools. It 
is to be feared that any provision for freeing elefwentary 
schools up to æ cerfain point or a certain age,gvill tend 
to sever rather than to unite the two grades of schools, 
unless th® flow betweei them is at the, same time stimu- 
lated Sy the establishment of free scholarships or in other 
ways. A free (or partly free) elementary sghool is nêt 
the ultimate ideal. We want a free road kept open to the 
University, Is it too late to throw out the suggestion 
that school managers receiving a fee-grant in excess of 
the amount previously received in fees should be requiréd 
to use the surplus for an object akin to that contemplated 
by the main provisions of the Bill—viz. the extension of 
free education for selected scholars beyond the narrow 
limits of the primary schools, i in other words the provision 
of continuation scholarships ? Up to a short time ago 
_ it would have been replied that in many cases there were 
no higher institutions accessible, but the application of 
the Local Taxation grant to technical and secondary 
education is fast changing all that, and a proposal which 
a few years since would have been unfeasible is pow well 


within the range of practical politics. e 





DIFFERENTIAL AND INTEGRAL CALCULUS, 


° 
Differential and Integral Calculus, with Applications. 
By Alfred George Greenhill, M.A., F.RS. Second 
e Edit n. (London ; Macmillan and Co., 1891.) 


ROF. GREENHJLL is known to the academic 
werld as an accomplished mathematician who 
has powerfully helped to advance certain branches of 
applied mathematics ; “he if also known to the readers 
of NATURE as a friend (militant) of the practical man. 
We say at onceg in all sincerity, that we sympathize 
~ with Prof. Greenhill in both his capacities. Th® volume 
on the infinitesimal caltulus now before us, although 
professedly a second edition, is in reality a new work, 
addressed to the sfecial needs of the practicabman by 
his mathematical frien@ Prof. &reenhill. . 

Qf many of the author’s didactic innovations we highly 
approve. The trgatméht Sf the differential and, integral 
calculus together from the very beginning is a piece of 
sound method, thejntroduction of which has been delayed 
merely by the bad but not infyequent practice of separat- 
ing the twoas examination subjects. The thtroduction of 
ethe hyperbolic functions to systematize the integrations 
* which can be ‘perfermed by means of the elementary trans- 
ecendgnts, has been, as we can testify from experience, a 
great “hel | in elementary teaching. The admirable “ chap- 

ter in thé integral calculus” which was published ¢$paratel yo | 


ë NO. 1130, XOL. 44] 


in an @xtended form Some ‘years. peers is now con- 
chapter at the end of 


¿the work under review, is the most important additiongfo 


the teaching. material of the integral calculus that has 
been made for a long time@ that chaptef alone is worth 
the price of Prof. Greenhill’ s book, The plan of drawing 
the illustrations of the subject from departm@nts of pure 
and appjied mathemagits with gwhich the learner may 
afterwards have fo do is also excellent. Fifally, there 
blows through our author’s pages that inimitable fresh- 
ness which emanates from the man ‘who is familiar with 
mych that is newest and best in his day, who does not 
merely make extracts from books, fut who speaks. of 
things in which he has tåken a part. * This freshness can 
‘only be compared to that agr®eable odour which inland 
people tell us comes f&om mariners and others who cross 
the sea from strangé lands. Like these same mariners, 
gur author produces from his pockets strange and 
puzzling curiosities, such as reciprocants, tide predicters, 
Schwarzian derivatives, Mehler’s functions, to delight 
and to dazzle the learner. It is true he tells Wut little of 
these things; still, it is pleasant to look at them; and 
they make us happy under our present toil by leading us 
to think that we too may one day visit the country where 
these pretty things are at home amidst their proper sur- 
roundings. e . 

Where there is so much to praise we are truly sorry to 
insinuate tħe bitter drop of blame; but, puch as we 
love and follow Plato, something must bê çonceded to 
tputh. In the first place, we think that in this second 
edition the introduction of heterogeneous illustration has 
been overdone. The fundamental rules of the infinitesimal 
calculus are really very few in number, and the practical 
man’s friend would do well to impress that upon him at 
the outset, instead of scattering these prisciples through 
a large volume, and ®vtrlaying them with thick masses of 
discdnifected applicatipn, to such an extent that poor Mr. 
Practical-Man is in danger of losing his tools among the 
shavings, or, to use a metaphor which Prof. Greenhill’s 
pupils might prefef, of not seeing his guns for smoke. 
Prof. Greenhill must recollect that the man that sits 
down to read his boos is ngt all possible practical men 
rdiled into one, but oze poor pra@tical man—say, an 
enginaer—who wants sohne knowledge of the infinitesimal 
calculus, and who will find many of the illustrations more 
indigestible than the principles of the calculus itself. 
Would it not be better for the practical man, as well as 
for any other man, to have the few leading primciples of the 
caleulus set before him with an adequate ebut moderate 
amount of illustration of a uniform geometrical kind, and 
not to be dazed by a flood of ceacular statements about 
soap-bubble films, tide-predicters, &c., in the? course 
of his initiation? “Such digre$sions are most useful now 
and thengin a lecture ; they serve to give picturesqueness 
te the di$course, and help toefix the attention of the 
hearer: but wẹ think that too many of them destroy the 
usefulness of a textbook, *tlee object of which is quite 
different from the purpose ôf a lecture. 

The matter*wé have§ust been criticizing may, perhaps, 
be held to be one of taste ; and we cheerfully admit that 


„much should¢be allowed to a writer of strong individuality. 


After all, we l3ve*to havæthe author in his book. ‘here 
is angther „matter, ef more importance, on which we 
> ae . 

: ‘ i 
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| would appeal to Praf. Greenhill. When a man, so able 
and unconventional as he, writes book of 455 pages on 
| the fgfnitesimal calculus, is it to much to expect that he 
will everywhere give a thorough discussion of its few 
fundamental principles, that he Will rigorously proye what 
he professes to demonstrate, and honestly poiht out what 
he assumes @ithout demonstration? We certainly ex- 
pect him to root out of she subjéet every trace of the 
sham demorstration—that wily artifice of the coaching 
and examining days of our dear old alma mater —Shich 
used sometimes to.be dignified by the, name of the 
“short proof.” This used, to be employed when wẹ 
had ən hand the establishment of some proposition which 
was not universally trđe (although ‘usually so enunciated), 
or which had exceptions too®edious to enumerate in an 
examination. The method was to nfake a kind of précis 
containing as few words of intelligible English as pos- 
sible, but a considerable sprinkling of ingeniously con- 
structed but unexplained symbols and formulz ; so that 
an examiner of average conscience, suspecting that the 
truth was n8t there, might nevertheless, without mental 
distress, make believe that it wes there, and award the 
coveted marks. 

We complain that Prof. Greenhill should countenance 
the slipshod exposition of elementary principles. which is 
the bad feature of so many of our English ngathematical 
text-books. Having started his furrow, he should have 
ploughed to he end. He may retort that he hd@s adhered 
to the traditiopal usage out of consideration for the weak- 
ness of the practicgl man, who abhors sound logic quite, 
as much as his academic? brother. Cruel consideration 
for the practical man! for what 4e wants above all is a 
firm grasp of the fundamental principles of the calculus ; 
he has rarely any use for the analytical house of cards, 
composed pf complicated and curious formule, which the 
academic tyro builds with such zès? upon a slippery 
foundation. 

It would take up too much of the “columns of NATURE 
to give all the examples that might be adduced of the 
laxity we complain of. A few must suffice. We are told 
in § r that the “calculus to be developed is the method 
of reasoning applicable to variable quantities in a state of 
continuous change ; "#yet no ‘definition or discussion of 

“ continuity ” is given: the word,’so far as we canefind, 
does not occur again in the first chapter, although it is 
the keynote of the sybject. “Newtons microscope,” for 
example, is quoted in § 9, as a proof of the theorem 
Lt(chord/arc»= 1 ; but the essential condition, “in medio 
curvature continue,” which makes it a proof (if proof ¢e 
‘the word that describes its purpose) isomitted: Although 
the differential calculus isemerely a piece of machinery 
for calctlating, and calculating with limiting values, a 
limiting value is not i defined ; nor is there any discussion 
of the algebra of Mniting values—a matter which has 
puzzled beginners in all ages, and which has stopped many 
on the threshokl of the calculus. It is true that we are 
referred to Hall and Knighd’s* “ Algebra,” but “what we 
find there is little to the pfirpose, and certainly coald¢| 
never have been meant by its afthors ‘as "a foundation 
for the differential calculus. s e 

In § 16 we are given, a quantity of elemerfary instruc- 
tion jn the middle of which the eigonometrical functions 
are € inadeQuately defined ;ebut wothing adequate is said 
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regarding the sense in which the many-valued functions 
sinis, colr, &c., are continuous: and in § 25 the 
beginner is led by implication to believethat d(sin™r) dr 
is always + 1/J/(1 - £), and d(cos“tx)/dr always 


~1/,/(1 — 2°); afthough this is not g0, and the point ®° 


is one that js of the greatest import&nce in the integral 
calculus, and is a standing rock of offence for learners. 
In § 28 we have, reproduced “for the sake of complete- 
ness,” the time-honoured “ short proof” of the existence 
of the exponential limit, which proof is half the real 
proof plus a suggestio falsi. Tf the proper,proof (a very 
simple matter) was thought too much for the reader, then 
it would have been better simply to tell him the fact, and 
not to cdtrupt his intellectual honesty by demanding his 
assent to @ piece of reasoning which is nêt conclusive. 
§ 31 is no better; what, for instance, does Prof. Greenhill 
mean, after proving, that exp z = ¢% where z is a pogitive 
integer, by saying, “and thence generally by induction, 
exp x = fer all values of +.” It would scarcely be 
possible to write down a statement to whith more excep- 
tions could be taken unless “induction” is a misprint for 
“assumption.” 

The chapter on the expansion of functions is not satis- 
factory. We are first introduced to “a general theorem 
called Taylor's theorem, by means of which any function 
whatever can be expanded [in ascending powers of +.” 
Prof. Greenhill knows as well ag we that there is no such 
theorem. No theorer8 ever to be discovered will expand 
in ascendifig powers of x, 1/x, alx, log x, or any function 
which has + =o for a critical point. Why does our 
author hide his light from the reader? Does it make the 
apprehension of Taylor’s theorem any easier to enunciate 
it falsely? | We are told in § 114 that “some functions, 
for instance gec~lr, ... cannot be expqnded in an 
infinite series in ascending powers of x, bécause x must 
be greater than unity, and the expansion by Taylor’s or 
Maclaurin’s theorem would be cvergegit, and the theorem 
is then said to fail.” 

“This difficulty will be avoided if we can make the 
series terminate after a finite number of terms.” 

We would not advise the practical man to try to over- 
come the difficulty of expanding se¢c™lx by the method 
thus indicated (use of Maclaurin’s theorem With, the 
remainder), because the result might be that the bond of 
amity struck in the preface between him and the author 
would be broken. All the king’s horses and all the king’s 
men wgll not get over this difficulty. Iiecidentally we are 
told in § fr2 that a rigorous proef is given in tteatises on 
trigonometry of the resolution into factors of sin@ and 
cos 6 If standard English treatises, guch as Todhunter, 
Locke, amd Johnson, are meant, this is not true,: the 
demonstratidhs they give @re ungound. Mr. Hobson’s 
article on trigonometry in the “ ee ncyclopzdia Brign~ 
nica” is he only separate English treatise on trigono- 
metry of which we are aware where a sound proof can be 
found. e 

When so many novelties ¢f less importance are noticed, 
surely our author might have found a place for a reference 
to the theorem that puts the expansibility of a function * 
in ascending powers ofẹ in its true position, viz. Cauchy's 
theorem that every function is, so expansible gyitfin a” 
certain region surrounding v = o, provided r.= o be 


upt a crigical value. Considering the great importance 
e Ld 


eee 


bad 


* swill pot remain Ong in a second’ edition. 
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“of the fact, and its close connection with the applications 
of mathematics to physical problems, some mention 
might “have beeh made of the importance of the critical 
points of a function in determining its value. A full 
discussion of sucl things is doubtles$ impossible in an 
elementary treatise; but the reader should at least be 
warned that what is given regarding, the expansion of 
functions ig power-series isa mere fragment of what is 
known on the subject. The tendency of Prof. Green- 
hill’s chapter on the expansjon of functions certainly will 
be to sugges® to the mind of a beginner wrong general 
notions on the subject. 

* In § 126 we have two proofs given that 


. © 

OHary)/Oxy = dfx, dyd a 
both of them insufficiegt ; for the one rests on the assump- 
tion dhat Ar + 4, y +2) can always be expanded in 
an integral 4-£-power-series, the other on ine assump- 


tion that 
L °? L x% 4) = 


kh=o k=o k =o 


L x, », 

h=o 

both of which propositions are liable to exception. , 
In the discussion of single and double integrals, no hint 

is allowed to reach the reader of the necessity of con- 

vergency as a condition of their having any meaning at 

all, of the precautions that must be observed in differ- 


‘entiating them, or in altering the order of integration, 


and so on. Still, the reader is given a proof of Green’s 
theorem. What use this is likely to be to one ignorant 
of the fundamental character of the convergency and dis- 
continuities of multiple integrals, upon which many of 
the most important applications of the theorem in ques- 
tion depend, it is not easy to see. Too mach of the 
work beforé us bears, in fact, the character 8f a hurriedly 
written précés or syllabus of lectures ; witness, for ex- 
ample, the oracular character of §§ 146, 151, 152, &c. 
Our author makes normous demands on the intelligence 
of a beginner if he expects him to follow and understand 
exposition so elliptical. 
* One* more example of the thing we complain of. In 
§ 183 we are introduĉed to Fourier’s series. No proof is 
given (none was to be*expected in an elementary treatise) 
of tle conditions under which the expansion is possible, 
but it ought to have ben seated that there are such con- 
ditions, Moreover, the method given for the determina- 
tion of the coef§cients is a mere memoria technica for 
recollecting them. It has no demonstrative éor®e, be- 
cause, as the author mêst be very well aware, it is not 
unconditionally allowable to replace the integral of an 
infinite series (ever if it be convergent) by the sum of the 
integfals of its separate terms. In order jha? this may 
be admissible, the series must be wzzformly convergent. 
E Seeing that the work igvery evil, and not to be mended 
in a day, we must put up with such things in thé ordinary 
writer of English text-books, who caters for the victims 
of our manifold examinations ; but in a pillar of mathe- 
matical society like Prof. Greefihill they are # most tolerable 
and not to be endured.” A work with is name on its back, 
and the im press ef his vigorous personality on its pages, 
If he would 
be at offce the* friend of the practical man, and a well- 
deserver of the mathematical republic, let himgwhen the 
ghird editibn is called for, reduce his elementar? work #8 
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the gompass of the first edition orẹlëss, and replace all 
half demonstrations by” honest statements of fact ¢ and 
let him, meantime, write‘a larger work, to which he tan 
refer the elementary reader who takes *for his motte, 
“ Thorough” ° . GC 


° 
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THE GEOLOGY OF THR COUNTRY ROUND 
° LIVERPOOL. ° 


Geoldgy of the Country around Liveypool. By G. H. 

Morton, F.GS. Second Edition. (London: Philip 
e and Son, 1891.) 

N this work Mr. Morton has emtirely reywritterr the 

“ Geology of the Liverpool Distfict,” firstepublished i in 
1863, by the light of the various discoveries made since 
that time, and espe¢ially of the Geological Survey maps 
and memoirs. He has succeeded in making a compact 
and well-printed hand-book, which will be of great service 
to the students of the local geology. The area described 
extends to about 20 miles from Liverpool on every side, 
excepting the sea on the west. The strah which he 
describes range from the Upper Silurians of the Vale of 
Clwyd through the Carboniferous, Permian, and Triassic 
rocks, down to the recent alluvia. To a geologist the 
chapter relating to the Carboniferous rocks of North 
Flintshire ad the Vale of Clw¥d will be of great interest, 
as it shows the thinning off of the strata as they approach 
the ancient Carboniferous land of Northe Wales. The 
Carboniferous Limestone, over 3000 feet thick in North 
Lancashire, is reduced to 1700 feet ig’ North Flint and 
the Vale of Clwyd; while the°Yoredales and Millstone 
Grits, over 9000 feet thick between Clitheroe and Burnley, 
are represented by the Cefn-y-Fedw Sandstone, 370 feet. 
The Lower and Middle Coal-measures, too, of South- 
West Lancashire, 3180 feet thick, have dWindled down to 
no,mgre thanę1000 feet as they approached the Welsh 
Silurian Hills. It iv therefore obvious that the Snow- 
donian area was dry land while the Carboniferous sea 
occupied the areas of Lancashire, Derbyshire, and 
Cheshire; and that it also overlooked the forest-covered 
morasses, now represented by the coal-seargs of the same 
egion in the Upper Carbaniferous age. In the table of 
the rocks (p. 6) Mr. Marton gives Sco feet as the thick- 
ness f the Millstone Grit in South-West Lancashire. It 
is probably much more than «this, and not much less 
than 2000 feet. Mr. Morton also, we may remark, under- 
states the thickness of the Keuper Marls, which he puts 
down at 400 feet (p. 75). Inthe Lancashire&ind Cheshire 
plain it is 700 + feet, and is estimated bY Prof. Hull at 
3000 feet, 

Mr. Morton, in dealing withthe deep boring at Bootle, 
made in 1878, under the advice of the writer of this 
review, is mistaken in supposing thag it was aimed at the 
water inthe Permian Sandstone. It was intended to 
strike the water in the Lower Bunter Sandstones, and to- 
draw upan tife enormous area of water-bearing strata im 

„the Lancashire and Chesjftre plain, which have their 
outlet seawargls between Prescot and the estuary of the 
Dee? It is very likely’ that the, Permians are not repre- 
sented under Liverpool. We expected to strike the Coal- 
measures at Joop feet. The borigg was successful, both 
from the geological and the engineering point of views Is 
provell thag thesLow®r Se andstones below the tor 
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of the Upper Pebhje-betls are mordthan 1300 feet thick, 
and that they are highly charged with water. This ghick- 
negg is altogether without precedent, and Liverpool is to 
be congratulated upon being built upon so great a thick- 
ness of water-bedring Triassic yocks. Mr. Morton, should 
the work reack another edition, would do well tot deal at 
greater lengh with the water-supply available from the 


` Triassic strata. Mr. Bout has tabulated the well-sections, 


and all stents of the geology ‘of Liverpool ould do 
well to examine his valuable tables. a 

We would call Special attention to Mr. Morton’s section 
—unfortunately, the work is not divide@ into chapters— 
on fhe origin of thg estuary of the Mersey. While the 
river has ‘been draining its present watershed from a 
period far more remote than'the Pleistocene age, he holds 
that the estuarine portion is compargtively modern, dating 
probably not further back than post-Roman times. It 
would not, he argues, following Sir James Picton, have 
been neglected by the Romans, if it had then “ presented 
the copious body of water which it does at the present 
day.” Thare is no evidence that they did neglect it. The 
Manchester Ship Canal works have revealed the exist- 
ence of Roman remains, probably the Veratinum of the 
anonymous geographer of Ravenna, on the banks of the 
Mersey close to Warrington, and Mancunium (Manchester) 
is on one of its tributarieg. They used it, as-they used all 
the rivers of Britain, for their own ends. eva (Chester), 
the great pert, and military centre of the norfh-west, was 
not far off, gral amply sufficient for the western trade at a 
time when there were no ports in Ireland. The com- 
mercial importance ofethe Mersey is solely due to the 
trade with the New World. There was no reason why 
the Romans should have paid special attention to the 
estuary of the Mersey ; and it was outside the system of 
their rgads. «Nor can the date, 1279, of the great inroad 
of the sea over the Stanlow Marshes, by which the 
Abbey of Stanlow, built upon a rock onf#y 28°5 feet gbove 
O.D., lost much of its land, be t&ken as evidence of the 
modern formation of the estuary. The river swings to 
and fro at the present time, depesiting silt here, and 
carrying away its banks there. In our opinion, there- 
fore, the pést-Roman origin of the Mersey is not proved. 
It is still less likely that it°is the result of a local şub- 
mergence, which has not affeeted Warrington and the 
adjacent area of Chester. As the evidence stands, the 
date of the estuary éf the Mersey belongs to the same 
remote prehistoric period as the estuary of the Thames 
and of thes Humber—certainly after the time of the boulder 
clays, and probably long before there were any wyitten 
records in Britain. All three are later than the time of 
the submarine forest gwhich, on the west of Britain, 
afforded shelter, not merely to our Neolithic ancestors, 
but to their domestic animals, sudh as the small short- 
horn (Bos longi/Pons), the goat, and the dog. 
W. BOYD DAWKINS. 
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OUR BQOK SHELF. 


Les Microbes, les Ferments, af ses UMsissures. Par le 
Dr, E. L. Trouessart. Deuxième Edition. Bibfiothéque 
Scientifique Internationale. (Paris, 1891.) 


1S is not only af enlargement but? a edistinct improve- 
ment*on the first edijon. Chapters i. and ii., as in the 
i -8 e e 
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first edition, give an excellent though short account of 
the morphology and physiology of fungi and of yeast. 
Although ghapter iii. (on bacteria) is enlarged, we do not 
think it is sufficiently up to date; thus, for instance, on 
pp. 74 and 75, the author questions the existence of true 
flagella in bacteria, and states that their motility is 


essentially different from that of §agellate infusorias* 


Again, in éhe section in which puid decomposition is 
described no mention is made of the entire tribe of 
Proteus, the essential microbe of putrefaction. 

Chapters iv. and v. (pathogenic bacteria) are consider- 
ably enlarged, both as to texe and illustrations. The rest 
of the book, chapters vi.—ix., does not differ in any essential 
respect from its predecessor. 

On the whole, the book is very commendable as a con- 
cise text-book, well written and copiously illustrated, and 


*as sucle deserves a high place in the literature of the 


subject. e 
° 


Botanical Wall Diagrams. Sizee314 inches by@4 inches, 
printed in colours. (London: Society for Proynoting 
a Christian Knowledge, 1891.) 


A FIRST instalment of six of these diagrgms is now pub- 
lished. The plants illustrated so far are: common elder, 
deadly nightshade, scarlet runner, hop, Virginia tobacco, 
and wild camomile. We do not know on what prin- 
ciple the selection has been ‘made, It is rather a pity 


! that, out of so small a number, two (deadly nightshade 


and tobacco) belong to the same natural order, and 
show no very essential structural differences. In time 
we hope that all the important orders will be re- 
presented, The drgwings (executed by Engleder, of 
Munich) are quite artistic, and the colouring excellent. 
The dia%rams are thus very pleasing as pictures, and at 
the same time the botanical details are correct. 

If the series is continued as well as it has been begun, 
it ought tè be a very useful help in the elementary 
systematic teaching of botany. .D. H. S. 
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Chanter’ è Encyclopædia. New Editjone Vol. VII. 
(London and Edinburgh: W. and R. Chambers, 
Limited, 1891.) 


No one who has had occasion to r@fer to the new edition 
of Chambers’s “ Encyclopedia” can have failed to appre- 
ciate the care and ability with which it is being prepared. 
The editor‘has been fortunate enough to secure the co- 
operation of many eminent writegs, and the information 
given in the various articles, speaking generally, is well 
up to date and presented in the way most Ukely to be 
convenient for students. We are here concerned only 
with the papers on scienjific subjects, and these, in the *® 
present as in the preceding volumes, are in every way 
worthy of the place which has been assigned to them in 
thegscheme of the work as a whol. Prof. P. G. Tait 
contriButes a short but masterly paper og matter, and 
Dr. Buchan gives a clear fnd interesting account of 
meteorology. The essential facts about the Mediterra- 
nean are compressed into very smgll space by Dr. John 
Murrfy, who also writes on the Pacific. Prof. James 
Geikie déils with mounfiins ard palzontology; and Dr. 
Alfred Daniell has a good popular article on‘optics, de- 
voted, mainly to the history @ optical science. “In an 
article on man, Mr. J. Arthur Thom$on states very well e 
some of the problems relating to human characteristics, 


the origin or descent of man, and®the antiquity of the , 


race; and ghe same writer sketches the career of Pasteur, y 
and treats of mammals and parasites. Mimicry forms 
the subject of an excellent paper by Mr. E. B. Poulton. 
Of course, no subject is treated exhaustively, but the 


a 


information given, $o far as it goes, is sound, and ample e 7 


enough for the 


s. e 
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purposes for which an encgclopeedia is. , 
i uly consulted. . 
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Glimpses of Nature. By Andrew Wilson, (London: 

, Chatto and Windus, 1891.) 

MR. WILSON does not profess to present ir? this book 


anything strictly new, or to give a full account of the® 
various subjects with which he deals. Nevertheless, the 





ee volume may be of considerable valfie, for on all the 


groups of facts in which he is interested hẹ is able to 
discourse brightly and pleasantly, and many of his short 
papers are well calculated to excite ing the minds of in- 
telligent regders a desire for more ample knowledge. 
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LETTERS TO THE EDITOR. 


! 


[The Editor dogs no® hold himself responsible for oginions ex- | 


pressed by his correspondents, Neither can he undertake 
to reigirn, or to correspond with the writers of, rejected 
manuscripts intended’ Jor this or any offer part of NATURE. 
o notice is taken of anonymous communications. | 
e 


The Fusing and Boiling Points of Compounds. 


I HEREWITH send you the translation of a note just presented ` 


for me by M. Berthelot to the Paris Academy, as you may see 

in the Comptes rendus. I have added two illustrations and a 

few words in italics. . Gustavus HINRICHS. 
St. Louis, May 8. 


Statement of the General Law determining the Fusing and 
Botling Points of any Compound under any Pressure, as 
Simple Function of the Chemical Constitution of the same. 
By Dr, Gustavus Hinribhs. ° 


The atomic form of normal lineary compounds, s@ch as the 
paraffins, alcohols, acids, is very nearly prismatic. All other 
serial compounds may be referred to these, either as isomerics or 


“+ = Log @ 
O m 


on 


as substitution produc&. The boiling and fusing points of these 
latter are obtained from those of the former accogding to laws 
and processes publi-hed by me about twentygyears ago, partly in 
my “Principles of Molecular Mechanics,” 1874, and in Nujes. 
Gt the Comptes rendug for 1873 and 1875 ; partly in papers of 
the Proceedings of the Antcrican Associatton for the Advancement 
* of Scieng: for 1868.4 It remains, therefore, only to show how 


èe these fundaMental points are determined for prismatic com- 


pounds. ° 
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The boiling-point hof a prismatic cogpeund consists of two 


dist§oct functions, namely—— > . 


EA E E E S) 
where . 
n= Z jlog a - loga .. .. e (2) 
and e = : 
° Jy = Ayflog a — log ay’ % o. a a a (3) 
e 


The symbols a, and a, gepresent certain definite values of the 
atomic eweight q of the comp®und, while & and &, are 
constants. 

Fos every value of the atomic weight @ greater than a, the 
formula (1) is limited to ¢ = J}, which, atcording to (2), repre- 
sents the straighg line which I call the logarithmic limit, the 
grdinate being the boiling-point 7, the abscissa x, the logarithm 
of the atomic weight x = log a. ` For values of a less than the 
above limit a, the par&bolic ordinate y» determined ‘by (3), 
must be added to y, accarding, to (1), in order to obtain the 
boiling-point. 

Accordingly, the bdiling-point curve of any homologous series 
of prismatic atom-form consists of a parabolic arc (3), tangent 
to the logarithmic limit (2), at the point determined by @ = a» 
The constant 4, determines the inclination of the logarithmic 
limit, and #, may be called the parameter of the parabolic 
branch, : 

All compounds derivable by terminal substitutio® from normal 
paraffins have a common logarithmic limit, determined by 
kı = 583°'75 and a, = 72°78, the pressure being 760 mm. 
Every individual homologous series of this great family of com- 
pounds is completely determined by the special values óf the 
two constants a, and 4. For example, the thirty-five normal 
paraffins C,,H»,,i-2 are determined by a, = 201, and the para- 
meter Ža = 200°. For the m®namines, the corresponding 
values are as = 278, and Š, = 225°, I have determined these 
constants fer all the important series. Furth®rmore, these 
values are themselves functions of the atom of radical which 
characterizes the head of the corresponding home%ogous series— 
giat is, H for the paraffins, HN for monongines, &c, 

If now the co-ordinate s = log # where 7f is the pressure of 


the saturate vapours, be laid eff gon the third rectangular axis 
the above given values elung te fhe plane XY determined by 
2 =°760 mm. Foy the pressure fp =15 mm. the logarith- 
mic limit is determined *by 4 = 51970, and a, = 113°81. 
It will Be noticed that its Paclination towards the X axis is less, 
and that it intersects the same at a greater distance from the 
origin. The logarithmic limit surfaces generated by the log- 
arithmic limits for all pressw®s, is a hyperbolic parabolqid, 
determined by the above @wo dines [fr 15 and 760 mm. pressure. 
noe eA e 
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For any liquid, ¿he absolute temp@rature T of the boiling 
under a pressure of # atmospheres is determined by th¢ same 
general law slightly specialized as [llows :— 


e 
TEN A Yaa ceed ts EEEE (A) 
where vi 
. VY, = Kire + log pl .. -p (5) 
and . . 
® Y, = Kflogen - log ff... . . (6) 


The logarithmic limits wf all li§gids intersect ing the same 
absolute zeéfo point determined by T = 8 = - 273° C. and 
log = ~ 1'4. For each individual liquid this limitjextends 
upwards to the cfitical point of the liquid, 4 = m and T = @. 
For many liquids the critical point can be gheoretically calcu- 
dated, as well as the value of the parameter. It is understgod 
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e 
that the parabolic curve is tangent to the logarithmic limit at 
the critical point. e 

It hardly needs to be gaid that the tension of dissociation, and 
even the solubility of solids, are subject to the same general law. 
The fusing point$ are obtained by simply changing the sign 


in (1) to 
2= 91 — Ie (7) 
so that the parabolic curve will be placed below the logarithmic 
limit. 
One of the most renfirkable results of this research is the 
mechanical determination of the true pesition of the carbon 


atoms in organic serials, and the complete explanation of the © 


difference in fusigg point between compounds containing an 
even and odd number of carbon atoms. ° 
Lt should alse be understood that the change th fusing point 


produced by ¢hangein pressure ts expressed by the same general ; 


daw. é . 
Putting log a = x, log = =, andglog a = 2, log m = ¢ the 
formule (1) to (7) will become ee 


t= gt yy n5 ble - P, p= blk . (8) 
T Yı + Ya Yi Kil - ¢), Yo Kal Gs . (9) 


These formule st¥ikingly show the sinplicity of the laws 
emested, and also determine the surfaces formed by the co- 
ordinates x, ¢, and y if generaly © 
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: In subsequent notes special topics covered by this general 

law will be taken up, and the complete concordance of the law 

with the rgsults of observations will be shown. 


Poypoises in African Rivers. 


æ 

In reference to Mr. Sclater's letter ġjn?NATURE of June Ir 
{p. 124), tke following may be interesting to your readers :—~ 

The skull of a Delphinoid Cetacean from Cameroon has 
lately come into my hands, through the kindness of Prof. 
Pechnel-Loesche. The sender, Mr. Edward Wusz, gave the 
following information concernimg it. The animal to which it 
belonged was caught in Kriegschiff Bay, after very heavy rains, 
and was being devoured by shatks. The contents of the stomach 
consisted of grass, weeds, and mangrove fruits, None of the 
natives had ever seen the animal before. In preparing the 
skull, Mr. Edward Téusz noticed that the nostrils projected 
above Phe surface of the forehead. 

I am greparing for publication a detafled description of the 
skull, at must here confine myself to remarking that, though 
the animal belongs to the genus Sptalia, it differe in several 
essential points from all the species of that genus hithgrto de- 
scribed. I have no doubt that it is a new species. There are 
ewenty-seven teeth on each side in each jaw. Their form, in 
that they are not pointed, but worn down, jndicates, as also do 
the contents of the stomach, that the animal is herbivorous. It 
therefore seems certain that it is a fresh-water animal. It is 
well known that other Sotalia live in rivers. 
® Jena, June 20. WiLiY KÜKENTHAL. 





PHYSICAL SCIENCE FOR ARTISTS. 
I. 
THINK it rightéhat I sh8uld begin by explaining how 

it js that I am here to-day, to lecture to you on a 
; subject which touches art as well as science. It happens 
in this wise. Some years ago, while studying a certain 
branch of optics, it became important for me to try to 
learn sonfething of the exact sequence of colours at 
sunrise and sunset; and being, like you, busy all day in 
a large city, I thought it would not be a bad idea, and 
that it wod save a little time, if 1 studigd pictures repre- 
senting these phenomena ez attendant the happy holiday 
time that I should spend in the country. So I went to 
the Academy and other picture gallgries, and endeavoured 
‘eto get up the information from pictures which I could 
ı not at that time get from Nature herself. I then had, 

as I have gtill, such an extreme respect for art and artists 
, that I was perfectly prepared to take the pictuwes as, re- 

presenting truthfully what I wanted to see. The result, 
| however, brought me face to fage with a difficulty that I 

was not long in finding out. I was driven to theconclusion 

that artists could be divided into two distinct Classes—e 

those who studied Natur@and Nature’s laws, and gave us 
| most exquisite renderings of this or that, and those 
| who apparently considered themselves far superior to any 
. Suab gonfining conditions as would®be imposed by an 
law ; and that, unfortunately made me a litele doubtful as 
to the results. 

My friend, and your friend, Dr. Russell, happens to 
know, this little bit of my experienee, and hence it doubt- 
. less is thgt he requested me to come down to-day to say 
a few words to you, his pled being that this College 
is one of the very few institytigns of its kind in thg world 
, wherg there is a studio and a physical laboratory side 
! by side. $ 
That, then, is the reason I am here, and what I want 





to impress upon you to-day is that the highest art can® e 


only be psoduced by those who associate the study ofe 
physical science®with the study of art, and that therefore 
the possible producers of the highest art can only be 
_ logked for in such an institution Ms this if training of 


j any kind has anything to do with it. ° e. 
i e >æ e ar 
i A Lecture delivered at Bedford College, by J. Nurnan Lockyer F.R bed 
¿on jung 10, 1891, 
e k ` 7 
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I think that the gezeral conditions of art training as Si vate light fan upon a bođy angl is reflected, the 
thy exist at present absolutely bar any sufficient know- | anglelof reflection is equa] to the angfe of incidence. 
ledge of the laws and conditions of natural plenomena To us this drastic law ig of the very highest interegt. 
on the part of art Students. eWe can apply it to art in a great many ways, but I Will 
The dest art of the time has always been on a level with | only take two very simple ones. Ofteptifnes it is our 
“®he best science of he time, and if it had not happened | fortune tp be in the countr# by the side, of a river, or at 
that the first schools®and the first Universities clustered | the seaside.* In both cases we see things reflected in 
round medical schools and schools of anatomy, I do not | water, and at first sight ft would seem thet here the 
think that so much attention would be given to-day to | artist ought to find peréectly frge scope; but the worst 
anatomical seience to the exclusion of all other branches. | of it is Rat, thowgh h€ has free scope, somgtimes his 
You see, then, it comes toethis. It is conceded by the | picture becomes very unpleasant to people who are ac- 
art world that in a certain direction the phenomena of | quaintéd with the law I have stated. 7 find here some 
Nature require,to be studied,*otherwise that tremendously | diagrams, prepaged by the kindness of some of our 
exuberant literature on Anatomy for Artists would not | friends, which will show you the intimate connection 
have been written, and more than half of the time of | befween art and science in this directign. In the pictures 
students of art would be spent in studying somethigg else ¢ which you will see in tle Royal Academy ané the New 
rather than those things which they do study. Gallery, I fancy you will see gome which, if you care to 
. It is on that $round that I would venture to sag that in | study them from this point of view, will be found not to 
e other instjtutions, as in this one, the study of physical ' agree with the law. 
science should be addé@l to the other branches already | In the diagrams we have a surface of water and ob- 
recogrftzed by the art world. 7 servers at the top and bottom of a cliff. We have on the 
. Iam not an artist. I am not an art critic. I amalmogp , dther side of this surface of water a tree. Now, what 
unacquainted with the language usually erfiployed by | anyone would do who disdains to “copy” Nature, and 
those who write on art subjects. I shall not deal with | who paints without thinking, is this: he would paint what 
opinions, the algebraical sum of which in relation to the ; he saw on the bank, and then turn it upside down and 
ə qualities of any one picture I have often noticed is zero; , paint it again. But you see that will not do, because the 
` but what I shall try to do is to stick as closely as I caf | conditions are as you see them here. The higher spec- 
to the region of fact, and endeavour to show you, by two } tator, No. J, the angles of incidence and reflection being 
or three individual instances, how a student who wishes | equal, although he can see the upper part of the tree and 
to become a great artist—as some of you no doubt do— ; part of the trunk, will not be able to see it all completely re- 
will find his or her ambition more likely to be realized : flectedin the water. You see thaf the lower part of the tree 
if the study of physical sciegce be combined with that of | cannot be seen in the reflection, because any light reflected 
“ Art as she is taught” to-day. by it first tothe water and then to the eye is 5 lly cut off 
In looking at the Academy Catalogue this year one | from the eye of the spectator by the bank; 4f you greatly 
finds the motto, “ La mission de Part n’est pas de copier | vary your distance from the other side of the wafer, you will 
la nature, mais de Pexprimer,” and this is a true motto. | Ati the reflection as represented, in thé other diagram. 
But let us analyze it a little. To “ express” suggests a | Now, to anyone who has studied optics, if such a matter 
language ; a language suggests a grammar, if it is to be | as this is represented wrongly in a picture, it becomes an 
perfect, satisfying. But what can this grammar be, in the | intolerable nuisance, and when you go away you feel 
case we are considering, but the laws underlyigg the phe- | Sorry that the artist did not do justice to what he wished 
nomena the ^ expression” of which, in his own language, ; to represent. A good example of truth to Nature in 
constitutes the life-work of the artist. Should he pe con- | this respect is to be seew at the German Exhibition— No. 
tent to show himself a bumpkin? Are solecisms to be | 205—gin gne of tle landscapes, which I saw last night ; it 
pardoned in his exp®essions because, so far, scientific | is a beautiful instance*of careful study, and is abso- 
training and thought are so limited? Is he justified if} lutely true in this respect. The artist has shown how a 
relying upon the ignorance of mankind, and, if so, is the | mountain side, with high lights upon it, reflected on the 
highest art always to remain divorced from he highest | surface of a lake, apptars very different in the reflection, 
knewled$e ? i in consequence of an intervening elevation near the edge 
Now it so happens that the branch of physical science | of the water. When you have thought out th@ difference 
which is apove all thing#the thing to be studied by artists, | of ghe appearances on the lake and on the hillside, you 
isthe byanch of itwhich is already familiar to you—namely, ; will appreciate the truth agd skill of the artist enormously. 
optics. There could be go ayt without light; no artists Anotier serious fault arising from the neglect of this 
without light; and the whole work of an artist, from the | same law is to be found in very many pictures in which 
beginning to the end of his life, is to deal with light. Now | we get the reflection of the sun or moon in water. 
we live in a world,of white light. We might live in a Cbviously, if the water is disturbed, the reflection upon 
élue world, gr a green world, and then the conditioh of | the water must depend upon the direction of the disturb- 
things would be different ; @ut we can, in our laboratory, | ance. I need not say more than that to yu. You 
make our world red or green for the moment ; but some- | will Quite understand what I mean; but if You look at 
times, indeed, when we do not seek to make this experi- | the pictures in the Royal Academy this year--N os., 677, 
ment, we find the wérld changed for us by the eneans ; 1071, and 1155—you can see hay very admirably this 
which We employ for producing artificial lighds, such as | reflection can be rendered ; and if you look at 165 afd 
candles, gas, or the electric light; since in these, colours | think the conditions Out, you will wonder how the artist 





are m@t blended in the same*way as in a sunbeam. should trouble to paint something t®at is absolutely | 
e We thus come te’the question of the radiation of light, | opposed tohe physical law. 
„and the way in which this light, whatever its quality, is re- ou know that, in those instafices where you get a 


e flected by natural obgects ; itis by this reflection that we | natural reflectioa, if the light source be beyonti the abject 
see them. ‘Everything that an agtist paints which is white, | which reflects the light, the® nearer it is in a line with it 
is painted white by hım for the simpleeasch that it re- | the more light will be reflected¢” You see that that rule 
flects sunlight complete. It is pertectfy clear that any | relates to almost *every,glandscape .or seascape that is 
réflecting surface cgn only reflect the light which it re- | painted; for the reason that our airis filled with particles 
ceives, although aii surfaces do notereflect all of it—eve | which reflect light. If it were not so, our atmosphere 


i -håve red walls andegreen trees; the direction of the light | would be absolfitely, black. : 
* is not chapged, except in the way of reflection, and vou It therefore follows that ẹbe light of the sky must iam. 
are already acquainted with the imperative law olfeptics eyease ig intensity, as &he gun o» rhoon is approa¢hed— 
e zi e 
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that is to say, jn a suth-setting orf moon-setting,sif you 
paint an unbrokehesky, there must be an increage of 
intehsity towards the light sourct. I am almost ashamed 
to make such a statement, bec@use it is so obvious to you 
as students ofescience, but to the artist who is not a very 
strict observer, why should strike him? The fact 
remains that ig has not struck a great many artists. If 
you study the pictures Nos. 650, 989, 1144, in the Royal 
Academy, and No. 39 in the New Gallery, you will find 
there indications of a ne@lect of tis law. Now the sky is 
far more luminous than it ought to be “by the light indi- 
cated by the landscape. Again, the setting’ sun isenot so 
bright as the clouds which it is supposed to illuminate, 
and in some cases there is absolutely n® grazing reflec- 
tion indicated, and, if anything, the sky is rather lass 
lunfinous where thé’sun is than fyrther away ! 

A good erule, an? one which a student of physical 
science would be certain t® act upon with considerable 
care, would be never to show anything as reflected which 
was not there. 

An interesting example of this kind was exhibited in 
the Academy some years ago. It so happened that a 
French man of science wrote a book on physical pheno- 
mena, beautifully illustrated. Among the illustrations 
was a col@ired copy of a photograph of a soap bubble. 
Now the laboratory in the Collége de France, in which the 
photograph was taken, was, like yours, very well lighted 
by many windows, and the soap bubble was blown in the 
middle of it. A translation of this book appeared in 
English, and the illustrations were reproduced, 

An artist had a most excellent idea. e thought he 
would paint a picture of a garden, which he did admir- 
ably. Th® foreground looked bare, so he,thought he 
would put C@hildren playing in it. It next struck him, 
apparently,that the children did not seem to be quite 
sufficiently occupied, so he painted one blowing sogp 
bubbles. But, alas! leìs fortunate than you, the artist 
had no laboratory in which he could blow and study soap 
bubbles for himself; so what did he do? He copied the 
bubble which was riddled with windows, although there 
were no windows in the garden. He thought that the 
nature ôf bubbles was windowy. 

Then, again, in the matter of feffection, it would not 
be right that I should fail to remind you that,® besides 
things terrestrial, we have the moon, which rules the 
night, and rules the night because it reflects the sunlight 
tous. Now, ina little talk like thés I must not take up 
much time with astronomy, but it is fortunate that books 
on astronomy can be got for 6d. or 1s. which will tell us, 
say, in half an hour, the ghief points about the moon 
which we need con@ider in the present connection. fhe 
moon is lighted by the sun. ‘Phe sun can only light one 
half at a time. If we are on the side of the moon which 
is lighted by the sun, %ve must see the complete lighted 
half which we calPa full moon. If we see a full moon, 
we must have our back to the sun. When the position of 
the moon avith reference to the earth is such that we can 
see half thedighted portion of the moon, we generally find 
that the part of the moon which is turned to the sun is 
lighted up. é 

But none of these things are so in art. Last year a 
picture in the Academy was absolutely disfigured by the 
dark part of thegnoon Being turned to the sun. Surely 
it was not worth the artist’s while to paint a gnoon if he 
did not know how tæ do it. But the modn has been 
treated, if pessible, worse than that. Some years ago a 
friend who knew I was, igterested in *astwonomy had 
another friend who had #ginted aepicture, and he wished 
me to look at it to see if the moon wag right. I wertt and 
saw the picture, arid, had to “say that the maon was 
wrong. It was perfectly clear that the pictgire was 
intended to represent the sun setting on the right, beyond 
the part of the landscape included ine the picture, so that 

fie moon’ rising on the lefty and shown in the picture, 
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must be full. My friend said to me he knew thts, 
and that as a matter of fact the artist had painted 
a full mgon to start with, but he had altered it bb- 
cause it “destroyed the balance of hiş picture.” That 
you see was where art came in. And then he added 
that the painter was not satisfied with the moon as it 
stood ! 
full moon destroyed the balance of®the picture, and that 
even a delicate crescent did not make things quite right, 
and I suggested that the effect of two or even three 
moons, of different sizes if needs be, showd be tried. 
The artist said that this was nonsense; I replied that 
I did not consider it greater nonsense than the moon as 
he had represented it, and so the matter gnded. 

Iam sure that the students of this College will know 
that such things as these are to be avoided, even if there 

“were defficulties caused by the non-existence of a book 
on astronomy. No artist need paint a moon in a picture 
if he be &o ignorant to paint it properly. * : 

Everything that you paint in a picture, which you paint 
because it reflects light, should be’painted its proper size 
in relation to the other objects. It seems, howevé, that 
the moment a body which reflects light does not happen 
to be on the surface of the earth, you ray, in art, make 
it as large as you please. I do not think that the moon’s 
distance from the earth gives us any right to treat it in 
this way. 

e . . 

An eminent American astronomer some years ago 
looked at the pictures in the New York galleries from 
this point of view. The moon subtends a certain angle. 
Everything else in a picture can be expressed in this 
way the moment you puta moon intoit. This astronomer 
took the trouble to g¢t out a statistical table of the heights 
of the different mountains and hills as drawn by American 
artists ix? pictures of places taken from other places (the 
distances being therefore known) with a moon thrown in. 
The maximum height was 105 miles, and the lowest 13! 

Next, permit me to say a few words on another point, 
in order to show that the student of art will delight more 
and mog in his work as he or she knows more and more of 
physical science. I now take refraction. You know that 
refraction can be divided into deviatior® aid dispersion. 
The pkenomena of deviation teach us that when a beam 
of light, whatever its colour, passes out of one medium 
jnto another its courseis changed. ®An experiment, which 
is easily performed and which is more a home experiment 
than a laboratory one, is to put a coin into a basin and 
look over tife edge in such a direction that the coin is 
just invisible: then fill it with water, the coin “appears. 
Another experiment is to insert a straight body, such as 
a pencil, into this bowl of water : t appears to he broken ; 
refraction, then, appears to make water shallowergthan it 
really is. If you look ag 10%, you will find that this 
deviation has been made to act the wrong way. 

It is rather a bad thing to attempt to paint a nymph 
partly in and partly out of clear wateg, because her body, 
if the picture be truly painted, would follow suit with the 
pencil. s 

Passing from deviation to dispersion we come to rain- 
bows. You have learned, and perhaps seen demonstrated 
by experiment, that we deal with a beam of white light 
coming frém the sun an@ refracted at the front stirface of 
arain-drop. It is next reflected and again refracted 
down to the eye, so that the*ey@ sees a bow, with All the 
spectrfim colours due to the dispersfon. If the light be 
strong enough, we get what is called a supplementary 
bow, and, in consequence of intern@ reflections, the two 
reds are brought togethes. 

The point is thgt in this dispersion, brought about by the 
rein-drops, the effect is produced in a plane passing 
through the sun, your eye, and thegain-drop; your efe 


I told my friend to say that ls regretted that the% 


befng in the centre,*so that if you.see a rainbow at all, >° 
you must have your back to the sun. eTheebgw fe always. 
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suit, Those are, of course, conclusions which a very re- 
‘stricted study of physical science will make perfectly 
‘clear: why you get the two reds together when two 
bows are visible ; why the blue is inside, and the red out- 
‘side the single bow, also follows from a demonstration 
which your teacher will give you, or which you can get 
@®om a book. Tae main point is that a rainbow is 
produced by a physicã cause ; so that, if you opce grasp 
the idea of the cause of a rainbow, its whole anatomy 
will remain for ever with you. ad 

It is quite #mpossible for you to see a rainbow in pro- 
spective, or projected on the eky as an ellipse. That will 
be quite clear, I think. Still, both these are recog- 
nized art-objegs. I am sorry to say that in this 
year’s Academy there is one case in which you will find 
that the fundamental condition of having your back to 
the sun has been neglected or forgotten by theeartist. 
In No. 395 a most exquisite stump of rainbow is seen, 
most beautifully painted, and you naturally tAink, of 
course, thag you have your back to the sun, but the artist 
has not been contented® with painting he rainbow, he 
has paifited cattle as well, and their shadows sweep across 
the picture. Another rainbow, 595, is excellently paintede 
The artist not only knows a great deal about rainbows, 
but wishes you to know that he knows, an umbrella being 
emphatically en évidence. 


(To be continued.) 





THE FARADAY CENTENARY. 


ON Wednesday, June 17, at the Royal Institution, 
Lord Rayleigh delivered a legture in connection 
with the hundredth anniversary of Faraday’s birth. The 
Prince of Wales presided. 

Lord Rayleigh said that the man whose name and 
work they were celebrating was identified in a re- 
markable degree with the history of that Ifistitution. 
If they could not take credit for his birth, in other 
respects they could hardly claim too much. uring 
a connection of efifty-four years, Faraday fotind there 
his opportunity, “and for a large part of the time ‘his 
home, The simple story of his life must be knéwn to 
most who heard him. . Fired. by contact with the genius 
of Davy, he volunteered his services in the laboratory ofe 
the Institution. Davy, struck with the enthusiasm of the 
youth, gave him the desired opportunity, and, as, had been 
said, secuged in Faraday not the least of his discoveries. 
The early promise was éndeed amply fulfilled, and for a 
long period of years by hjs discoveries in chemistry and 
electricity Faraday maintained the renown of the Royal 
enstitution and the honour of England in the.eye of the 
civilized world. He shouéd noe attempt in the time at 
his disposal to trace in any detail the steps of that wonder- 
ful career. The task had already been performed by able 
hands, In their own Proceedings they had a, vieid 
sRetch from the pen of one whose absence that day was 
a matter of lively regret. r. Tyndall was a personal 
friend, had seen Faraday at work, had enjoyed oppor- 
tunities of watching the action of his mind in face of a 
new idea.. All that he could aim at was to recalf ina 
fragmentary manner, sonfe of Fataday’s great achieve- 
ments, and if possible to estirpate the position they held 
in contemporary sciępce. è 
* Whether they had regard, to fundamental scientific 
import, or to practical results, the first place must un- 
edoubtedly be assignéd to the great discovery of the 
¿induction of electrical currents. $ He proposed first to 
show the experiment in something like it original form, 
ang then to pass on to some variations, with illustrations 
from the behaviour o#a model, whose paa proper- 
tiesewere analogous. He was afraid that these elemen- 

egary expérinwerfts w8uld tax the patience of many who 

Tord him, but it was one of the difficulties of hi 
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that Faraday’s discovdties were so“fundamental asto have 
becorge familiar to all serious students Of physics. 

The first experiment oes them to establish in ope 
.coil of copper wire an electric current by completing the 
communication with a suitable battery; tkat was called 
the primary circuit, and Raraday’s discbvery was this : 
That at the moment of the starting or stopping of the 
primary current, then, in a neighbouring cigcuit, in the 
ordinary sense of the words, completely detached, there 
was a tengency to inducwa curren®. He had said that those 
two circuits were perfectly distinct, and they were distinct 
in the sense that there was no conducting communication 
between them, but, of course, the importance of the 
experiment resid@i in this—that it proved that in some 
sewse the circuits were not distinct; that an electric 
current circulating in one does prodifte an effect in the 
other, which is propagated across a pérfectly blank space 
occupied by air, and which *might equally well have 
been occupied by vaeuum. It might appear that that 
was a very simple and easy experiment, and of course 
it was so in a modern laboratory, but it was otherwise 
aé the time when Faraday first made it. With all his 
skill, Faraday did not light upon truth without delay 
and difficulty. One of Faraday’s biographers thus 
wrote :—“ In December 1824, he had attempted®to obtain 
an electric current by means of a magnet, and on three 
occasions he had made elaborate and unsuccessful at- 
tempts to produce a current in one wire by means of a 
current in another wire, or by a magnet. He still per- 
severed, and on August 29, 1831—that is to say, nearly 
seven years after his first attempts—he obtained the 
first evidence that an electric current induced another in 
a different ciscuit. On September 23rd, he wWites to a 
friend, R. Phillips: I am busy just now agal with elec- 
tro-magnetism, and think I have got hold of a Sood thing, 
bug cannot say; it may be a weed instead of a fish that, 
after all my labour, I at Jast haul tp.” We now know that 
it was a very big fish indeed. Lord Rayleigh proceeded 
to say that he now proposed to illustrate the mechanics of 





e 

the“quéstion of the igduced current by, means of a model 
(see figure), the first idea of which was due to Maxwell. 
The one®actually employed was a combination known 
as Huygens’s gear, invented by him in cennection with the 
winding of clocks. “Iwo similar pulleys, A, B, turn upo 
a piece of round steel fixgd horizontally. Over the$e is 
bd ° 
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hung an endless ghord} and the to bights carry similar 
pepdant pulleys, cD, from which again hang whights, 
HF. The weight of the cord being negligible, the sys- 


6 
the repulsive action which occurred between the primary 
current circulating around a magnet and the current jn- 
duced i a single hoop of aluminium wire. Illustrating 


teh is devoid of potential energy ; that is, it will balance, | this by experiment, he showed that the repulsion was so 
strong as to throw the hoop up a considerable height. æ 


whatever mdf be the vertical distance between C and D. 
Since either pulley, a, B, may turn independently of the 
other, the system is capable of two independent motions. 
If A,B tum in the same direction and with the same 
velocity one of the pendant pylleys, C, D, rises, and the 
other fall If, on the®other ha@hd, the motio@s of A, B 
are equal and opposite, the axes of the pendant pulleys 
and the attached weights remain at rest. In thé@electri- 
cal analogue the rotatory velocity of A, corresponds to a 
current in a primary circuit, that of B'to a current ina 
secondary. If, pen allis at rest, the rotation of A® be 
suddenlyestarted, by force applied at the handle or other- 
wise, the“nertia ofthe masses E, F opposes their sudden 
movement, and the consefjuence is that the pulley B turns 
backwards, i. e. in the opposite d®ection to the rotation 
imposed upon A. This is the current induced ina second- 
ary circuit when an electromotive force begins to act in 
the primary. In like manner, if A, having been for some 
time in uniform movement, suddenly stops, B enters into 
motion in the direction of the former movement of A. 
This is the secondary current on the break of the current 
in the primary circuit. It might perhaps be supposed by 
some that the model was a kind of trick. Nothing could 
be further from the truth. The analogy of the two 
things was absolutely essential. So far was this the case 
that precisely the same argument and precisely the same 
mathematical equation’ proved that theenodel and the 
electric currents behaved in the way in which they had 
seen ther behave in the experiment. That might be con- 
sidered to be a considerable triumph of the modern dyna- 


mical method of including under the same head pheno- | 


mena the details of which might be so different as in ¢his 
case. Ifthey had a current which alternately stopped 
and started, and so on, for any length of time, they, as it 
were, produced in a permanent manner some of the 
phenomena of electrical induction. The particular ap- 


paratus by which he proposed to illustrate those effects of 


the alternating current was devige@ by a skilful American 
electrician, Prof. Elihu Thomson, and ge had ng doubt it 
would be new to many. The alwernating current was led 
into the electro-magnet by a suitable lead; if another 
electric circuit, to be called the secondary circuit, was 
held in the neighbourhood of the frst, currents would be 
induced and might be made manifest by suitable means. 
Such a setondary circuit he held in his hand, and it was 
connected with a small electric glow lamp. If a current 
of sufficient inteifsity were induced in that secondary 
circuit it would pass through the lamp, whichgvould be 
rendered incandescent. [Illustrating.] It was perfectly 
clear there was no “conjuring there; the incandescent 
lamp brightened® up. One of the first questions which 
presented itself was, what would be the effect of putting 
somethirfy between? Experimenting with a glass plate, 
he showed there was no effect, but when they t@ied a 
copper plate the lamp went completely out, showing that 


the copper plate wasean absolute screen to the effect, | 


Whatever it might be. Experiments of that kind, of course 


in a‘much less developgd and striking form, were made } 


by Faraday himeelf, and must be reckoned amongst some 
of his greatest discoveries. 2 

Before going furth@, he might remark on what strong 
evidence tħey got in that way of the fagt that the propa- 
gation of the electric energy which, having “ts source in 
the dynamo downstairs, eventualfy illuminated that little 
lamp, was not merely along thg wires, hut was capable of 
bridging over and passing across a space free*from all 
conducting material, and which might be air,®glass, or, 
equally well, vacuym. Another kindred effect of a striking 
ature, devised by Prof. Klihu THontson, consisted in 
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Those effects were commonly described as dependen 
! upon the mutual induction betyeén two distinct cir- 
| cuits, one being that primarily excited by a battery or 

other source of electricity, while the other occurred in a 
; detached circuit. Many surprising effects, however, de- 
ı pended on the reactions which took plack at different 
| parts of the same circuit. One of these he illustrated by 

the decomposition of waterainder the influence of a single 
, Daniell cell with the aid of self-inductione 
| About the time that the experiments of which he had 
i been speaking were made, Faraday evidently felt un- 
 easin&s as to the soundness of the views about electricity 
held byhis contemporaries, and to shme extent shared by 
himself, and he made elaborate experiments to remove all 
doubt from his mind. He re-prqed the complete identity 
of the electricityeof lightning and of the electricity of the 
voltaic cell, He was evidently in terror of being misled 
‘by wordsewhich might convey a meaning beyond that 
which facts justified. Much use was made of the term 

“poles” of the galvanic battery. Faraday was afraid of 








j the meaning which might be attached to the word 


!é pole,” and he introduced a word since generally sub- 
stituted, “electrode,” which meant nothing more than 
the way or path by which the electricity was led in. 

: “Electric fluid” wasa term which Faraday considered 

| dangerous, as meaning more than they really knew about 

j the nature of electricity, and as was remarked by Max- 
well, Faraday succeeded in Banishing the term “electric 
fluid” fo the region of newspaper paragraphs. 

Diamagnetism was a subject upon which Faraday 
worked, but it would take him too long to go into that 
subject, though he must say a word or two. Faraday 
found that whereas a ball of iron or nickel or cobalt, 
when placed near a magnet or combination of magnets, 
would e attracted to the place where the magnetic force 
was the gfeatest, the contrary occurred df far the iron was 
substituted a corresponding mass of bismuth or of many 
other °substances. The experiments in diamagnetism 
were of a microscopic character,gbut he would like to 

eillustrate one position of Faraday’s, developed years after- 
wards by Sir Wm. Thomson, and demonstrated by him 
in many bgautiful experiments, only one of which he now 
proposed to bring before them. Supposing they had two 
magnetic poles, a north pole ard a south pole, with an 
iton ball between them, free tæmove along a horizontal 
line perpendicular to that joining the poles, then, 
according to the rule he had stated, the ifon ball, 
would seek an intermediat@ position, the place at 
which the magnetic force was the greatest. Conse- 
quently, if the iron ball be given such a position, 
they yould find it tended with comsiderable force toa 

' central position of equilibriym ; but if, instead of usifg 

opposite poles, they used, e.g., two north poles, they 

would find that the iron ball did not tend to the central 
positjon, because that was not the position in which the 
| magnetig force was the, greatest. At that position there 








neutralized the action of the other. The greategt force 
would be a little way out, and tha according to Fara- 


day’s observations, systematized and expressed in the* 


form of mathematical law by Siz Wm. Thomson, was 
where the ball would go. 
ment.] , 

The next dis@overy of Faraday to which he proposed 
to call attention was one of immense significance from a 
scientific point of yiew, the conseqdtiences of which were 
not even yet fully understood or developed. Hg refesred 


was no magnetic force, for the one pole completely ° 


to the magnetization of a ray of ligh® or whet Was calledys 


l ; 


[This wa! illustrated by experi-* e 
e e 
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in more usual parlance the rotation of the plane of polari- | 


zation under the action of magnetic force. 
hopeless to attempt to explain all-the preliminagies of the 
experiment to these who had not given some attention 
to those subjects before, and he could only attempt it in 

eneral terms. It would be known to most of them that the 
vibrations which Yogstituted light were executed in a 
direction perpendicular to that of the ray offlight. By 
experiment he showed that the polaxization which was 
suitable to pass the first obstacle was not suitable to pass 
the second,*but if by means of any mechanism they 
were able, after the light had passed the first obstacle, to 
turn round the vibration, they would then give it an 
opportunity o$ passing the second obstacle. That was 
what was involved in Faraday’s discovery. [Experiment.] 
As he had said, the full significance of the experiment, 
was not yet realized. A large step towards realféing it, 
however, was gontafned in the observation of Sig William 
Thomson, that the rotation of the plane of polarization 
proved that something gn the nature of rotation must be 
goinggon within the medium whenesubjected to the 
magnetizing force, but the precise nature of the rotation 
was a matter for further speculation, and penhaps might 
not be known fos some time to come. 

When first considering what to bring before them he 
thought, perhaps, he might include some of Faraday’s 
acoustical experiments, which were of great interess, 
though they did not attract so much attention-as his 
fundamental electrical discoveries. He would only allude ! 
to one point which, as far as he knew, had never been | 
noticed, but which Faraday recorded in his acoustical 
papers. “If during a strong steady wind, a smooth flat | 
sandy shore, with enough® water or it, either from the i 
receding tide or from the shingle above, to gover it | 
thoroughly, but not to form waves, be observed in a place 
where the wind is not broken by pits or stones, stationary 
undulations will be seen over the whole of the wet surface. 
. ... These are not waves of the ordinary kifd, they are 
(and this is the remarkable point) accurately parallel to 
the course of the wind.” When he first read_th&t state- 
ment, manyeyegrs ago, he was a little dofbtful as to 
whether to accept the apparent meaning of Faraday’s 
words. He knew of no suggestion of an explanation of 
the possibility of wgves of that kind being generated 
under the action of the wind, and it was, therefore, with 
some curiosity that two or three years ago, at a French 
watering-place, he went out at low tide, on a guitable day 
when there was a good breeze blowing, to see if he could 
observe anything of the waves described by Faraday. 
For some time he failedgabsolutely to observe the pheno- 
menon, bat after a while he was perfectly well able to 
recognize it. He mentioned that as an example of Fara- 
day’s extraordinary powefs of Sbservation, and even now 
he doubted whether anybody but himself and Faraday 
had ever seen that phenomenon. 

Many matters o® minor theoretic interest wer dealt 
With by Faraday, and repyjnted by him in his collected 
works. He was reminded of one the other day by a 
lamentable accident which occurred owing to the break- 
ing of a paraffin lamp. Faraday called attention o the 
fact, though he did not suppose he was the first {p notice it, 
that, by a preliminary preparation of the lungs by a number 
of degp inspirations and expjrations, it was possible so to 
aérate the blood aseto allow of holding the breath for a 
much longer period than without such a preparation 
would be possible. e remembered some years ago try- 
ing the experiment, and running up from the drawing- 
room to the nursery of a larg® house witheut drawing 
any breath. That was obviously of g®eat practical im- 
pertance, as Faraday pointed out, in the case of dangér 
from suffocation by ire, and he thought that possibly the 


-aacidentgto which he alluded might have been spared had 


the knofle@eé of the fact to which Faraday drew atten- | 
tion been more generally diffused. 3 
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Theequestion had Sten been discussed as to what would 
een the effect upon Faraday’s career of discoyery 
had he been subjected irf early life to mathematical trajn- 
ing. The first thing thaf occurred to him about that, 
after reading Faraday’s works, was that 8ne would not 
wish him to be anything digerent from what he was. If the 
question must be discussed,.he supposed they would have 
to admit that he would have been saved much wasted 
labour, and would have heen better eu rapport with his 
scientifi@contemporari& if he hati had elemenjary mathe- 
matical instruction. But mathematical training and 
mathematical capacity were two different things, and it 
did not at all follow that Faraday had not a mathematical 
mind. Indeed, Some of the highest authorities (and there 
c@uld be no higher authority on the subject than Maxwell) 
had held that his mind was essentially mathematical 
in its qualities, although they must admit it was not de- 
veloped in a mathematica) diréction. With these words 
of Maxwell he woutd conclude: “The way in which 
Faraday made use of his idea of lines of force in co- 
ordinating the phenomena of electric induction shows 
Kim to have been a mathematician of high order, and one 
from whom the mathematicians of the future may derive 


valuable and fertile methods.” Š 





THE ROYAL NAVAL EXHIBITION. 


HE Naval Exhibition, now being held at Chelsea, is 
distinctly a popular show, The management—re- 
cognizing that the first duty of an Exhibition is not to 
show a pecunėary deficit—has Wisely decided to follow 
the lead given by Sir Philip Cunliffe Owen, and has 
devoted theechief of its energies to fireworks; waxworks, 
peep-shows, pictures, shooting-galleries, *mimic sham 
fights, and musical entertainments of a Kind known 
te sailors as “ sing-songs.” The end justifies the means. 
“Not only does the Committee of distinguished Admirals 
labour to supply Londoners with a cheap and innocent 
means of enjoyment, but the final result will be the 
establishment of a substantial fund to endow a most 
deserving charity. Fortuitously there are features which 
possess a more serigug interest; and though there may 
be nothjng espegially new in the Exhibition, the man of 
science who has not been brought much in contact with 
naval matters may find there a good deal that is worth 
consideration. 

The Exhibition appears to be divided into about half-a- 
dozen sections, each under the direction of a committee. 
Of these the “Entertainments” and ‘“ Refteshments” 
Committees are of course theechief; but the Models Com- 
mittee appears to be thg one which? has made the most 
seriouseeffort to present a distinctly naval subject in 
logical sequence. In the Seppings Gallery there is a 
collection of models of warships flustrating the progress 
of naval architecture, from the Greaf Harry down to 
the very latest design of armour-clad battleship. The 
model of the Great Harry is of very doubtffl authenti- 
city,¢and is of modern construction, having bten made by 
the aid of such pictures of the great sixteenth-century 
ship as exist. No historical cellection of British war- 
ships would, however, be even approximately compfete 
without a representation of this vessel, Charnock, our 
great authority on the subject, hasestyled her “the 
parent of the British Navy” ; andif it be true, as supposed, 
that she was the first warship to sail on a wind, the claim 
is most amply justified In fact, naval arclfitecture as a 
science wa not founded until igwas discovered that ships 
could be, otherwise tĦan by thë aid of oars, taken to the 
quarter from which the wind was blowing, It must have 
seemedea great feat in those dayse- little less than necro- 
mancy.® Fortunately for the timid intellects of our 
ancestors, the fevelation broke upon them gently, for the 
rounded hulls, ltigit topsides, and curiously rigged craft 


oe not have satled yiorg thane point or two té wind- 
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ward. Still, itewgs the Great Hary, or one of fey con- 
temporaries, by meafis of which this new feature in sebuah 
ship was inaugurated ; a featuye by which the great middle 
peMod in the world’s history of naval warfare was created,e 
and which erfabled the sailors of those times to make a 
distinct advance upon the lessens taught them by their in- 
structors in the art of shipcraft, the Phoenicians, Romans, 
and Scandimavians. It would have been well if we had 
improved on our predecessors imother nautical matters as 
well; andgwe then should not have fad, evéh in the 
present century, our shipwrights attaching lead sheathing 
to ships’ bottoms with iron nails. The Romas used 
copper fastenings when they lead-covereg the under-water 
part of their vessels. 

There are but ¿bree models of seventeenth-centfry 
ships in the Exhibigion, but onesof these is a vessel that 
forcibly idustrates, by contrast, the mutability of the 
present age. The Royal? William was designed by the 
first great naval architect, Phine&€s Pett—whose name 
might almost more appropriately have been given to the 
Models Gallery than that of Seppings—and was built at 
Chatham in 1670. She was originally a three-deckef, 
carrying one hundred guns, but in 1757 she was cut 
down to a ship of 84 guns, and was finally broken up in 
1813—a fact duly recorded by the present Director of 
Naval Construction, Mr. W. H. White, in his delightful 
lecture on “ Modern War Ships,” delivered a few years 
ago at the Mansion House. The Royal William must 
not, however, be taken as an example of the endurance 
of ancient materials so much as of the slow changes in 
design which characterized the proceedimys of our an- 
cestors. The original material part of the Royal William 
only laste? Qrventy-two years, for she was rebuilt, we are 
told, in 1692,and again in 1719; so that in this respect 
she compafs unfavourably with so modern a vessel as 
our first ironclad, the Warrior, which has only recenfly 
been taken out of the Navy after a service career of not 
far from 30 years, Even now the Warrior has not been 
removed from the Navy list because she has become 
worn out, but simply because she has become obsolete. If 
we could reach finality in design—if the inventive brain 
would stagnate—there is no reason why the modern 
iron-built warship should not outlast iss woodgn prede- 
cessor by almost as great an extent as it exceeds it in 
power of destruction, It is true the natural life of the old 
ships was a long one. The Victory was forty years old 
when she was engaged in the batfle of Trafalgar, and 
had seen much active service, having been launched at 
Chatham iff 1765; but then she had been laid by as worn 
out in 1801, and it was onby after extensive repairs that 
she was made fit fot sea, A ygar or two ago, it will be 
remembered, she was found to be so rotten #hat she 
would have sunk at her moorings had she not been taken 
into dock and in part rebuilt. On the other hand, there 
is no reason why àn iron ship should not last, provided 
she were properly painted and kept up, perhaps until the 
era when Warships will have become relics of a barbarous 
past. The expression “properly painted” mug be 
here taken in its literal sense ; and with regard to steel 
ships due steps must be followed to remove mill-scale, a 
précaaition which has not always been taken of late,.as 
quite recent mishaps haye testified.’ 

Passing from lulls to motive power, we find the same 
governing principles as to durability of matey®al and im- 
permanence of design®more strongly emphasized in*the 
practice of to-day compared with that of the naval era 
which closed with the igtroduction of steafn and iron 
hulls. With comparativély small variations in detqil the 
rig of war ships has remained ugchangedefrom the days of 
Pett down to those within the memory of men stifl living. 
The Henri Grace d Dieu shows a distinctly medteval rig 
~-although her fighting-tops are ridiculou8ly like those of 
gut very latest armour-clads—sbut it woufd take almost a 
Sailor’ eye to point outéhe differagices in sail play betwee 
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Vandevelde’s beautiful painting of the Sovereign of the 
Seas, “built in 1637,” and the ships which appear on the 
canvases*of Stanfield, Turner, and Cooke. So much for 
permanence of design with masts amt sails; with the 


succeeding mode of propulsion, engines and boilers, we -æ 


find as striking # result in the opposite direction. Steam 
machinery was first introduced inso the Royal Navy in 
small guf-boats, and later in the paddle-wheel frigates, 
but it was not wntil the screw was proved to be the 
more effective instrument that even the mpst sanguine 
engineers could hope that, engines and boilers would 
successfully rival masts and sails as a means of propul- 
sion. We pass over, therefore, the unimportant era of 
paddle-wheels, but even taking screw enffines alone we 
find that during the last forty years far greater changes 
have tgken place in the design of steam machinery than 
characterized the arrangement of masts and sails during the 
two hungred years elapsing between the tinte the Sovereign 


of the Seas was built and the practical introduction of , 


steam into the Navy ; indeed weenight, withou®any great 
fear of contradictton, go further and say that to the eye of 
the engineer there is no greater affinity between the screw 
engines of Sorty years ago and those of the present day, 
than existed between the rigging of the Ships of the Norse 
sea-kings and those of almost our own day, putting on 
one side only the element of size. The collection of 
engine models in the Exhibition is far from complete, and 
is not to be compared with that of ship models. There 
is a good reason for this, as engineers work to draw- 
ings, and models are seldom made excepting as records ; 
whilst their cost is so great as to render them available 
only for very rich firms. The collection of models shown 
by Messrs. Maudsl&y, Sons, and Field constitute the 
greater part of the historical collection in the Exhibition. 
Here may be seen representations of the first types of 
steam-engine introduced into the Navy ; and we think a 
comparisog of the early engines in this collection with, say, 
the magnificent model of the Sardegma’s engines, shown 
by Messrs. Hawthorn, Leslie, and Co., will bear out the 
remark? we have made. What path the progress of 
mayne engineering will follow in futureeit ¢s difficult to 
forecast. The inventions of to-day always seem to have 
reached finality, but it is difficult to imagine that any 
fundamental change can be effectes so long as we retain 
the use of steam as a vehicle for the conversion of heat 
into work. It may be that a little engine shown in the 
Exhibitions- Priestman’s oil engine—may contain the germ 
of a principle upon which marine engines may be de- 
signed in future, and that before ®e have got far into the 
twentieth century the marine boer, with all its costliness 
and complication, may have become as much? a relic of 
the past as the pole masts and uncouth sails of the Grease 
Harry. Before that time Arrives, however, the four-stroke 
cycle will have to be superseded. 

It is, however, the steam boiler, rather than the engine, 
whieh has governed the design of shib machinery. Forty, 
to forty-five years ago, steam gressures wereàhot generally 
higher than 5 to 8 pounds per square inch. With 
the introduction of tubes in place of flues, which took 
place between 1840 and 1850, the forking pressure rose 
to 15 pougds per squarg inch., The square bex boiler 
was in use, and with that type the working pressure was 
limited to about 30 pounds ergsquare inch, or notemuch 


beyond, unless the staying of the flateurfaces was carried , 


to an undesirable extent. With such a limit of pressure, 


the simple expansion engine was, preperly, the usual type, | 


but when the cylindrical marine boiler was introduced, 


the averag@ steam pressure quickly rose to 60 pounds to ° 


the square inch, fnd the compound engine naturally fol- 
I8wed. The surface condenser formed a necessary part 
of this step in advance, for, with the*higher temperature 
due to the increased steam pressure, i, was ,impagsible*to*, 


pass large quantities of salt water through®the boilers ‘se 


withog rapidly scaling them up. For somè time the 
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difficulty in generating higher pressure steam caused 
stagnation in marine engineering practice; until the sub- 
stitution of steel for iron in boiler making, the advent 
of new types of furnaces, and improvements in the 
machinery used in boiler construction have enabled 
® pressures as high gs from 150 pounds tô even 200 pounds 
to the square inch ®© be carried, The result has been 
that, for the two-cylinder compound engine, there have 
been substituted two types of engine, known respectively 
as the triplaexpansion engine and the quadruple expan- 
sion engine. The names are misleading, as even the 
ordinary compound engine expands its steam more than 
three or four jones * 
The growth of the science of marine engine design, 
which we have so briefly sketched out, may appear, to 
those who are not engineers, but little more thang recor@ 
of increasing steam pressures. Undoubtedly a higher 
steam pressure has been the fundamental reasow for these 
advances, but the carrying out of these successive changes 
in pressure has neces$itated an entire reconstruction of 
mariffe engine practice ; so that an engine working at 15 
pounds pressure can hardly be said to belong to the same 
category as one working at 150 to 200 pourtds pressure. 
Tooth-wheel géaring, which was first used with screw 
propellers, has long ago disappeared, side levers and 
trunks are no longer introduced, and the surface conden- 
ser has become a necessity. Inthe old days, with jet cch- 
densers, the boilers were fed entirely with salt water, now 
in the best marine practice the condensed steam is all 
returned to the boiler, excepting that which is unavoidably 
lost, and this quantity is made up by special distillers and 
condensers, the manufactyre of which has introduced a 
new branch of marine engineering,*as may be judged by 
several exhibits by different firms in the Exhibtion. The 
practice of circulation of refrigerating water through the 
surface condenser by means of separate centrifugal pump- 
ing engines has also introduced a distinctive type of 
auxiliary marine engine, upon which several important 
firms have been chiefly employed. Indeed, the, increase 
in auxiliary machinery has been as marked feature in 
the recent progress of marine engineering as haveebeen 
the changes in the main engines themselves. A battle- 
ship of the first class will carry between seventy and eighty 
separate engines, in@ddition to those used for driving the 
propellers. These include electric light engines, hydrat- 
lic machinery in connection with the working of heavy 
guns, steering engines, &c. As an instance of what is 
gained®by the use of, auxiliary machinery, an instance 
given by Mr. White may be quoted. On one occasion it 
took 78 men 14 minut@s to put the helm of the Minotaur 
hard pver. Steam gear was subsequently fitted, by the 
aid of which two men gvere able to do the same thing in 
16 seconds. 
We do not propose to give a list of the various objects 
exhibited, to whigh we have referred in penning these 
«remarks, The official catalogue performs thatefufiction 
far more completely tham we could hope to do. The 
collection at Chelsea is well selected and fairly complete, 
and there will be found there material for object-lessons 
in all we have advariced in this brief sketch. We may, 
howevér, with advantage, addea few figures #s to money 
cost, which cannot fail to be of interest, and for which 
we @re indebted to thes Dector of Naval Construction. 
The cost of a 1@0-zun line-of-battle ship at tht begin- 
ning of the century was about £65,000 to £70,000, arma- 
ment and stores being excluded. The corresponding 
outlay on the 110-gun sailing fhree-deckers of 1840 was 
about {110,0co; and that of the 12j-gun®screw three- 
deckers of 1859 about £230,000, machinery included. 
‘The Warrior, completed in 1861, cost over £375,000 ; 
and the Minotaur class about £480,000. With the in- 


. treasafin ize ofethe Dreadnought, and the introduction 
u 


of hydraulic mechanism, came an increase of cost to 
£620,000; while the Zz/flexible cost no less than £$:19,000.7 
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ThegM7/e and T3 ee complete yith armament, would 
reprisent little less than a million sterling each. -The 
cost of the armour-platiag, propelling machinery, and 
hydraulic gun mountings alone, would haye paid fof five 
first-rates of Nelson’s time. The sym paid for the 
armourealone on*one of®our latest battleships, such as 
the Koyal Sovereign, would pay for the Natural History 
Museum at South Kensington; whilst evef a first-class. 
torpedo-boat costs as płuch to gbuild and equip as a 40- 
gun frigate of Nelson’s time. ° 


ae 
A GEOLOGICAL EXCURSION IN AMERICA. 


} BEG to call to your attention the following short 
account of a geological excursign planned for, the 
benefit of foreign geologists who may attend fhe coming 
meeting of the International Geological Congress in this 
city in August next, It will afford an exceptionally 
favourable opportunity for European geologists to become 
personally familiar with the most important geological 
phenomena of the United States. 

I venture, therefore, in their interest, to request that 
you publish some notice of it in your widely circulated 
periodical, with a request that those who deqjre to take 
part in it will kindly advise me as early as possible, in 
order that arrangements may be thoroughly perfected 
beforehand. A single train will carry 75 to 100 persons 
comfortably. If more join, the party will be arranged in 
two trains. Arrangements will have to be made before- 
hand at the various stopping places along the road for 
the reception*of the party, and you can therefore readily 
understand the importance of knowing as ggrly as pos- 
sible how many are to be accommodated. œ 

S. F. Emmons, Secretary. 
e Washington, D.C., May 30. 





e 

For the close of the fifth session of the International 
Congress of Geologists, which is to be held at Washing- 
ton, D.C., from August 26 to September 2, a grand geo- 
logical excursion has been organized, which presents 
unusual attractions and facilities for the European geo- 
logists who attend he Congress, and who wish to see 
some ef the geclogical wonders which have become 
familiar to them thréugh the memoirs of American 
geologists. The excursionists will start from Washing- 
ton, on September 3, on a special train of Pullman ves- 
tibuled cars, which” will constitute a moving hotel, being 
provided with sleeping and toilet accommodations for 
both ladies and gentlemen, restaurant cas, smoking, 
reading, and bath rooms,*and bagber’s shop, and so 
arranged that travellers gan pass freely at all times from 
car totar through covered passages. It will accompany 
the party wherever the rails aye laid in the regions 
visited, the hours being arranged so, that all the most 
interesting portions of the route will be passed over in 
the daytime, and stops may be made wherever any object 
of special interest to the travellers presents ifself. Ame- 
ricn geologists who have’ made special studies of the 
different regions visited will accompany the train, and 
explain their geological structur@é upon the ground. The 
main route laid out is over 6000 miles (nearly*10,cco 
kilometres) in length, and extends over 38° of longitude 
and 12° of latitude. It is planned % occupy 25 days, 
and the c&st per person will be 265 dollars (1325 francs), 
which will cover all necessary exffenses, of whatever kind, 
during the, tripe í © NEN 

The following are the pfingipal objects of geological 
interest which will be see?’ by those who make the 
excursion :— ® * . . , 

Goihg westward, the Appalachian Mountains are first 
crossed, and an opportunity will be had to see the closely 
appressed Pafeozgic rocks which cqfstitute their typical 


structure. The prairie region of Indiana and Illinois,at 

the souhern end? of hake Michigan, its anciet outlet 
® b ° 
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into the Mississinpi River, will bd seen on the Second 
day, and the Kettle moraines, of the ancient facial 
sheet will be visited under the guidance of Prof. Cham- 
berin. On the third day thé twin cities of Minneapolis 
and St. Paul,tentres of the great wheat-growing region 


an opportunity to see one of the time gauges of the 
Glacial perigd, at the Falls of*St, Anthony, on the Mis- 
sissippi River. 

During the fourth day the Gre® Plaigs of D&kota will 
be crossed, and toward its close the characteristic Bad- 
land topography,of the Upper Missouri region Will be i 
seen. On the morning of the fifth day the travellers will | 
leave the train at the entrance to the Yellowstone Park, 
and during the following week will be transported By , 
stages threugh the*Park region, stopping at rustic hotels 
established near points of special interest. The various ' 
geyser basins, the hot lales and mud volcanoes, the . 
obsidian cliffs, the falls and caño? of the Yellowstone ! 
River, the Yellowstone Lake, and other objects of interest, ! 
will be successively visited under the guidance of Messrs. 
Arnold Hague and Jos, P. Iddings. i“ 

On the twelfth day the railroad journey will be re- ; 
sumed, and, aften crossing the crest of the Rocky Moun- ' 
tains in M@®ntana, a stop of several hours will be made ; 
at the famous mining town of Butte, whose mines pro- , 
duced, during 1890, over 26 million dollars worth of 
copper, silver, and gold. i 

The morning of the thirteenth day will find the tra- | 
vellers on the edge of the great lava plains of the Snake i 
River. Those especially’ interested in volcanic pheno- 
mena will have an opportunity here of making a side trip 
across thes® giains to Shoshone Falls, where the Snake | 
river makes `æ single leap of over 200 feet, and cuts a 
narrow gorg® 600 feet deep in the andesitic and basaltic 
lavas. The mair party, meanwhile will proceed soute 
ward into Utah, viewing the desert mountain ranges, the 
shore-lines of ancient Lake Bonneville, and skirting the : 
shores of its present relic, the Great Salt Lake, will reach ! 
Salt Lake City, the Mormon capital, in the afternoon. A 
halt of three days will be made in Salt Lake City, which 
will givé the travellers an oppogtynity of seeing the 
Mormons, the desert scenery around §alt Lakg (yith 
bath in the lake), and the magnifieent Wahsatch Moun- ` 
tains. The Pleistocene phenomena will be explained by ' 
Mr. G. K. Gilbert, and the mountain structure and 1 
mining geology by Mr. S. F. Emmoné. 

On the sixteenth day the railroad journey will be con- 
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having a view of the whole eastern front of the Rocky 
Mountains. For those who desire it, a further excursion 
of ten day$ or more will be organized under the guidance 
of J. W. Powell and C. E. Dutton, to thé Great Cafions of 


-- — - 


mining districts of Colorado will Be directed by S. F. 
Emmons for those who wish to remain over for that 
purpose. Those aho remain over will receive tickets 
securing them passage to New York by rggular trains 
when they are ready to start., 

The special train will leave Denver on the evening of 
September 21, crossing the Great Plains of Kansas and 
Nebraska and the Mississippi Valley, and reaching 
Chicago on the evening of the 23rd. A day will be 


. given to Chicago, and thence the train will skirt the Great 


Lakes, Michigan, Huron, and Erie, crossing a portion of 
Canada, nd reaching Niagara Falls on tle morning of 
September 25. Leaving there in the evening, the tra- 
vellers will descend the beautifu® valley of the” Hudson 
River early the foltowing morning, and reach New®York 


before noon of September 26. 
e 


= — 6 a4 

NOTES. 
THE Delegates of the University Press have informed Prof. 
Sylvester that they will be prepared to bear the expense of pab- 
lishing in quarto a complete edition of his mathematical works. 





! We understand that a memorial recommending this course was 
: addressed to the Delegates of the Press, numerously signed by 


leading mathematicians of the two,English Universities, and by 
eminent members of the*French Academy of Sciences. 


GEoLocisTs on this side of the Atlantic will learn with deep 
regret that Captain Dutton, whose admirable memoirs in the 
Reports and Monographs of the U.S. Geological Survey are so 
widely known and valued, has been ordered to take up military 
duty in Texas—a wide pastoral region where his genius a3 a 
geological expjorer will find no scope for exercise. Asa member 
of thesCorps of Engineers, he has of course always Been liable to 
be taken gway to mere routine service of this kind, for which any 
ordinary officer of his grade would be sufficient, But the authori- 
tigs have hitherto appreciated his remark&ble powers, and have 
allowed them free exercise, much to their own credit and greatly 
for the benefit of science. Whether a new martinet has resolved 
to apply the rigid rules of the service we do not know. Byt 


tinued acros¢ the Wahsatch Mountains into the plateau | surely there ought to be public spirit enBugh in the United States 
region of the Colorado Rivers crossing that stream in the į to put such pressure on the Engineer Department as will make 
afternoon, and obfiining views of great monoclinal | it reconsider its arrangements. It has onlyone Captain Qutton, 
2 § views great 1 rat | & y P 
scarps, and groups of laccolitic mountains in the dis- and should be proud of him ang male the most of him. 
On the seventeenth diy the Rocky Mountain region of | THE Council of the Royal Meteorological Society has decided 
Colorado wil! be entered; through its finest cañon gorges, | to arrange for a general dinner, open to all Fellows and their 
affording wonderful geological sections. Halts of a few ! friend tg be held in commemoration ofthe entrance of the 
hours each Will be made at Glenwood Springs and at the | Society on its new premises. Theglinner will tak@place at the 
famous’ miniag town of Leadville, which has produted | Holborn Restaurant on Tuesday, July 7, at 6.30 p.m. 
over 150 million dollars worth of silver and lead. : 3 ; 
On the eighteenth daysthe train will descend the great | Tar TREA appointed bythe Slebdomadal Sean 
movftain valley of the Arkansas River, between mountain | Oxford, to consider in what way the University could assist 
peaks over 14,009 feet high, and thtough cañon gorges | in the estabffshment of agricultural @ducation, with a special 
3090 feet deep, delpuching upon the plains through the ' view to the needs of the CountyCoypcils, have now submgtted 
Royal Gorge at Cañon City, where a remarjeable geo- j their repert. By agricultural education the Committee under- 
logical section in the “ Slogback” ridges will be visited. | stand instruction in the sciences, or the branches of science, 
A short stop will be made at Pueblo, a great centre of | specially applicable to agriculture, employing the latter term 
smelting works; and Magiteu Springs, in & sheltered : with the larger meaning whigh must have been present to the 
nook under Pike's Peak, wd be reathed in the eveniyg. e mind of Dr. Sibthogp when he designated the professorship 
The nineteenth day will be spept at Manitou Springs, fougded by him the professorship of ‘* Rural Economy.” Used, 


the vicinit whi jects o i SEAT a ; . 
and peas Ba r ne ath Bee n geo gical in this sense agriculture becomes not merel the science of the 
3 


make the ascent of Rike’s Peak (14,200 feet§ by rail. Be: É ; e ` e 

The twentieth day Will be sp@git at Dénver, the capital | stitution and properties, of its vegetable products, @nd of the 

of Colovadé. a beautify city ofe 130000 inhabitants, serpent habits, and uses of the domestic animal§ that are 
k . . 
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: cultivation of the soil, but includes the knowledge of its cone + 
e 


| the Colorado River in Arizona, which they have so fully ~ 
of the north-west, will be visited, and glacialists yill have ` described in theif writings. More defiled visits to the @ 
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reared upon it ; so that the student has evidently much to gain 


by È knowledge of such subjects as botany, chemistry, animal | 


physiology, and geology. Taking into account the requirements 


wm, the County Councils, the Committee think that the efforts of 


he University should in the first place be directed to the pro- 
vision of an adequate s&pply of persons qualified to be lecturers or 
teachers; and those members who are most familias with the 
wants of the counties lay stress upon the impoxtance of University 
teachers, possesgjng credentials of practical acquaintance with the 
details of farming and farm-life, which has hitherto been only 
accidentally—if at all—acquired by such teachers. Other classes 
of persons whose gircumstances the Committee think deserving 


. of consideration are yOung men who go to Oxford intending to 


take an ordinary degree, and then, either as landowners or the 
agents of landowners, to devote themselves to the pursgit and 
improvement of agricul@ure ; and youhg men who might go to 
Oxford with a view to attending such courses of instraction as 
would be u@eful to them inegriculture, but without the intention 
of takimy a degree. Dealing with the means already at the 
command of the University for providing agricultural educa- 
tion, the Committee point out that the professors to whose ser? 
vices resort would most naturally be had are the following : the 
Sibthorpian Professor of Rural Economy, the Sherardian Pro- 
fessor of Botany, the Waynflete Professor of Chemistry, the 
Waynflete Professor of Physiology, and the Professor of Ex 
perimental Philosophy (Physics). In addition to these Univer- 
sity Professors, there are the Lees Readers in Chemistry and 
Physics at Christ Church, and the Millard Lecturer in Physics 
at Trinity College, whose courses would probably be open to 
agricultural students. The Committee sRetch the proper course 
of study for each class of students, and express the opipion that 
for the organization and supervision of the studies pertaining to 
agricultural education some further provision is needed than at 
present exists. In the Sibthorpian Professorship ofeRural Eco- 
nomy, which is now vacant, they recognize a foundation capable 
of being rendered the centre of agricultural education within the 
University ; ansl they strongly recommend that the duties and 
emoluments of the chair should be revised. ° 


e 
THE annual dinner of the Royal Horticultural Society was 


held on Tuesday evening at the Hôtel Métropole. The chair 
was taken by Sir Trevor Lawrence, the President. The toast 
of the evening, ‘The Royal Horticultural Society,” was pro- 


posed by @ir James Paget, who spoke of the work in which the 
Society was engaged as dhe that ministered to the happiness 
and welfare of the whole®ation. The President. responded. 
The Sogjety is now in a most prosperous condition, and is to be 


* congratulated on the progr¢ss it ons made under Sir Trevor 


Lawrence’s leadership. 


WE print elsewhere a report of the lecture delivered by Lord 
Rayleigh at the Roya# Institution last week in connectjonewith 
the Faraday Centenary. In cgmmemoration of this anniversary 
the Royal Institution elected as honorary members a number of 
foreign men of science, several of whom came to London to be 
presented, with the diploma of membership by the Paince of 
Wales. As the distinction ebetweef the Royal Institution and 
the Royal Society is not always so well understood in foreign 
countries as it is in Epglan®, tle Royal Institution can hardly, 
perhaps, be congratulated on this ‘‘ new departure.” T he follow- 
ing is the list of ee whom the honour was conferred :— 
Edmond Becquerel, Marcellin Berthelot, Alfred Cornu, E. 
Mascart, Louis Pasteur, Paris; R? W. Bunsen,e Heidelberg ; 
H. L. F. von Helmholtz, A. W. von ffofmann, Rudolph 
Virchow, Berlin ; J. È- Cooke, Cambridge, U.S. ; J. Dwight 
Dgna, J. Willard Gibbs, Newhaven, US. ; Simon Newcomb, 
Washingtone U.S. Stanislas Cannizzaro, Pietro Tacchini, 
Rome; Julius Thomsen, Copenhagen ; T? R. Thalen, Upsala; 


Demetri Mendeleef, St. Petersburg ; J. C. G. de Mbrignac, 
è no. 1130, VoL. 44] ? 
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Geneva;*J. D. van der "Waals, Amsferdary ; J. Servais Stas, 
Brase PNE ¢ e 

“A Commission has been appointed for the reorganization ef 
the Paris Museum of Natural History, and held its first meeting 
last week under the presidency of the Miniséer of Public In- 
struction. ‘Themembers are MM. Berthelot, Bardoux, Burdean, 
Charles Dupuy, Darboux, Frémy, Chauveau, Milpe-Edwards, 
and Liard, 

A converazione wil be fren by the President of éhe Institu- 
tion of Ẹlectrical Engineers and Mrs. Crookes in the galleries 
of the Royal Institute of Painters in Water Celours on Monday 
evening, July 6. è 

@n Monday evening, in the House of Commons, Sir H. 
Roscoe asked the President pf the Board d¥ Trade whether ‘he 
had decided to grant the application of tfe Committee of the 
National Institute of Preventive Médicine to become incorporated 
under the Companies Att, with the omission of the word 
“limited” in view of the amended proposals which had been 
placed before him. Sir M. Hicks-Beach replied as follows :— 
“ The amendment of the proposed memorandum of association 
referred to by the hon. member (by which it is made clear that 
the grant of the licence now asked for would not ie any way 
imply approval by the Board of Trade of experiments upon living 
animals, or of any application to the Home Secretary for a 
licence for that purpose) is, no doubt, an important change in 
the proposals of the Institute, and will probably meet the 
objection stated to the deputation which lately waited upon me. 
There are, however, one or two other points requiring considera- 
tion, but I hope shortly to be able to arrive at a deqjsion on the 
subject.” = 

SIR PRESCOTT GARDINER Hewett, F.R.S., died on Friday 
night last at his residence, Chestnut Lodge, Horsham, Sussex. 
He was born in 1812, and in 1836 w&s admitted a member of 
the Royal College of Surgeons, of which he was made President 
in 1876, in succession to Sir James Paget. 

WiTH the approval of the President, the Prince of Wales, 
the Council of the Society of Arts have awarded the Albert 
Medal to Sir Frederick® bel, K.C.B., ‘in recognition of the 
manner if which hê has promoted several important classes of 
the arts and manufactures, by the application of chemical science, 
and especially by his researches in the manufacture of iron and 
of steel ; and also in agknowledgment of the great services he 
has rendered to the State in the provision of improved war 
material, and as chemist to the War Department.” ® 

BHE Report of the Savilian Professor of Astronomy has been 
presented to the Board of Wisitors of the University‘ Observa- 
tory, and we learn from it that the photographic telescope, 
prepared for taking part in the International Chart of the 
Heavens, is at length complete. The guiéing telescope also is 
provided with a micrometer sufficient to permit the observation 
of stars at a considerable distance from the centre of the plate, 
and fhe camera end of the telescope is fitted with the apparatus 
devised by the Astronomer-Royal, and executed by Sir Howard 
Grubb. The Oxford University OWServatory is also provided 
with two réseaux, supplied through Dr. Vozel, of the Potsdam 
Observatory, and has very recently added to its equipment a 
measuring machine of great delicacy for tM discussion of the 
plates taken® in connection with the international scheme. 
Altogether the equipment of the Oxford Universitg Observatory 
appears to be in a very forwardsstate of preparedness, and Prof. 
Pyitchard congratulates himself «fd the University that this 
equipment has eataded no unusual appeal to funds, on which 
there ar so many cjaims, byt has been supplied by the bounty 
of the l&te Dr. De La Rue, supplemented by strict economy in 
the management „of ethe Observatory if former years. The 
astronomical work of the past®year has been mainly confined & 
the discussion qf the-paraMax of stare ot the second magnitude, 
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and this work is wow on the brink of ees ee ® Seven 
complete determination, including that of 8 Aurige, havg been 
magle in the year, and but six otheg stars, the measures of which 
are Complete, ayait discussion. Prof. Pritchard concludes his 
Report as usual, by acknowledging the aid -he has received from 
his two assistants. and we are 21A to see speaks hopefully of 
his restoration, to complete health. , 


Tue President of the French Repyplic inspected the meteoro- 
logical instyiments at the summif of the Eiffel Tow on June 
13, and afterwards visited the Central Meteorological Office, 

f a A y hd . 
where he witnesse@ M, Weyer’s experiments on the formation 
of tornadoes, and also inspected the instruments which there 
register the indications of the meteorological phenomena at the 
top of the Eiffel Tower. 


š . 

THE French Minister of Public Instruction has appointed 
Dr. Henry de Varigny, assistant in the Museum of Natural 
History, to report on the University Extension movement, and 
has commissioned him to study the question in Edinburgh, 
London, and Oxford. è 


THE proposed law on Universities is exciting a good deal of 
discussion in France. Many local jealousies have been aroused 
in connectiĝn with the question. Every town that boasts the 
possession of a tenth-rate medical school, or of.an inadequate 
scientific faculty, wishes to have a University ; and its political 
representatives have, of course, to do what they can to press its 
claims. On the other hand, the Government, which would 
willingly establish five or at, most six large Uniyersities, desires 
if possible, to do away with small and useless institutions. 


A SCLENTPEIC expedition which has been organized in Maine 
is about to spenfl some time in Labrador. The principal object 
of the party Will be to collect ethnological specimens, They will 
take with them a pRonograph, with which they hope to obtafn 
some materials for the study of the Janguage and songs of the 
Eskimo. 

In drawing up schemes for the appropriation of the funds 
placed at their disposal under the Local Taxation Act, 1890, for 
the promotion of technical instruction, the County Councils 
certainly ought not to overlook the claims ¢f girls’ egucation, 
With a view of aiding County Counails in this department of 
their work, the Committee of the National Association for the 
Promotion of Technical and Secondary Education has submitted 
to them a careful outline of subjects which are adapted for girls, 
and includedgwithin the scope of the Technical Instruction Acts. 
It is suggested that in each cougty a committee of ladies should 
be appointed to devis@eand carry out a scheme-for the techn*cal 
education of girls, 7 é 

Tue Sussex Daily News- of June 18 records the birth of a 
sea lion at the Brighton Aquarium, 

ON June 18, sixty distinct shocks of earthquake occurred at 
Serajgunge gnd Domar, in the Bengal Presidency, Many build- 
ings were slightly damaged. At Serajgunge continuous ¢rth- 
quake shocks had been felt from noon on the preceding day. 

ACCORDING to a telegram from Rome, dated June 22, a strong 
shek ef earthquake was felt that morning at Avigliano and at 
Aquila. ae ° aes 

In his report on tm Royal Botanic Gardens, Ceylon, for 1890, 
Dr, Trimen refers to the kinds of cacao in cult@ation there. 
There is no rgjson to suppose, he says, that they have under 
cultivation more than one species of Theobroma, but every 
probability that all the varietas trace #heir origin to a common 


fairly well-marked races wecognized jin Ceylon is the #earer to 
this original type, and the facts could probably be as@ertained 
in Central America. ‘he names ‘‘Criollg” ahd “ Forastera” 


:agplied to them simply mean “wild and foreign,” and seem to 


have had their origin in Trfnidads butt is doubtful if the former 
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wild parent. It would be interesting to knpwewhich of the : 


was ever really a native plant there. It was, however, the 
sort at one time exclusively grown in that island, where, having 
died out, iÈ place wasisupplied by the “ foreign ” sort, no doubt | 
obtained from the mainland. As seen in Ceylon, the ‘‘ Criollo” 

(called also- there y Caracas” and ‘*Old Ceylon Red Cacao”) 
presents very little variety, but the “‘ Bomastero ” shows a re-™ 
markable range in form, size, and colour of pod and seed. No 
doubt crossing goes on freely in plantations even between the 
two'main races, and it is well known in Ceylon that seed from a 
single tree gives a very varied progeny ; but a furious remark 
was recently made to Dr. Trimen by a large grower, who 
has great opportunities for obgervation, that the ‘‘Forastero” 
varieties, which he chiefly cultivates, appear to be gradually 
changing their characters and becoming more like the “Old 
®Ceylon Red,” the seeds losing their dark colour on section, and 
becoming pale or nearly white. e e 

In Himmel und Erde for June, Prof. G. Hellmann, of Berlin, 

begins a series of articles entitled é Meteorologisehe Volks- 
bücher,” being an énquiry into popular and typical ngeteoro- 
logical works from the earliest times, and into the nature of 
their contents. The works to be discussed are more parti- 
cularly those of Germany, although foreign “literature will also 
find subsidiary consideration. Two worksiare referred to in 
the present article :—(1) “The Book of Nature,” by Konrad e 
von Megenberg, which is the oldest natural history in the 
German language, and was written abo ut the year 1350—nearly 
a century before the invention of printing. It was first printed 
in 1475, and went through many subsequent editions. Much 
attention and original thought was given to meteorological 
subjects, and the author divided the wind-rose into 12 points : 
but the werk is to some extent based upon a still unpublished 
Latin manuscript by Thomas Cantimpratensis, ‘‘ Liber de natura. 
rerum,” which was written before the middle of the 13th century. 
(2) ‘‘Elucidarius.” The author of this work is not known with 
certainty, but is supposed to be Jakob Kébel. This remarkable 
work wagfirst published in German, in the year 1470, and was. 
much sough®for in most European countries ig the 15th and 
16th® centuries. It deals with a variety of subjects, including 
meteorofogy and geography, and many editions were published 
in various countries. Dr. Hellmann giygs copious extracts from 
the works ; and historical research being a subject in which he 
carries great authority, his treatment of it will be found both 
interesting anel instructive. 

Messrs. VIEWEG AND Son, of Brynswick, intend Publishtag 
a German translation of Mr. Denning’s new book, ‘‘ Telescopic ° 
Work for Starlight Evenings.” . s 

A work entitled ‘Synopsis der Höheren Mathematik,” by 
J. G. Hagen, Director of the*Georgetown College Observatory, 
Washington, D.C., is to be published by Felix L. Dames, 
Berlin, The work is the result of labour qarried on continuously 
during fventy years, and is intended to present p general vieve 
of the higher mathematics. It wl consist of four volumes, the 
first of which will be issued early in August. 

A VALUABLE paper on gum-trees, b9. Mr. D. McAlpine and 
Mr. J. R. Remfry, has beengreprintgd from the Transactions of , 
the Royal Society of Victoria for 1890. There are several illus- 
trative plates, the drawings bemg grincipally reproductiens of 
photog#iphs taken by Mr. Remfry. The8e drawings show that e 
the transverse section of the leaf-stalk of a Eucalypt may reveal 
a pattern useful in the determination of sBecies. . e 

MESSRS. @EORGE Putte AND Sow have issued the first » 
number of the B/z& Peter, a monthly sailing list and review. It 
is Intended that the new journal shall provide ample information 
for persons who are abeut to set out by an} one of the principal 
ocean routes. There will also be articles gvhich, may®serve to’, 
remind ships’ officers that ‘“‘there is substantial profit to be -+ 


derivedftrom a scientific training.” ` 
. . 
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THE third volume of the Photographic Recorder is completed 
bythe June number. The volume is admirably illustrated, and 
contains a valuable record of all that has been done ih connec- 
tion with photography during the past year. 

Messrs. W. F. BROWN AND Co., Montreal, are printing 
for the Government ®fCanada ‘‘ Contributions to Canadian 
Paleontology,” by J. F. Whiteaves, Palzeontologist and Zoologist 
to the Canadian Survey. Part ili. of voj. i. has just been 
issued. It deals with the fossils of the Devonian rocks of the 
Mackenzie River basin. ë 

A NOTE by M. Moissan ‘upop the action of fluorine upon 
phosphorus triflueride is communicated to the current num- 
ber of the Bulletin ‘de la Société Chimigue. A short time 
ago M. Moissan described a mode of preparing the gaseous 
trifluoride of phosphorus. The method consisted in gMdually 
adding phosphoras triBromide to warm zinc fluoridg, wash- 
ing the gas first through water, in which it is sparingly 
soluble, and’afterwards dryfng by means of Pumice moistened 
with sufpburic acid and collecting over mercury. In order 
to study the action of free fluorine gas upon phosphorus tris 
fluoride as thus prepared, a special piece of appardtus was de- 
vised, constructed entirely of platinum and fluor-spar. It consisted 
of a platinum tube fifteen centimetres long, closed at each end 
. by transparent plates of fluor-spar, through which the phenomeng 

-attending the reaction could be observed. The platinum tube 
was fitted with three side tubes, two of which were placed op- 
posite each other about the centre of the tube, and served for the 
admission of the fluorine and phosphorus trifluoride respectively ; 
‘the third or exit tube was of somewhat wider diameter than the 


-entrance tubes, and was bent so as to serve as a delivery tube - 


over a mercury trough. The whole apparatus was first filled 
with phosphorus trifluoride, and then the fluorine entrance tube 
was connected with M. Moissan’s now well-known apparatus for 
‘the preparation of fluorine. As soon as the fluorfne came in 
contact with the phosphorus trifluoride a yellow flame was pro- 
duced and intense action occurred, with the prodiection of 
phosphorus pefitaflioride. The flame appears to be a compara- 
tively low temperature one, On collecting the gaseous product 
over mercury, it was found to consist very largely of phosphorus 
,pentafluoride, readily cafable of absorption by water, and a small 
proportion of unaltered trifluoride which could be absorbed by 
potash. This reaction of fluorine with trifluoride of phosphorus, 
ds thus angjogous to the conversion of phosphorus trichloride into 
pentachloride by the actiow of gaseous chlorine. An interesting 
‘reaction has also been obsewed by M. Moissan to occur between 
spongy platinum and these gaseous fluorides of phosphorus. 
When pentafluoride of phosphorus was passed over spongy 
` platinum gently heated ina platinum tube, a partial decomposition 
was found to occur, and the issuing gas was admixed with tri- 
fluoride, and also withgfree fluorine. The existence of the latter 
M the free statg was abundantly shown by its action uporfcrystal- 
-lized silicon, When, however the temperature of the tube was 
raised to dull redness, a volatile compound, containing platinum, 
phosphorus, and fluorine,ewas obtained, which was carried forward 
by the gaseous current and eleposited in crystals in, the cooler 
„portion of the tube, When this crystalline substance is heated, 
it mel@ to a viscous liquid, gvhieh decomposes at a bright red 
e heat, Analyses show*that it is a flaophosphide of platinum, 
probably of the composition 2PF;.PtF,, analogous to one of 


ə « the similar chlorine c®mpounds discovered by Schutzenberger, 


e 2PCl;.PtCl,, M. Moissan expresses the hope that py employing 
:some,such dissociating compound as this a purely chemical iso- 
lation of fluorine may some day be achieved. . 

THE additions to t® Zoological Sociesy’s Gardens during,the 

~ ‘pet wek include three Stoats (Mustela erminga), European, 

~% presented by Mr. J. S. B. Borough ; an Ocelot (Felis pardalis 8 ) 
from South America, a Red-tailed Buzzard (Buteo bofjalis), a 
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Laughing Gull (Larus ad. -žcilla) from Korth 1 America, presented 
by sif Henry Blake, K.C, M.G.; a Tawny Eagle (Aguila 
nepioides) from Africa, presented by Mr, K. G. Hay’ pa 
eBlue-fronted Amazon (Chrysotis æstiva) from South Ameca, 
presented by Mrs. A. G. Mussey; a Grey-bred&ted Parrakeet 
(Bolborhynchus mon&chus) fm Monte Video, presented by 
Mr. J. R, Geotge ; four Common Quails (Cotsu:ix communis), 
British, presented by Mr. J. Č: Gie; two Chinese Geese (Anser 
cygnoides} from China, pe€sented @y Captain Creaghe; an 
Egyptian Gazelle (Casella dorcas) from Egypt, two® Abyssinian 
Guinea Fowls (Numida pttlorhyucha) from Abyssinia, two 
Blossom-headed Parrakeets (Pedcoriis cyanocephalus) from India, 
a Meyer’s Parrot (Pzocephalus meyeri) from East Africa, three 
Tifetan Crossoptilons (Crossoptilon tibetanum) from Tibet, a 
Temminck’s Tragopan (Ceriornis temmigecki 8) ffrom China, 
deposited; a Vinaceous Amazoņ (Chrysotis vin&cea), from 
Brazil, purchased ; two Heloderms (Heloderma suspectum) from 
Arizona, U.S.A., received in exchange ; a Burrhel Wild Sheep 
(Ovis burrhel), two Mule Deer (Cariacus macrotis 8 2), a 
Bennetts Wallaby (Halmaturus bennetti $), two Impeyan 
Pheasants (Lophophorus impeyanus), bred in the Gardens. . 





‘OUR ASTRONOMICAL COLUMN. 

TRANSIT OF MeERCURY.—The Government Astronomer at 
Sydney (Mr. C. Todd, C.M.G.) writes as follows regarding the 
transit of Mercury: :—Good observations of the transit of Mer- 
cury were secured at the Observatory, on Sunday the 16th. At the 
ingress the conditions were extremely favourable, the sun ’s limb 
and the planet when projected on the sun’s disk being exceed- 
ingly well and sharply defined, but at the egress the sun’s limb 
was boiling apd the planet was somewhat woolly, #endering it 
difficult to fix the exact time of internal cont I observed 
with the 8-inch equatorial refractor, assisted by Mr.gConke ; and 

. Sells observed with an 8-inch reflector. 
[he observations were as follow :—v ° 


Observer—C. Todd. Power 125. 
INGRESS. —External Contact. 


A. About one-third on?... ae ae 9 19 Ir 
Aiternal Contact. 

B, Comact tangéntial ... E oe 9 13 6'5 

C. Black drop still clinging to limb `.. 9 13 22'0 


D. Rupture of black drop ; planet clear of limb 9 13 49°5 


Ecress—Bower 80. Jiternal Contact. 


E. Formation of black drop touching limb 2 0 I4't 
F. Tangential contact » 92 0 438 
Exter nal Contact.. 

Tndentation still visible .., 2 nʻ™ 2 4 14'8 

22 @ >» barely noticeable ... 2 4258 
Sun’s limb complete... ‘és was 2 4318 
Observer—Mr. Sells. S 
INGRESS.—Jiternal Contact, 
ù. Planet nearly on disk, but not quite ve Q 12 51°3 
6. ‘True contact, momentarily seen a A 13 13°2 
c. Planet pear- shaped ; point of pear. touching * 
sun’s limb ... soe «» 9 13 50°7 
3 Eanuss,—Zuterndl Contact. ‘ 
a. Pear-shaped contact ... 2 0°34'6 
ó. True contact ... ° 2 1286 


Biter nal Contact. K 


cp Last sedh ; or sun’s limb judged ip be com- 
plete... Jis eos eee -e2 4486 


OBSERVATIONS OF TELLURIE fies — The 3 “May number of 
the Memorie della Societ® degli Sp@troscopisti Italiani contains a 


paper by G. B. Rizzo on the telluric lines in the solar spectrum. ` 


Signor Rizzo has comparéd the intensities of the lines A, B, 

and a ateBosco Nero and $n the Rocciamelone Mountain. Tn 

order to expressethe variation in the mags of air (e) traversed, 

oalculations have bean made of the values at the different alti- 

tudes of P sec ¢, where P is the atmospheric pressure, and (ds 

the sun "sezenith dist8nce.® The foll@vfng is a comparison of the 
d 
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values of e and the mean intensities of the lines at the gwo sta- 
tigns. The scale of ‘intensity is sach that the C line =€r0, and 


the line at 651°55 is unity. 


° 

Place of Intensities of * 
observation. Altitude. e the lines 

® ° A B. a 

Bosco Nero ṣo 1623 metres 1046'2 a 58 28 3'2 

‘ Rocciamelone... 3538 » æ- «= 84672 40 20 2°2 

A comprehensive bibliography of the subject accompanies the 

paper. ° ° 
: e 


SIMILARITY OF THE ORBITS OF CERTAIN ASTERQIDS —In 
the Pudlicationseof the Astronomical Society of the Pacific, 
No. 15, 1891, Prof. Daniel Kirkwood givega list of twenty-four 
asteroids arranged in ten groups, according to the similarity of 
their orbits. The following are the groups :—~ 


s 
e84 Clio. a ey j 3 Juno. ° 
I. < #15 Thyra. “? 97 Clotho. 
249 Ilse. | vir j 203 Pompeia. 
u 19 Fortuna, ; * | 200 Dynamene. 
* | 79 Eurynome. 278 Pauline. 
Igy, { 134 Sophrosyne. VIIL < 116 Sirona. 
* | 193 Ambrosia. 1 Ceres. e 
itv. $ 37 Fides. i \ 245 Vera. 
"7 4 66 Maia. | IX. < 86 Semele. 
318 Bianca. | 106 Dione. 
V.4 204 Callisto. j y. | 121 Hermione. 
246 Asporina. | £ j 87 Sylvia, 


Jupiter is held responsible for the perturbations necessary for 
the development of these groups of asteroid orbits from the 
primitive solar nebula, 


ASTRONOMICAL AND PHYSICAL SOCIETY oF TORONTO. — 
The first number of the Transactions of this Society (1890-91), 
with whicl®is also included the first Annual Report, has recently 
been issued. @lt contains abstracts of several interesting papers 
read at theencetings, among which is one on the disappearance 
of Saturn’s rings, by Dr. Morrison, two by Mr. Shearman, on 
coronal photography, amd two by Mr. A. F. Miller on the 
spectroscope. A drawing of a sun-spot observed on November 
30, and a hydrogen prominence measured on August 3, forms 
the frontispiece of the number. 


A NEW ASTEROID (=), —On June 11 M. Charlois discovered 
the 311fh asteroid, Its magnitude was.13. 
s Es EEE E 





THE ROYAL SOCIETY CONVERSAZIONE. 


THE Ladies’ Soirée of the Royal Swciety was*held on the 
17th instant, and was very numerously attended. The 

following were among the chief objects exhibited :— 

Finger-prints as a means of identification, exhibited by Mr. 
Francis Galton, F.ReS. (1) Specimens showing the natureand 
character of the patterns that are fermed by the papillary ridges 
on the bulbs of the fingers, as well as on the rest of the inner 
surfaces of the hands ang feet. (2) Evidence of the persistence 
of the patterns in their essential details, however minute, from 
infancy to age. (3)*Method of indexing a collection of finger- 
prints so that a determination may be quickly arrived at, whether 
the duplic#te of a given specimen is contained in it or not. (4) 
Process of mking finger-prints, exhibited in operation. @ 

Registration of colours in numbers, and apparatus to show the 
greater sensitiveness of thg eye to different colours, exhibited: by 
Captain Abney, C.B., F.R.S., and General Festing, F.R.S. 
‘Fhe fegistration consists in referring any mixed colour to a 
single wave-length, and a percentage of white light. With the 
apparatus to show MMe greater sensitiveness to the eye of different 
colours, a comparison is made by placing two cefours sidg by 
side, which are at ordind¥y intensity of equal luminosity, and by 
then diminisMing the intensity of each equallys 

An optical illusion, exhibiged*by Prof. Silvanus P. Thompson, 
F.R.S. On two rotating dks, A antl B, are spiral pattgrns,in 
black and white, which seem to move radially inwards and out- 
wards respectively. we ae observ€r gaze fixedly for about one 
minute at the centre of A, and therf suddenly transfe his gaze 
to any object—say thg face of a friend—he wik see that object 
apparently enlarging from the middle outwards. After similatly 
gazing for a.minute at B, and theif looking at any object, he will 


see it apparently diminishifg. . @ è ° 
NO. 1130, VL. 44] ° 
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Discharge without electrodes through gases, exhibited by Prof. 


J. J. Thomson, F.R.S. The discharge tube in these experi- i 


ments is made to form the secondary of what is essentially an 
induction coil, and the discharge passes round a closed current 
in the gas. Experiments a, 2, c, d show various forms of th 
discharge in tub& and bulbs. z shows the residual glow præ 
duced when the discharge passes thro#gh oxygen. / shows the 
action of*a magnetic field on the discharge ; along the lines of 
force the discharge is facilitated, while at right angles to them it 
is retarded. When the magnetic field is ‘ off,” the discharge 
takes place in the bulb, and not in the tube; Éhen the field is 
ton,” in the tube, and no? in the bulb. g illustrates the 
stoppage of the discharge wken a gas electrically weaker than 
that in the discharge tube is placed in the neighbourhood of the 
latter. : 
A nickel pendulum, illustrating the effect of heat upon the 
magngtic susceptibility of nickel, exhibited by Mr. Shelford 
Bidwell, F.R.S. Nickel, which at ordinary temperatures is a 
magnetis metal, becomes non-magnetizable af@about 300° C, A 
copper disk, to which a projecting tongue of nickel is attached, 
hangs like the bob of a pendulum fom a double tread, and is 
deflected to one side by a magnet which attracts the nickel 
tongue. The heat of a spirit-lamp placed beneath the tongue 
*quickly degtroys the magnetic quality of the nickel, so that the 
magnet can no longer hold it ; the bob accosdingly falls back and 
performs an oscillation. On its return to the neighbourhood of 
the magnet, however, the tongue has cooled sufficiently to be 
once more attracted, but after a momentary contact it is again 
“released, and the process is- repeated. Thus the bob can be 
kept swinging like the pendulum of a clock. 

The meldometer, exhibited by Mr. J. Joly. This instrument 
is for determining the melting-points of minute quantities of 
substances, by comparison with bodies of known melting-point. 
The method consists in measuring the thermal expansion of a 
ribbon of pure platinwn when aminute quantity of a substance, 
dusted on its surface (and observed through a microscope), is 
melting? ‘The platinum is heated by a current, and the thermal 
value in degrees Centigrade of its expansion found by preliminary 
observations, using bodies of known melting-point, The ex- 
pansion ofthe ribbon is read by an electric-contact method. 
The instrument shown reads a change of 2° C. Range up to- 
1600° Q about. Quartz may be melted on the meldometer, and 
most or all pf the silicated minerals. 

Kacsimile drawings of paintings from tombs*at Beni Hasan, 

Upper Egypt, exhibited by Mr. Percy E. Newberry (of the 
Egypt “Exploration Fund). A series of facsimile drawings in 
colour, executed by Mr. M. W. Blackgen, of some of the most 
einteresting paintings on the walls of the tombs of Ameni and 
Khnumhotep (XII. Dynasty, cirea 2500 B.C.), at Beni Hasan, 
in Upper Egypt. These drawings are the property of the Egypt 
Exploration ‘Fund. ° 

Instrument for examining the stmins in bent glass bedins, 
exhibited by Prof. C. A. Carus-Wilson. There is a steel strain- 
ing frame in which the beam to be examined is placed ; this 
frame can be moved in any direction in its own planegbetween 
two Nicol prisms. The Nicol prjsms can be rotated through® 
any required angle. Wher the beam has been supported in 
any given manner, load is applied by a screw, and the action of 
the strained glass on the polarized light enables the precise state 
of swaip all over the beam to be ascertfned. The instrument 
has been used to determine the agtion of “ surface loading,” an 
to show to what extent this action affects the state of strain 
in beams supposed to obey the Bernoulli-Eulerian theory of 
flexure. š 

Cup*micrometer, an instrument for measuring the rate of 
growth of @ plant, exhibit@d by Mr. Francis Darwin, F.R.S. 
A thread is attached to the upper end of the plant, passes over 
a pulley, and is fastened to weight. The descent “of the 


weighte(which is a measure of the growt& of the plant) is esti- e 


mated by adjusting a micrometer screw carrying a small cup of 
oil, until a needle point on the weight taches the surface of the 
fluid. The method, a modification of that used by physicists to 
measuré theqise or fall of 2 fluid surface, was designed by Mr. 
H. Darwin, of the¢Cambridge Scientific Instrument Company. 
e Electrical volatilization of metals, exhibited by Mr. W. 
Crookes, F.R.S. e Nemes y 
Living animals from’ the aquarium of the Marine giologienl, 
Association at Plymouth, exhibited by the Marige 
Association. è 
Art (eta! work, from the factories of Messrs. Tiffany and Co., 
s ° 
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in New York, exhibited by Messrs. Tiffany and Co. Represen- 

tatfve articles in wrought metals; amalgamation of metals ; 

enamelling on silver and gold. ° 
Photographs of living corals taken in Torres Straits, exhibited 


@ by Mr. W. Savile Kent. 


@ Prof. J. Norman Lockyer, F.R.S., exhibited:—(1) Photo- 
graphs ofa group of suft-gpots. A series of enlargements ofa group 
of sun-spots shown on the 12-inch sun-pictures takes under the 
direction of Lieut-Colonel Strahan, at Dehra Dun, India, on 
December 16, 18, 19, 20, 21, 22, 23, 1887. The spots have 
been enlarged @hree times, and it will be seen that great changes 
took place during the period of visibility.—{2} Photographs of 
the temples at Karnak and Edfou. These are enlargements 
from photographs taken in Jantary 1891, with reference to the 
orientation of the temples. The photographs show that, not- 
withstanding the elaborate details of the architecture, the prin- 


cipal axes of the temples were kept perfectly clear from one end, 


to the other. 

Prof. W. Roberts-Austen, C.B., F.R.S., exhibited a new, 
brilliantly coloured alloy of gold and aluminium, and facsimiles of 
medals asserted to be of gid and of silver, transmuted from base 
metal hy the aid of alchemy. One of the medals bears on its 
reverse the statement that it was struck in 1675, by J. J. Becher, 
in silver transmuted from lead. ë 

Mr. Ludwig Mopd, F.R.S., exhibited :—(1) Nickel-carbon- 
oxide, (2) Pure nickel extracted from nickel ores by means of 
carbonic oxide. (3) Articles of pure nickel deposited from nickel- 
carbon-oxide, and goods plated with nickel by exposure to 
nickel-carbon-oxide [Ni(CO),]. This unique chemical cow- 
pound was obtained in 1890 by Mond, Langer, and Quincke, by 
passing a current of carbonic oxide over finely-divided metallic 
nickel at the ordinary temperature, and refrigerating the resulting 
gas. It is a colourless liquid, of high refractory power, boiling at 
43°C., and solidifying at 25°C., and is split up again into nickel 
and carbonic oxide on heatingsits vapounto 180°C. It is highly 
poisonous; while according to Prof. McKendrick’s researches 
it has, when injected subcutaneously in very smalé doses, a 
remarkable power of reducing the temperature of animals. The 
properties of this substance make it possible to volatilize nickel 
at a low temperature, and to extract it industrially jp a perfectly 
pure state from all other substances with which it is found. 
Articles of pure nickel, and goods plated with pure nickel, are 
produced by exposing heated moulds or goods to nick€l-carbon- 
oxide vapourp or, to a solution of this compourff in suitable 
solvents, i 

Specimens of Japanese metal work, including G@jimdé, or 
sliders, Yanoné, or arrowheads, and 7suéa, or sword-guards, 
exhibited by Prof. A.-M. Church, F.R.S, è 

Prof. A. Newton, F.R.S., exhibited a drawing, the first 
received in Europe, of Notoryctes typhlops, a new form of 
Marsupial of mole-like habit, and structure accordingly, sent by 
Prof. E® C. Stirling, of the University of Adelaide, South 
Australia. The first spedmen of this remarkable mammal, one 
‘of the most unexpected @iscoveries for many years, was sent 
from the ifterior of South Australia by Mr. A. Molineux to 
Prof, Stirling, of Adelaide, who contributed to NATURE (vol. 
xxxviii. pp. 588, 589) such& noti@e of it as its imperfect condition 
admitted. He afterwards obtained other examples, which are 
fully described in a memoir communicated to the Royal Society 
of Adelaide. ‘‘ Foue or five of the cervical vertebrae are fused, 

“and there is agkeeled sternum, An enormously thick &nd short 

first rib, which serves the purfose of buttressing the sternum in 
lieu of coracoids. Eyes mere pigment spots, underneath the 
skin and temporalis muscle. It has a remarkable habit of 
burrowing for long distances in the sand with great repidity.” 
These sbecimens were optained gbout 1500 mies north of 
Adelaide, but a telegram from Prof. Stirling, dated May 31. 
1891 states that he has higself obtained others in the course of 
a journey, just colenleter, across the continent frgm Port 
Darwin. 

Mr. Walter Gardiner, F.R.S., gave demonstrations of certain 
important phenomend associated with the absorption and the 
flow of the water taken up byeplants:—(1) Root pressure, 
Water present in the soil, and containigg minute traces of 
nutritive salts, is absorbed by the root-hairs so powerfully ang in 
such quantities as {g set up a considerable pressure in the 
interior of the plant. This ‘root pressure” may be demon- 

rated@by attaching to the cut end of a stem a manometer 


e 
Among *the} more R A factors Which, determine ‘the flow 
and asfent of water from the root, upwards, is the sucking force 
induced by the modified evdporation or transpiration of water 
e from the general free surface 8f the leaves. During transpiragfon 
the water escapes as vapour, and the salts are regained for food, 
In this experiment the existence of a “transpiration current ” is 
shown by allowing a cut br&nch to suck up milk, when the 
movement of the fat globules registers the flo® of the liquid. 
(3) The amount of water absorbed by the root. *This may be 
estimated by simple measygement, eyrploying some such form of 
apparatus’hs that exhibited e 

Engravings to ‘Travels among the Great Andes of the 
Equatof,” exhibited by Mr. Edward Whymger. These illustra- 
tions are selections from Mr. Edward Whymper’s forthcoming 
work upon the Gr@at Andes of the Equator (in which he gives 
actounts of the first ascents of Chimborazo, Cayambe, Antisanal, 
&c., &c.), and includes views on and abou? the equajor at great 
elevations ; incidents of travel ; numero&s examples of the new 
genera and species obtained on thesjourney ; a facsimile reproduc- 
tion of the map of Don,Pedro Maldonado (upon which existing 
maps of Ecuador are based), and the original route survey, and 
map of Chimborazo, made by the author. The work, with 200 
jlustrations and four maps, will be published in the present 
year by Mr. John Murray. 

Mr. W. Bateson exhibited (1) models of double super- 
numerary legs and antennz in beetles ; (2) mechanical model 
showing the usual symmetry of double supernumer®ry append- 
agesin beetles. Supernumerary appendages in teetles nearly 
always spring as branches from a normal appendage, and are 
generally double, being made up of two limbs more or less 
compounded together. The two extra limbs are always @ com- 
plementary fair, one being structurally a right limb, while 
the other is left. Commonly the, symmetry of the parts is 
arranged as folfows :—(a) The two extra limbs and the normal 
one stand in one plane, one of the extra limbs bejng nearer to 
the normal Jfmb and one remoter from it. (8) Tye nearer is in 
structure and position an image of the normal Inb in a mirror 
at right angles to the plane in which the three limbs stand ; and 
te remoter is an image of the nearer in another mirror beyond 
and parallel to the first, Thus the relations of the parts in 
their several positions may be represented by the mechanical 
model exhibited, in which the extra legs, revolving round the 
normal leg, take attitudes proper to the positions which they 
occupy relatively to the normal leg. 

Prof. A. C. Haddon exhibited the geographical distribution, 
and the progressive dhd@ retrogressive evolution, of art and 
ornament in Britifs New Guinea. The exhibit is designed to 
show, that savage art caf be studied as a branch of biology, 
and that it is only when so treated that it yields its most valuable 
results. Most savage and barbaric designs have only a very 
limited geographical rfinge, añd those which have a wide dis- 
tribution can, in the majority of cases, be proved to be homo- 
plastic and not homogenetic. The evolution of a particular 
pattern must be sought in the djstrict in which it occurs, and its 
developmental history can only be safely attempted when a 
comparjson is made of nunftrous objects from the same locality. 
The foregoing propositions are illustrated by means of specimens, 
rubbings, photographs, and sketcheseof decorated objects from 
British New Guinea, e 

Atintervals during the evening, the Edison loud-speaking tele- 
phone and Bell’s receivers were connected with the performance 
of “The Gondoliers,” at the Savoy Theatre, ondon; the 
Priffte’s Theatre, Birmingham; aud with voc#l and instru- 
mental concert rooms at Liverpool and Birmingham. 

Photographs of volcanic phenomena were exhibited by Dr. 
Tempest Anderson during the evening. These photographs of 
volcanic phenomena *were taken. last year during a visif to 
the Skapta Jokul, and other volcanicgdistricts in Iceland. 
The eruption of the Skapiâ Jokul, in 1783, was one of the 
lasgest on tecord. A mass of lavagestimated to be equal in 
bulk to Mont Blanc, flowed out in two streams, each forty to 
fifty miles Ipng.®The actual craters situated in the desertsinterior 
of the island appear ng} to hdvegbeen previously visited. 
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College) on June w5, in presenting fur the honorary degree of 
Dogtor in Science Sf Archibald, Geikie, F.R.S.,; Dgrector- 
Ggneral of the Geological Survey of Great Britain and Ireland ; 
Mr? W. H. Flower, C.B., F.R.S., Director of the Natural, 
History Museufh ; and Dr. Elias Metschnikoff, Chef de Service of 
the Institut Paster, Paris. e . 

Salutamus dginceps virum et scientiarum et lifteratum laude 
illustrem, ing Academia Edinensi quondam Geologiae Pro- 
fessorem, Britanniae et Hiberniae explorationi geologicae prae- 
positum, societatis Regiae cium, soWetalis geologicagpraesidem, 
societatis dênique Britannicae scientiarum®terminis prorogandis 
praesidem designatum. Geologiae et geographiae stugiosorum 


in manibus sunt setipta eius plurima, scientiis illis aut docendis } 


aut illustrandis destinata. Etiam aliis loquantur libri eius ele- 
gantissime conscripti, quoram in uno Caledoniae montes 
valJesque per immępsam saeculorum seriem causis cotid@nis 
minutatim® exsculptas fuisse demoastrat ; in altero vitam et res 
gestas geelogi magni, quem Siluriae regem nominaverim, ea 
quae par est dignitate descrilfit, Viri talis laboribus non modo 
geologiae fines latius indies propagentur, sed etiam populo 
universo studia illa praeclara commendantur, 


Duco ad vos geologum illustrem, ab ipsa Regina nuper novo ; 


honore ornatum, ARCHIBALDUM GEIKIE. e 


Quod e sapientibus septem unus dixisse fertur, dpxh ävðpa 
õele de hoc certe viro, per honorum cursum satis longum 
probato, trum esse constat. Regio Chirurgorum in Collegio, 
primum Museo conservando praepositus, deinde physiologiam 
et  comparativam quae dicitur anatomiam professus, deinceps 


Musei Britannicį aedificio novo rerum naturae studiis dedicato ' 


praefectus est. Idem societati et zoologicae, et anthropologicae, 
et Britannicae, maxima cum laude praefuit. In Museis autem 
ordinandis quam perspicay ; in scientiarum studiis populo toti 
commendandis quam disertus ; hominum in &iversis generibus 
capitis mgpsura inter sese distinguendis quam subtilis; maris 
denique in pnstris immensis describendis quam minutus, Ergo, 
velut alter NeStunus, intra regni sui fines etiam “‘ immania cete ” 
suo sibi iure vindi¢at: idem, anthropologiae quoque in studiis 
versatus, ne barb@ras quidem gentes contempsit, sed, velut alter 
Chremes, homo est ; humani nil a se alienum putat. 

Duco ad vos Regiae societatis socium, virum honoribus 
plurimis merito cumulatum, WILELMUM HENRICUM FLOWER. 


Sequitur deinceps vir, qui scientiarum in provinciis duabus, 
et in zqologia et in bacteriologia quae dicitur, famam insignem 
est adeptus. Primum Ponti Euxjnj in litore septentrionali 
zoologiam professus, multa de morphologja animalium, quae 
invertebrata nominantur, accuratissige disseruit. Dtinde 
siis rerum naturae investigatori celeberrimo adiutor datus, eis 
potissimum causis perscrutandis operam dedit, per quas genere 
ab humano morborum impetus hosgiles poasent propulsari. 
Nam, velut hominum in mentibus virtutes et vitia inter sese 
confligunt,gnon aliter animantium in corporibus contra pestium 
exercitus copiae quaedam sanitatis et salutis ministrae concertare 
perhibentur. Mentjs quidem®certamen olim in carmine hegoico, 
Psychomachia nominato, Prudentjus narravit. Inter eos autem 
qui corporis certamen experimentis exquisitis nuper expbicaverunt, 
locum insignem sibi vindicat vir quidam summa morum modestia 


praeditus, qui, velut vates sacer, proelium illud sibi sumpsit | 


Pari- ' 


SCIENTIFIC SERIALS. 


Americgn Journal of Science, June. —The study of the earPh's 
figure by means of the pendulum, by E. D. Preston. The author 
| first deals with the history of the subject, then states the quanti- 


l ties involved, and supports the method of study in which theas» 


figure of the eafth is considered separately from its size 2g 


) determined by measurement of arcs ofemeridian, The general 
results of pendulum work are discussed, and the effect of con- 
tinental attraction and variations in latitude referred to. The 
. best methods of determining the duration of a pendulum oscilla- 
l tion at a given temperature and pressure are @lso considered. 
—On the post-glacial historybf the Hudson River valley, by 
Frederick J. H. Merrill. The result of the action of waves 
upon a shore depends upon the state of qyst or movement 
of the shore. If the land is subject t@ alternate periods of 
rest and elevation, a series of terraces will be formed ; if the land 


®: is slowgy rising or subsiding with respect to sea-level, an inclined 


plane of erosion may be produced. Arguing from this and other 
facts, the author states provisionally that, afte® the retreat of the 
continental glacier from the Hudson River valley, the land stood 


| elevation and extensive erosion of the Champlain estuary deposits 
' in the river valley then occurred, and was followed by a depres- 
*sion amounfing to about roo feet at New York, and which is 
apparently continuing at the present day.—On alunite and 
diaspore from the Rosita Hills, Colorado, by Whitman Cross. 

—Diaspore crystals, by W. H. Melville.—Combustion of gas 
! ects under pressure, by R, W. Wood. Anyone who has watched 
a burning jet of ether vapour will have noticed that, as the 
pressure increases, the flame gradually retreats from the orifice 
and eventually goes out if the pressure is carried beyond a 
certain point. The author has investigated these phenomena, 
using various gases, A burning jet of coal gas was extinguished 
when the pressure was equal to 23 centimetres of mercury—that 
is, when the velocity ef the issufng gas exceeded the speed of 
. combustion for the mixture of gas and air.—Allotropic silver . 
| Part iii., blue silver, soluble and insoluble forms, by M. Carey 
Lea. From the results given in this and preceding papers, the 
author is led to believe that allotropic and even soluble silver 
may be formed in numerous ways. The reducing agents may 
be either a ferrous or a stannous salt, or any one of a variety of 
' organig substances of very different constitutions. From the 
solubility gnd activity of this substance, and the parallelism 
which many of its reactions show to those @f sitver in combina- 
tion, if appears probable that silver in solution, like silver in 
combination, exists in the atomic form.—Note on the submarine 
ı channel of the Hudson River, and othgr evidences of post-glacial 
psubsidence of the middle Atlantic coast region, by A. Linden- 
kohl.—Are there glacial records in the Newark system ?, by 
` Israel C. Russell. Facts are adduced in support of the negative 
view.—A reply to Prof. Nipher on the theory of the solar 


fora long time at a lower level than at present.@ A gradual i 


corona, by F. H. Bigelow.—Qp the recent eruptiof of , 


. Kilauea, by W. T. Brigham. ‘This is a report of the changes 
- that took place in the crater of K@auea during March of this 
year. — Turquoise in south-western New Mexico, by Charles HH. 


s 
Snow. ` ‘ 





celebrandum, in qo tot cellulae vagantes, quasi milites procur- + 


santes, morborum semina maligna corripiunt, correpta com- 


primunt, @ompressa extinguunt. Talium virorum auxilio febrium ' 


cohortes paalatim profligantur, et generis humani salutignovum 
indies affertur incrementum. 

Merito igitur titulo nostro hodie coronatur e salutis humanae 
minigtris unus, ELTAs TSCHNIKOFF. 


Ar the annual electiom at St. Johrs College on June 22 the 
following awards @ Natural Science were made :—Foundation 
Scholarships, continued or increased: P, Horton-$mith, Hewitt, 
Blackman, Woods, Ma@Bride, Whipple. Foundation Scholar- 
ship awarded: Villy. Exhibitions: Purvis, Trotman. Hughes 
Prize: MacBride. 
Ssences Tripos, Part IL., stick, af Trinity, has been awarded 
“special distinction” in two subjects, Chemistry and Physics. 
It is many years since’ this last occerred. Ma®Bride, of, St. John’s 
(Zoology, Botany), and Xrishnan, of Christ’s (Chemistry, Botany), 
have gained first classes in two subjects. Of the Women can- 
didates, Miss Elliot}eof Newnham (Zoolpgy),’and Miss Tebb, of 
Girton (Physiology), have gained first class honours. 
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Wright's Prize: Vill? In the Natural ' 


e. SOCIETIES AND AC@DEMIES. 
Lonpon. ° 


Royal Society, June 18.—‘‘ Results of Hemisection of the 
Spinal Cord in Monkeys.” By Frederick W. Mott, M.D., 
, B.S..M.R.C.P. Communicated by Prof. Schäfer, F.R.S. 


While qngaged in studyjng experimentally the comnections of * 


the cells of Clarke’s column with the ascending tracts of the 
, spinal cord in the monkey, I,wag surprised to find tat after 
' hemisection in the lower dorsal region {he sensory disturbances 
| produced in no way corresponded with those already obtaineds 
by eminent observers. 


| the kind permission of Pref. Schäfer, I carried them out in the 
' Physiological Laporatory of University College. My thanks? 
| gre also due to him for much valuable advice and assistance. 
The subject is one of great importagce from a scientifi@ as 
well as from a clinical, point of view. Some years ago, 2 case 
occurred in my practice which tended to,skake my faith inetlre 


absolute truth of the doctrine of complete and ‘infnediate decugys 


t : 


I was therefore led to continue My experiments, and, bye 4 
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sation of sensory impulses in the spinal cord, as taught by 
Broyn-Séquard. 

The experiments which I have performed exhibit the following 
principal points of interest :— 

(1) Return of associated movements after complete destruction 

f the crossed pyramidal tract below the lesion, 
@(2) That all sensory iqpulses do not decussate in the cord—in 
fact, they appear to sho® that certain sensory impylses, e.g. 
touch, the muscular sense, and localization in space, pass chiefly 
up the same side, painful impressions up both sides. A peculiar 
condition known as ‘‘ allochiria ” occurs after hemisection. 

(3) The vaso-motor disturbances are ou the same side as the 
Jeston, and consist of vaso-dilation, swelling of the foot, and 
redness with rise of temperature of the skin of the foot (as 
‘compared with the opposite side), and fall of temperature in 
the popliteal space on the side of the lesion, due, no doubt, to 
paralysis of the muscles, 

(4) The degenerations above and below the lesion are #mited 
to the same side when tke injury is perfectly unilateral, There 
are certain facts cofinected with the degenerations which @erve to 

eshow the origin and course of certain long and short tract fibres. 

(5) Stimulation of the cortex cerebri on both sides some weeks 
or monthe after t< hemisection had been pefformed gave, as a 
rule, results which showed that the block in the spinal cord 
produced by the hemisection still existed, althougl» there had 
been a very complete#return of associated movements. 

(6) In one case ablation of the leg area on the same side as 
the lesion in the spinal cord was performed many months after- 

® wards. 


Chemical Society, May 21. —Prof. A. Crum Brown, F.R.S., 
President, in the chair.—The following papers were read :— 
Bromo-derivatives of betanaphthol, by H., E. Armstrong and 
E. C. Rossiter. The authors have completed the study of the 
compounds formed on brominating betanaphthol, to which they 
have referred in two previous notices (Chen. Soc. Proceedings, 
1889, p. 71; 1890, p. 32). In the present paper they give 
directions for preparing tri- and tetra-bromobetanaphtlfol, and 
summarize the properties of the bromobetanapthols. The entire 
product of the action of bromine in excess on betanaphthol, bas 
‘been carefully examined without any substance having been dis- 
covered which affords 1 : 2: 3-bromophthalic acid on oxidation ; 
the discrepancy between the authors’ observations and the earlier 
experiments of Smith and Meldola, therefore, yet remain® to be 
discovered.—The action of nitric acid on naphthol derivatiyes 
as indicative of the manner in which nitration is effected in the 
case of benzenoid compounds generally: the formatin of 
nitro-keto-compounds, by H, E. Armstrong and E. C. Rossiter. 
The chloro- and bromo-defMivatives of betanaphthol when warmed 
with nitric acid are converted into derivatives of betanaphtho- 
quinone ; but the formation of these compounds is preceded by 
that of an unstable intermediate compound. These itermediate 
compounds,when carefully heated, are converted into deriva- 
tives of betanaphthaquinone’ Thus, when nitric acid is added 
to dibromobetanaphthol, susp€nded in acetic acid, a clear solu- 
tion is obtainéd which, after a short time, deposits a crystalline 
sabstance® if quickly evaporated by filtration, this product is 
almost colourless, but it decomfoses When kept, becoming yellow. 
This compound, when treated with alkali, yields bromonitro- 
naphthol. Bromobetanaphthol, in like manner, yields a,-nitro- 
betanaphthol, and the tæ- and tetra-bromo-derivatives yield dli- 
and tri-bromonigrobetanaphthol, The authors are of opinion 
that the intermediate compound® in question are nitro-bromo- 
keto-derivatives, and that their formation affords evidence that 
the elements of nitric acid first become added to the bromo- 
naphthol, thus :— ? . 
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The theofy that the formation of such Sdditignxcompounds pra- 
cedes that of nitro-compounds generally, appears to afford, a 
satisfactory explanation of a Sumber of well-known facts whic 

pitherto have remained unexplained. The non-production eof 
nitro-compounds from paraffins and their derivatives appears as 
the natural consequence of the inability of paraffins to form 
addition-compounds. The theory affords a simple explanation 
of the formatidn of nitro-derivatives of phenols on nitrating 
hydrocarbons, for if the addition-compound lose H.NO, instead 
of H.OH a gphenol would regult, thus- : 


e 
zai 
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An agent which would tend to withdraw water from*the addi- 
tion-compound would increase the production of nitro-compound 
and diminish that of phenol ; and it is known that when a mixture 
of nitric and sulphuric acids is used, there is less of the phenol 
derivative produced than when nitric acid alone is employed. 
A eompound like the addition-compound of benzene, represented 
above, would obviously. be unstable, and prone to undergo 
oxidation ; hence the explanation of the large amount of nitrous 
fume produced on nitrating benzene. The non-prodction of 
resinous matters when sulpho-acids ‘are treated with nitric acid 
to form the corresponding nitro-compound by displacement of 
the SOH group by NO, is also elucidated by the authors’ 
theory ; the addition-compound formed in such a case would 
very readily break up into sulphuric acid and the’nitro-deriva- 
tive-—A new method of preparing nitro-derivatives, and the 
use of nitrogen oxide as a nitratirfg agent, by H. E. Arm- 
strong and E. C. Rossiter. The authors find that the unstable 
compotinds formed by the addition of the elements of ®itric acid 
to the bromo-derivatives of betanaphthol yield nits®derivatives 
of the naphthol on treatment with alkali, a bromine atom be- 
coming displaced by NO,. On treating the addition-compound 
witl? sulphurous acid, a practically theoretical yield of the nitro- 
naphthol is obtained; this method appears to be of general 
application. The authors have been naturally led to study the 
action of nitrogen-dioxide, NO,, on unsaturated compounds of 
various kinds, in the hope of obtaining. addition-compounds 
which by loss of HNO, would pass over into nitro-deriyatives 
of the substances treated, „They find that such addition-com- 
pounds are obtained,,and on treatment with alkali and reducing- 
agents fiel@nitro-compoundg Thus betanaphthol yields'75 per 
cent. of its weight of nitro-betanaphthol; alphanaphthol be- 
haves similarly, Phenol yields ortho- and para-nitrophenol. 

The authors propose togstudy the action of nitric acid and 
nitrogen dioxide on unsaturated compounds generally from 
the point of view indicated in this and the previoys note.— 
Nitrification, by R. Warington. The first section of the paper 
descripes early experiments, showifg the exjstence of an agent 
producing only nitrites, and ghe means of separating it from 
soil. Suc@essive cultivation in ammoniacal solutions made per- 
manently alkaline with disodium carbonate was found to be a 
certain method of obtaining a purely nitr8usagent. Pasture soil 
yielded the nitrous agent more readily than “rable soil. The 
nitrous organism was isolated by the dilution method. Cultiva- 

tions were made in an ammonium chloride solution witk calcium 
carbonate, The nitrous organism oxidizes ammonie to nitrous 
acid, and has no effect on nitrites. It produces nitrous acid in 
solutions of asparagine, milk, urine, and urea. Grown in broth 
containing calcium nitrate, it does ndt reduce the nitrate tg 
nitrite. It requires no organic matter for its nutrition, afd is» 
apparently capable of assimilating carlson from acid carbonates. 

The presence of either calcium or sodium aé@#d carbonate dis- 
tinctly favoursqnitrification ; neutral sodium carbonate greatly 
hinde nitrification. The nitrous org@ism occurs as nearly 
circular corpuscles, which stain deeply. It also oceurs as oval 
cocci, the endseoccasionally moree op less truncated. The re- 
mainder of the paper deals with ee nitric organism. The 
results show that the nitric organism develops freely in inorganic 
solutions gontaining potassium nitrite, Peso peti &e., espe- 
cially if sugercarbonates are present. Monosodium carbonate, 

1-4 grams per litre, exerted a very favourable influence ; 6 grams 
per litre, a retarding ipfluence. Disodiun carbonate greatly 
hinders the action. The nitréc organism produces neither 
nitrites nor pitrates in Anmosiaca] solution. In the absence of 
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ammonia, it energetigally “converts nitrites into nitrate, the 
presence of ammonia % apparently, a great hindrance its 
action. An attempt to isolate the organism failed. The nitri- 
ficatien performed by soil thus appears to be the work of two 
organisms, one of which oxidizes ammonia to nitrite, while the 
other oxidizes nitrit to nitrate. 


s 

Geological Seciety, June 10,—Sir Archibald Geikie, F.R.S.’ 
President, in ehe chair.—Before she commencement of the 
general business, Prof. Blake rose on behalf of those present 
at the meeting to congrattate the President on thg honour 
that it had Pleased Her Majesty to confe upon him. 
one who knew him could fail to appreciate how thoroughly it 
was deserved; and*the Geological Society would doubtless feel 
also the honour conferred on their science in the person of their 


President and the head of the Geological Survey of the Unitgd : Li 
served by Mr. Smyth in the summer of 1884, and extend to an 
{extreme distance in the invisible violet. 


Kingdom.—The folling communications were read :—Note on 
some recen? excavatiqns in the Welington College district; by 
the Rev. A. Irving.—Notes, on some post-Tertiary mar ne 
deposits-on the south coast Sf England, by Mr. Alfred Bell. 
Communicated by Mr. R. Etheridge,®F.R.S. The authors 
object .in this paper is to trace the successive stages in the 


yH 
e 
of platinum or aluminium. Observations were taken of the 
differences presented by the discharge when the substance of gn 
electrode was altered. The experiments were mostly at low 


b gaseous pressures, and included observations on the character 


No | 


of the phosphorescence then accompanying the discharge.—On. 


gold-tin alloys, by Mr. A. P. Laurie.—Note on a problem in 


the linear conduction of heat, by Mr. G B. Bryan. 
$ EDINBURGH. 

Royal Society, fune 1.—Prof. Chrystal, Vice-President, in 
the chair.—Prof. Tait communicated a paper, y Prof. Piazzi 
Smyth, on two series of enlagged photographs, one in the 


© visible, the other in the invisible, of the violet of the solar 


spectrum. The paper was acc8mpanied by the photographs. 
The observations include part of the spectrgm & previously ob- 


The previous observa- 


_ tions wé¥e included in sixty plates ; in the present series, twelve 


development of the present coast of the north side of the ' 


English Channel, and to ascertain the sources of the diversified 
faunas. The first traces of marine action on the south coast in 
post-Tertiary times, are found on the foreshore in Brack lesham 
Bay. Thegauthor’s reading of the section is somewhat different 
from that of the late Mr. Godwin-Austen ; and he divides the 
marine series into (1) an estuarine clay with Mollusca common 


to estuarine flats ; (2) a compact hard mud ; and (3) a bed of 


fine sandy silt with many organisms, These beds indicate a 
change from estuarine to deep-water conditions. 
the Selsey fossils is given, including, amongst other animals, 
upwards of 200 Mollusca. Of 35 species of Mollusca not now 
living in Britain, the majority exist in Lusitanian, Mediterra- 
nean, or Afican waters; furthermore, nearly 45 per cent. of the 
Mollusca are Ammon to the older Crags of the eastern counties. 
The author aonsiders the fauna of the Portland Bill shell-beds to 
indicate the furthe, opening of the Channel subsequent to the 
formation of the Severn Straits, and believes that this fauna 
represents the deposits wanting between the Selsey mud-deposits 
and the erratic blocks which, according to him, overlie the 
mud; these Portland shells indicate an intermediate tempera- 
ture, ‘‘ rather southern than northern,” according to Dr. Gwyn 
Jeffreys., In conclusion, details concerning still newer beds are 
given, and lists of fossils found therein ;,and the author observes 
that there is no evidence to show when thg English Channel 
finally opened up, beyond the suggestjon of Mr. Godwin- Austen 
that, if the Sangatte beds and the Coombe Rock are of the 
same period, it must have taken place after their formation. 
After the reading of this paper some remarks were made by Mr, 
Etheridge, Mr, C. Reid, Prof. Hull, and the author. 


Mathemetical Society, June 11.—Prof. Greenhill, F. R.S., 
President, in the chair.—The, following communications were 
made :—~Systems of spherical harmonics, by E. W. Hobsoa.— 
On the motion of a liquid ellipsoideunder its own attraction, by 
Dr. M. J. M. Hill.—On certain properties of symmetic, skew- 
symmetric, and orthogogal matrices, by Dr. H. Taber.—An 
application of the method of images to the conduction of 
heat, by G. H. Bryan.—A property of the cireum-circle, by R, 
Tucker. 

CAMBRIDGE. 


Philosophical Society, June 1.—Prof G. H. D&rwin, 
President, in the chair.—The following communications were 
made :—-On the part of the parallactic series of inequalities in 
the m@on’s motion which is a function of the ratio of the mean 
motions of the sun and moon, by Mr. Ernest W. Brown.—On 
Pascal's hexagramø by Mr. H. W. Richmond. The author 
applies Cremona’s method of deriving the hexaggam by pro- 
jection of the lines on a @odal cubic surface from the node.e By 
use of a neweform of the equation to this surface the equations 
of thé lines are obtained in a perfectly symffetrigal form, and 
their properties thence de&loped.—A linkage for describing 
lemniscates and. other inverses of conic sections, by Mr.eR.eS, 
Cole.—Some experiments on liquids electr$de€ in vacuum tubes, 
by Mr. C. Chree. Tis paper describes some experiments 
undertaken at the suggestion of Prof. J. J. ThomsOn on the 
electric discharge thrjngh vacuum tubes in which one or both of 
the electrodes were liquid surfaces. The'liqfids employed were 
mercufy and sulphuric+agid. The glectwdes when golid were 
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more plargs are added in the violet region? and pwo independent 
photographs of each part have been taken. The photographs 
agree with those of Prof. Rowland in indicating thatghe Fraun- 
hofer line, ‘‘little g,” is either entirely absent now from the 
solar spectrum, or has become very unimportant.—-Mr. R. Kid- 
ston read a paper on the fossil plants of the Kilmarnock, Galston, 
and Kilwinrfing coal-field in Ayrshire. All the species which 
are described in the paper belong, with orè exception, to the 
Lower Coal-measures.—Prof. Tait communicated the second 
and third parts of a paper, by Prof. C. G. Knott, on some rela- 
tions between magnetism and twist in iron, nickel, and cobalt. 
Part II. contains a continuation of former experiments on the 
twists produced in the magnetic metals when they are under the 
combined influence of circular and longitudinal magnetizations. 
A rectangular rod of cobalt twists, like nickel, left-handedly, 
when a current is passed along it in the direction of magnetiza- 
tion. Iron twists right handedly unless strong fields are em- 
ployed. There is no reversal of the twist in nickel when strong 
fields areaused, but a maximum can be reached. The magnitude 
of the twist which is produced by a reversal of one force depends 
upon which force is reversed. In general, reversal of the feast 
tudinal field produces the greater effect ; but iron and nickel, in 
low fields, twist most when the current is reversed. Hysteresis 
is very evident in all the phenomena. Evidence is given in this 
part in @onfirmation of the truth of an expression, which was 
given in Pa? I., for the twist in terms of the elongations in a 
thinfwalled tube of given radius. Part IIL*contains a discus- 
sion of the magnetic consequences of twisting a magnetized wire 
—more especially a circularly-magnetized wire. ‘The peculiar 
panner in which the magnetic change®sometimes lags behind 

e stress, sometimes shoots ahead of it, is fully investigated. 
This effect is found to depend upon the strength of the current, 
on the amount of the twist, and on the amount of vibration to 
which the wire is subjected. The longitudinal polagty which 
is acquired when a wire carrying a Gurrent is twisted appears 
to be high in comparison with the intensity induced at the 
circumference of the wire. This seems to indicate tite existence 


of molecular groupings which alter their configuratio&’ when e 


subjected to change of stresser of Magnetic force. The effects 
which are observed when an apparently demagnetized wire is 
subjected to twist suggest that a magnetized wire may in certain 
circymstances consist of alternate layersgf opposite polarities. 
Any strtss which acts differently on these layerg will produce 
powerful magnetic effects, Fro his own experiments and 
those of other observers, Dr. Knott concludes that the first 
effect of a shearing stress on the molecular groupings is not only 
to incwease the average intensity in thè direction of the mag- 
netizing forge, but also to bring into prominence a relatwely high 
intensity in directions at right angles to it—Dr. Buchan 
communicated a paper by Mr, R.T. Omond, Superintgndent 
of the Ben Nevis Observatory, and by My A. Rankin, assistant 
observer, on the winds of Ben Nevis, The exact determination 
of northerly winds is not very easy, owing to the shape of 
the hill. The cliff, 2000 feet in heMht, which forms the 
northern fage, breaks these winds up, and makes them 
squally and uncergain. 
ag north when they should really have been entered as north-east 
or north-west. Southern winds are on the whole slightly mofe 
frequent than northerly winds are. t sea-level the most 
frequent wind is west; and south-west, vest, and mprth-w@st* 


Some may be entered on the record ° 


include nearly half of the total observations—moréthan half if" 


calms pre excluded. These low-level winds are in exact accord- 


ve 
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* ance with the distribution of barometric pressure over the 
Beitish Isles according to the Buys Ballot’s law, which asserts that 
the winds blow counter-clockwise round areas of lotv pressure, 
such an area lying te the north of the British Isles. But the Ben 

«mæ Nevis winds do not fit in with such a distribution of pressure at 
all, which indicates that isobars drawn at the level of Ben Nevis 
(4400 feet) have dire@igns differing entirely from the directions 
of sea-level isobars. In other words, the distributiog of average 
barometric pressure which extends over the North Atlantic and 
North-western Europe, and dominates the stirface wind over that 
area, does notein this country extend to a vertical height of one 
mile. Precautions were taken tg make certain that this difference 
was not due to a difference between the methods of observation 
at Ben Nevis and at low-level stations. 
small area is lyifig ta the north-eastward, the sea-level winds are 
west or north-west ; but the Ben Nevis winds may be north- 
east, blowing straight out from the centre of the area of low 
pressure. In larger storms the Ben Nevis winds are pfactically 
identical with tke sealevel winds, which indicates that a storm 
has a vertical extent proportionate in some way to thethorizontal 

* area whic it covers. ‘he outflowing wind seldom or never 
occurs when the centre is to the south or west, but only when it 
is to tife north or east ; and it is most strongly marked when an 
anticyclone lies on the other side. The outflowing current seergs 

. to carry the ascending air of the cyclone to the descending anti- 

cyclonic regions. “The non-observation of the outward current 
when the centre of the cyclone lies on the south or west may be 
due to the fact that it passes at a higher level than the top of the 
mountain, for it then consists of air passing from hotter to colder 
regions, which will presumably rise to a higher level. The 
veering of the wind at great heights, which should occur accord- 
ing to the usual theory of cyclones, is very rarely observed.—Dr. 
Crum Brown read a paper, by Dr. A. B. Griffiths, on the blood 
of the Invertebrata. 
RARIS. ` 


Academy of Sciences, June 15.—M. Duchartre in the 
chair. —On the deformation and extinction of ifolated or 
periodic aërial waves propagated in the interior of delivery 
tubes without water and of indefinite length, by M. J. 
Boussinesq.—On a volatile compound of iron amd carbonic 
oxide-iron-carbony], and on nickel-carbonyl, by M. M. Berthe- 
lot. The author finds that iron, taken in a particular state, 
combines directly with carbonic oxide at ordinary gemperatures 
(about 45° C, ives the best results) to form a very volatile gom- 
pound. The required state is attained by reducing precipitated 
iron peroxide by hydrogen, or by decomposing ferrouf oxalate 
by heat, and completigg the reduction with hydrogen. Iron- 
carbonyl is analogous to nickel-carbonyl, discovered by Mond 
Lang, and Quincke (Journ. Chem. Soc., vol. Ivii. p. 749, 1890). 
M. Berthelot has investigated the stability of the latter com- 
pound agd its reactions with oxygen, sulphuric afid, ammonia, 

° afid nitrogen dioxide.—Qesemé of meteorological observations 
made at Ecorcheboeuf, near Dieppe, from 1873 to 1882 by 

M. J. Reiget.—Observatiois of Wolf's periodic comet, made at 
Paris @bservatory (West Tower equatorial), by M. G. Bigour- 

° dan. Two observations fog position were made on June 12. 
It is remarked that the comet is & round nebulosity about 20’ 

in diameter, and having a magnitude 13°3.—Observations of 


the new asteroid @) 


"East Tower equatorial, by Mglle. D. Klumpke. An observation 
for position was made on June 12.—Eclipse of the sun of June 
6; observations made at Lyons Observatory, by MM. Gonnes- 
siat and Le Cadet. Measures were made of times of contact. 


made at Paris Observatory with the 


a. —Obseryations of Wolf's periodic comet (1884, III.), fhade at 


Algiers Observatory with the Fouc&ult telescope ofeo-50 metres 
aperture, by MM. Rambaud and Sy. Eight observations for 


posit®n were made betweem Mey 15 and June 8.—Eclipse of f 


ə the sun of June 6, oBserved at the Observatory of the Flam- 
marion Scientific Society at Marseilles, by M. Jacques Léotard. 
—On the two forms ig which the co-ordinates of the surface of 
the fourth degree, described by the summits of cones of the 

* second order which pass through si& given points, are expressed 
by means of @ functions of two arguments, by M. F. Caspary.— 
@n an electric Indicator for the detection of small variationseof 
pressure in currents æf gas, by MM. G. and L. Richard— 

ws eer on the application of the measure of rotatory power 

a” to the @et@smination of compounds formed by aqueous solu- 

tions of mannite, with acid molybdates of soda and ammonium, 
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by Ņ.’D. Gernez. nf measuring fhe pyopgrtions of salts in 
soluuon which give the maximum rotabory effect on polarized 
light, the author arrives at*the molecular formula of the tom- 
pounds formed.— On quirfthyline, a homologous basg® of 
quinine, by MM. E. Grimaux and A. Arnayd.—On ureides 
derived from normal acids, by M. C. eMatignon.—Mode 
of formation of methyl-c&mpho-carbonates of methyl and 
ethyl, by M? J. Minguin.—On nitro-cyana@etic ethers, by 
M. P. Th. Muller.—Bledching of cotton Wy oxygenated 
water, by M. Prud’homme. The gddition of calcined mag- 
nesia to Òxygenatal water improves the bleachigg properties 
of the latter. According to the author, the superiority of the 
results obtained is due to the formation of,a peroxide of mag- 
nesium.—6le of the nucleus in the formation of the funda- 
mental muscular *€ticulum of the larva of Phrygane, by M. G. 
Bataillon.—On a special disposition of the eyes in Pulmonara 
Jasommatophora, M., Victor Willem.—-Egperimentgl contribu- 
tion to the study of growth, by M. Heney de Varigny.—On a 
cryptogamic disease of the Acrédium peregrinum, by M. L. 
Trabut.—On the existepce of a little Miocene vertebrate fauna 
in the rocks of the Saône valley at Gray, and at Mont d’Or 
Lyonnais, by M. Charles Depéret.—Contribution to the geo- 
dogical study of the environs of Digne, by M. Bachelard.— 

auna in a deposit of Quaternary strata at the environs of 
Pouillenay, by Don Jehl. 
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, CRYSTALLOGRAPHY, , * 


Elements opCrystallography for Students of Chemistry, 
Physics, and Minerglogy. @y George Huntingdon 
Williants, Ph.D., Associate Professor in the Johns 
Hopkins University. Second Edition, Revised, pp. 
246, with 383 Woodcuts and 2 Plates, (London: 
Macmillan and Co., 1890.) hd 


SHE position which crystallography ought to occupy 
in a scheme of scientific education is far from being 
generally recognized. Every day the importance of this 
branch of science, not only to the*mineralogist and geo- 
logist, but also to the physicist and chemist, is becoming 
more deeply felt; and yet, as a general rule, the syg- 
tematic study of crystallography is left quite unprovided 
for in our schools and Universities. 

If we @ke any standard treatise on physics, we shall 
find that the subject of the measurement and calculation 
of crystal forms is almost, if not entirely ignored ; and 
though it is, of course, absolutely impossible to discuss 
optical and other physical phenomena without reference 
to the wonderfully suggestive relations which exist 
between the properties resulting from internal molecular 
structuresyagd the crystalline forms which ave the “ out- 
ward and vjsible sign” of such molecular structure, yet 
the references are usually vague and, not unfrequently, 
misleading. In confirnmration of this statement, it may be 
mentioned that in a very widely-used treatise on physics 
—one that has passed through many editions in this and 
other countries—there is a hopeless confusion between 
the terms “ hemihedrism” and “ hemimorphism” in the 
account which is given of the rematkable phenomena of 
pyro-electricity. : R . 

Nor, as a rule, have chemists dealt more adequately 
with the subject of crystallography than their brethren 
the physicists. In many chemical fteatises we find such 
terms as pyramidal, prismatic, octahedral, rhomboidal, 
&c., employed so loosely as not to give the student the 
faintest idea of theereal symmetry of the forms which*are 
referred to. This neglect of cr}stallography by ghemists 
is seen to be the more serious when we remember two 
important circumstances—first, that crystallization is 
often the only means which chemists possess of isolating 
and readily distinguishing many bodies; and secondly, 
that new substances are being continually formed by the 
chemist, the study of some of which may throw new and 
aera light upon crystallographic principles. 

-Mre Fletcher, in a very suggestive address to the 
Mineralogical Society, has justly remarked ;— 


“Hitherto, at least, the chemists of this qpuntry have 
been too content, either to leave the crystalline form’ of 
their artificml products undetermined, og to impose the 
task ‘of their determinatjom on the already sufficiently 
occupied mineralogist. I®seems %bvious that in a satis- 
factory system of education every ghegnist should be 
taught how to measyre and describe the crystalline 
characters of the products which it is his fate toa | into 
existence. . . . A knowledge of the elements of crystallo- 
graphy, including tht mechanigs of cfystal-measurement, 


ought #0 be made a sine gud non fgr a degree in chemistry | 
. 
i 


eat every University.” ẹ 
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The consequence of this neglect of crystallography eby 
physicist$ and chemists has been that the teaching of 
crystallography has fallen almost entirely into the hands 
of mineralogists, and geologists. But there is no more 
reason why every book on mineralpgy should commence 
with a crystallographic treatise, than that it should in- 
clude dissertations on refraction or articles on chemical 
analysis, ‘ Crystallography should be taught asa special 
subject,” and the student whe, after his training in physics 
and chemistry, takes up the subject of mineralogy, ought 
to know at least as much of the megsurement and sym- 
metry of crystal forms, as he does of the effects of various 
media,on different kinds of radiant energy, or the re- 
actions of the several bases and acidg. 

It wold be easy to show that, much as mineralogists 
have done for the study of crystallography,ethe latter 
science would have been developed more logicajly, and 
perhaps more rapidly, if the illustrations of the pheno- 
mena of erystallization had not been so exclusively 
sought among natural products. We find not a few 
examples in the terminology of the science of the effects 
gf this one-sided growth of crystallography. 

Crystallography is based upon purely mathematical 
considerations, and the study of the principles of crystal- 
measurement, the discussion of crystal-symmetry, and 
the calculation of fundamental forms, ought clearly to 
be one of the first kranches ef applied mathematics to 
be taken up by the student of physics; thus the study of 
crystallography should certainly precede that of physica! 
optics. If this course were followed, the student of 
chemistry and mineralogy would come to the teachers of 
those sciences with such an amount of preliminary in- 
formatien as would enable him to profit by their 
instruction8. .? 

In the work now before us, Dr. Williams fully recog- 
nizes the importance of the principles for which we have 
been contending, and has endeavou%ed to supply English- 
speaking students with a short and clear treatise on the 
principles of crystallographic science. It is certainly 
remarkable that the countrymen of Wollaston, Whewell, 
and Miller should have had to w&it so long for a work of 
this character ; though every stitlent of the sybject must 


gratefully remember the aid afforded by the admirable | 


little primer prepared some years ago by Mr. Gurney, 
and published by the Society for Promoting Christian 
Knowledge. 

Of Dr. Williams’s qualifications foP undertaking a work 
of this kind it is unnecessar@ to speak. is numerous 
original researches afford abundant evidence of his devo- 
tion to crystallographic study, and jn the preparation of 
the work he has had ghe advice and assissance of 
one of the first crystallographers of the United States, 
Prof. S. L. Penfield, of Newe Hagen. ° 


In otder to keep the work within te smallest possible e 


limits, it has been restricted to geometrical crystallo- 


graphy, but otherwise the work has “been modelled upon * è 


the.sarhe limes as Groth’ standard work, “ Physikalische e 


Krystallographie®” The plates and very numerous wood- 
cits afford the greatest possible aid,to the reader, arfd 


the typography leavés nothing to be desired. In lookigg, e 


through this revised edition, we arè struck With the-, 


almost,entire absence of those typographical-errors that 


so easily creep into a work of this kind, and which, e "° 
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thdugh so obvious to an expert, often prove to be a 
source of infinite trouble to the beginner. . 

In dealing with the vexed question of crystallographic 

otation, we think Dr. Williams has exercised a very 
wise discretion. hg simple and easily understood 
symbols of Naumann have been employed irf the first 
instance, but in almost every case the corresponding 
symbol of Miléer’s system has been added in brackets. 
While all students of physics, chemistry, mineralogy, 
and geology ought to equip themselves with such an 
amount of cryst&llographic knowledge as may be derived 
from the study of this book, only a very small proportion 
of them are likely to be called upon to deal wigh the 
higher and moge complicated problems of the science. 

E The small minority of students who devote thems€lves to 
purely ¢rys#tallographic sesearches may be fairly recom- 
mende® to employ from the first the beautiful method of 
notation devised by Whewell and perfected by Miller ; 
but it is more thap doubtful if the student with a smaller 
amount of mathematical training would gain any real 
benefit from such a course. In an appendix, ‘on zones, 
projection, and the construction of crystal figures,” the 
author of this work has indicated to such a beginner the 
nature of some of the methods of investigation which are 
pursued by more advanced students. 

In any future edition of the work—and such, we feel 
sure, will certainly be cal&d for—we think that the 
author would do wisely to add a table showjng the 
symbols of the chief forms according to all the different 
systems of notation commonly employed. The student 
who turns to the classical memoirs of Des Cloizeaux, 
Mallard, Bertrand, and others of the French school of 
crystallography, would thus be enabled to avail éimself 
of much valu@blesliterature, which, owing to the employ- 
ment of an unfamiliar notation, must otherwise remain a 
sealed book to him. , j 

We have spoken refretfully at the outset of this notice, 
of the general neglect of crystallographical studies ; but 
we are compelled to admit that, for this neglgct, crystal- 
logeaphe® themselves are largely to blame. The con- 
fusion produced by numérous rival systems of notation is 
answerable for much of*that feeling of despair among 
ethose wo attempt to make themselves acquainted with 
the subject. Ifthe time h&s noe yet arrived when a uni- 
form crystallographic language can be agreed upon, much 
might be accomplishgd if the plan adopted by the author 
o@ this work qf giving in every case the symbols acoor€ing 
to zwo systems were followdtl. This is already done in 
the Zeitschrift fiir Krystallographie, the Neues Fahrouch 
fiir Mineralogie, &c,.p the Journals of the English and 
French Mineralogical Sogieties,eand several qther well- 
known periodicals. Ifa conference of the leading crys- 
tallog’sphers of Germany? France, and England could be 

*held to decide upon the order in which the axes Should 
be taken in writing symbols and other similar arrange- 
* ments which are purely conventional and arbitrary, we 
* might hope to see much of the ‘confusion removet that 
has so long been a bar to the progress of this most fasci- 
nating and importang branch of science. 
» Ve fegl assured that the simultaneous publication “in 
this countryaid in*America of so simple and at the same 
time so accurate a text-book of the subject as thg work 


"we gre now censidering will do much towards rWiving 
e 
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and dfffusing a taste fog the study? of crystallography 
The student who mastery the contents of this lite 
ook will undoubtedly have much more to, learn beffre 
he is competent to,deal with all the higher problems of 
crystallographic science ; but, however far bis researches 
may be carried in the futare—and this is, perhaps, the 
very highest praise we can givg to the book—he will 
certainly Rave little, if anything, to w#learn. e 
. JOHN W. JUDD. 
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e PHOTOGRAPHY IN COLOURS. 


Photographie des Couleurs par la Béthode boterféren- 
tielle de M. Lippmann. By Alphonse Bergete (Paris: 
Gauthier-Villars et Fils, 1891.) 

HIS interesting little drochure contains an account of 

the recent achievements in colour photography 
which have been made so widely known to the English 
public through the daily papers. Coming from the pen 
of an “attaché au Laboratoire des Recherches (Rhysique) 
dela Sorbonne,” we may take this contribution as an 
authorized exposition of M. Lippmann’s work, and as 
such it will be found useful by physicists, chemists, and 


photographers, as well as by the general reader who . 


wishes to know the real state of the case concerning this 
important departure in photographic methods. In a 
short historigal introduction the author callseattention 
to the previous photochromatic attempts bY Seebeck in 
1810, by Herschel in 1841, by Edmond B@cquerel in 
1848, by Niepce de St. Victor in 1851 to 1866, and by 
Poitevin in 1865, Itis stated that these and all similar 
attempts were based upon purely chemical methods, the 
investigators seeking for some sensitive compound which 
would give chromatic impressions corresponding to the 
colours impinging on. the film. M. Berget adds the 
impomané remarle: “ a priori, ce problème est irréalis- 
able.” : 

Chapters ii. to v. are devoted to elementary optical 
principles. Chapter èi. deals with vibratory movements 
and their propagation, wave-length and period, and 
sonorous waves. In the third chapter the plf:nomenon 
of imterference is described afd explajned ; in the fourth 
chapter we have sections en the luminiferous ether, the 
velocity of light, the decomposition of white light by a 
prism, and Fresnel’s theory of the spectrum colours. 
The subject of complex colours, as dfstinguished from 
the pure colours of the spectrum, is also dealt with in 
this chapter, and is of special importance in connection 
with the colours of natural objects, to which the author 
devotes a short section. It is pojnted out that the prin-. 
ciple of superposition of vibrations holds good in gpties 
as in acoustics, and ¢hat just ingthe same way that the 
| diaphragm of a phonograph can take &p and faithfully 





transmit the*¥extremely complex sygtem of superimposed 
aérial vibrations produced by the human vgice, so the 
ether transmits “the complex guperimposed vibrations 
emanating from colouftd obja@ts. In connection with 
the history of the undulatpry theory, the whole credit is 
given to, Fresnel : “T’hanneur de donner la première 
théorie rationellg de la lumiére, en la considérant comme 
résultat dun mouvement ondulatoires était réservé à un 
savant français : Fuesne}” "We spauld like to*have seen 
homas Young receive at leAst an ponourable mention. 


e . . 
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The subject “of interference receives more detailed 
treatment in chapter v., the interference of direct and 
refl@cted waves, and the theory of Newton’s rings, being 
specially deal with, It is not till we come to the sixth 
chapter that we are introduced to the main qubjéct of the 
brochure. Yhe principle which guided M. Lippmann in 
his experiments is well and tegsely given. Imagine a 
plane metajlic mirror with its reflectisg surfa% coated 
with a transparent, homogeneous film of a silver,haloid 
in albumin or cdllodion. Supposing a coloured ray of 
definite wave-length to fall on such a filn®, the undulations 
would traverse the transparent sensitive film, and being 
reflected from the polished suxface of the mirror, and 
meeting th incident waves, would produce interference. 
The space in front of the mirror wguld thus be occupied 
by parallel planes alternately light and dark, and separated 
by half wave-lengths, ze. by spaces of 1/4,000,000 of a 
millimetre. There is therefore ample space, even withifi 
the thickness of the film, for several of these planes of 
interference. On development, the planes corresponding 
to the light intervals would alone give films of metallic 
silver, while the dark intervals would remain unaffected. 
On fixing, there would thus be left in the film a series of 
parallel films of metallic silver separated by half wave- 
lengths. Any pair of such films constitute a thin plate in 
the Newtonian sense, and will give by ‘Interference a 
colour corg:sponding to that which produced ,the original 
deposition of®he films when viewed by reflected light. 

To realize the foregoing principle experimentally, M. 
Lippmann has found it necessary to use dry films ®f 
collodion, or albumin, or gelatine sensitized by immersion, 
asin the old wet collodion process: emulsions are granular 
and opaque, and contain particles which are gross in 
comparison with the half wave-length of a spectrum 
colour, ‘and cannot be used. Moreover, it has not 
been found practicable to coat the refigcting syrfage of 
the mirror directly with the sensitive film, because the 
free iodine tarnishes the silver and destroys its reflecting 
power. This difficulty has been sugmounted by making 
the coated glass plate one side of a shallow trough with 
parallel sides filled with mercury, the coated side being 
inwards, and in close contact with the mercury. The 
conditions for refléction and igterference are thus ful- 
filled. The image of the spectrum is focussed on®a glass 
plate with a ground susface, which is temporarily fixed to 
the side of the celP or trough in the same position as that 
occupied by the sensitive plate, z.e. with the ground 
surface infwards. After focussing, the ground glass is 
removed, and the sensitive plate substituted for % in 
the position described. 7 

The spectrum was produced by an electric arc light of 
8do candle-power, and, the time ef exposure for the 
different parts ofethe spectrum was regulated by inter- 
posing cells with coloured solutions, beginngng with a 
solution of helianthin which transmits only the red and 
yellow, then replacing this by a cell of pdotassjum dichro- 
mate which transmits tired, yellow, and green, and 
then finally exposing for a few segonds without’ any 
screen, so asto impress the blue,and violet. The whole 
time of exposure varies, according to the sensitiv€ness of 
the film, from half àa hour to two hours., The details of 
development and fixing are għen by M. Berget, and do 
not differ fundamentalfy frotn he ordingry Methods. 
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The finished image, when dry, shows the spectrum 
colours bY reflected light with metallic brilliancy, and 
as the colours are purely optical, dépending only on 


reflection and interference, they are permanent. As the * 
author points out, it is certainly a gorvellous tribute to 


the fidelity of the photographic method that a series of 
laminz of metallic silver separated by intervals of only 
about 1/4,000,000 of a millimetre should, retain their 
positions with optical accuracy during the processes of 
fixing and development. . 

There can be no doubt—as will be admitted by all who 
have seen the results—that M. Lippmann is to be con- 
iegratulated on having made a most important advance in 
the methods of photochromy. How far his experiments 
go towa®ds the realization of the great problem of photo- 
graphing objects in their natura] colours is a question 
quite distinct from his present achievement. M. Berget 
tells us that satisfactory reproductions of coloured glasses 
ifluminatedefrom behind by the electric light have been 
obtained, but this is only a very little step in the desired 
direction. 

e“ Que reste-t-il à faire pour rendre absolument usuel le 
procédé photochromique de M. Lippmann?” There re- 
mains a great deal! Not the least of the requirements 
is a transparent sensitive film equally sensitive to every 
colour of the spectrum, and sufficiently sensitive as a 
whole to enable thg impresséon to be secured with a 
moderate exposure, instead of 30 to 120 minutes. Till 
this is accomplished we are not much nearer the solution 
of the problem of photography in natural colours than we 
were beforg. M. Berget speaks hopefully of the prospects 
in this direction, and we wish every success to his anti- 
cipationg. But itis no detraction from the merit of M. 
Lippmann’ results if these have no immediate bearing 
on practical photographic processes. As a triumph of 
physical science these experiments will live. 

a “ Cest aussi un triomphe pour la Science française, car 
ce mode de reproduction des couleurs du spectre à Paide 
des lames minces limitées par des plans d’argent constitue 
une mateérialisation, réalisée par un savant français, de 
ces ondes lumineuses congue pounle première fois par“le 
puissant génie dun autre Franggis illustre: jai nommé 
Augustin Fresnel.” e 


With this patriotic outburst M. Berget conclufies his e 


pamphlet, and the compatifots ôf Niepce and Daguerre 

may well be gratified with this latest emanation from the 

physical laboratory of the Sorbonne. e 
e 


R. MELDOLA. © 
e 





OUR BOOK SHELF. 
Geometry of Position. By R. H. Graham, Aythor of 
“Graph& and Analytit Staties.” (London and New 
York: Macmillan and Co. 1891.) è 


THIS work essays to fill an existing went by providing an 
English text-book on the important subject of geometry of 
position in relation to graphical statigs. 

The author gives an introductory chapter on anharmonic 
pengils*and eatios, followêd by an interesting chapter on 
projective conics,*and devotes the remainder of the book 
tothe application of graphic methods to statical problema, 
including, amongst pthers, the disc®sion of Maxwells 
theory of reciprocal figures. ss 

The chapter on anharmonic pencil$ 
have bgen considerably improved by the introduction, at 


the beggnning, of more definitions and explagations of the e 


= e 


e 
and r&tio$ would "g 
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e Bernhard Wishaw. 
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nemenclature adopted. The proofs of Desargue’s theorem 
and its converse, given on p. 3, are unduly compressed, 
considering the early stage at which they are introduced ; 


æ and the student’s preliminary difficulties will be increased 
e@ by the fact that the enunciations have been given in suc- 


cession, while ther€ is nothing to indicate which is to be 
treated first. . 

In the chapter on reciprocal figures, we would suggest 
that the proof given of Theorem I, Art. 50, might with 
advantage have been dispensed with. In Art. 52 it is 
erroneously assumed that OB’ is equal to force (1) ; this 
assumption mars a proof which would be otherwise good. 

The work efhibjts evidence of originality, and it is, per- ' 
haps, to be regretted that the proof-sheets have apparently į 
been revised only by the author himself. Their revisio 
by one who had no part in compiling them would ptobably 
have contributed ib a better arrangement, ang to the 
exclusion of much that is vague. 

The c@refully drawa diagrams of different problems 
contained in the book form admirable Hlustrations to the 
non-technical reader of the nature of the operations in- 
volved in the application of the graphical calgulus, and df 
the character ofthe results obtained by it. They are the 
more welcome as such information is not readily available 
in English text-books, while in foreign treatises it is often 
developed in such minute detail as to make the foundatiogs 
nearly inaccessible to the genera] reader. 

A word of praise is due to the interesting collections of 
examples at the ends of the chapters, which are, it seems, 
mostly original, but partly drawn from sources not often 
laid under contribution in the ordinary text-books. 

x e ALEX, LARMOR. 


The Species of Epilobium occurring North of Mexico. 
By Dr. Trelease, Director of the Missouri Botanic 
Garden. From the Second Annual Report of the 
Garden, issued April 1891. 48 pages, 48 phates. 

EPILOBIUM is not a very large genus, but is spread uni- 

versally through the north temperate zone, botheamongst 

the plains and, mountains, and reappears €n plenty in 

New Zealand. The species are very difficult of delitnita- 

tion and definition, and great diversity of opision has 

prevailed as to their gumber, and the validity of the charac- 
ters which have been used to characterize species. It Js 
evident, moreover, that many of them hybridize freely in 
nature. Passing over the earlier well-known, writers, such 
as Purah, Muhlenberg, Hooker, and Gray, in 1876 Barbey 
contributed a monograph of the Californian species to 

Brewer, Watson,and Gway’s “ Flora of California,” and later 

publishedl excellent figures of the new species which he 

there° described. In 1884, Haussknecht published a 

monograph of the whdie geus. Of the 38 species dealt 

with in Dr. Trelease’s paper, 13 have been proposed by 

Haussknecht, 3 by Barbey, 4 by himself, and one by 





a Parish, so that mote than half the 38 have been lat@ly de- 


scribed forthe first timg Dr. Trelease describes fully 
all the species known in Temperate North America, gives 
an octavo plate of each of them, and a detailed account 
of their geographical distribution, citing the numbers of 
all theerecent collectors. Of tge 38 species only % extend 
their range beyond the’American continent.® The paper 
willebe a very acceptable contribution to our knowledge 
of a difficult genus an will no doubt be incorpgrated in 
the new “Flora of North America,” of which the second 
volume is alreadygpublished, and the first and third of 
which we anxiously wait for. J.G. B. 


2 e 
A Guide Book to Books. Edited bye E. If. Sargarft and 
(London : Henry Frowde, 1891.) 
THERE are so nny books of all kinds that ordinary 


- ereadews may be excused if they are sometimes at f loss 


as to the Work which they ought to select for study. 

The editors of the present volume have come to the aid 

gf such rgaders, and may be ohea on the 
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mantfer in which they have accompl®htd a useful but 
most? troublesome task. They make no attempt, in a 
philosophical sense, to classify the various subjects pith 
which authors have dealt ; they simply take these subjects 
one after the othey, in alphabetical order, and set down 
what seem ,to them the’ best books relating to each. 
Taking into account the amount of space af their disposal, 
they probably could not have chosen a plah that would 
have beqn more readily intellig&le. Of course opinions 
will differ about the value of the works incMided in the 
severaé lists, Everyone who consults the volume will be 
of opinion that the editors have omifted some things 
which they oug&t to have noted, and that they have 
neted some things which they ought to have omitted. 
But there cannot but be a general agreement that, wpon 
the whole, the selection has been made”on sound 
principles, and that it is likely to be of real service to 
very many of those who may have occasion to refer to it. 
A large number of eminent writers have helped the 
editors, not only by drawing up lists of books, but by 
giving them much valuable advice. 


Tasmanian Oficial Record, 1891. By R. M. Johnston, 
F.L.S. By Authority. Second Year of Isgue. (Tas- 
mania; William T. Strutt, Government Printer, Hobart, 
1891.) 

ANYONE who may wish to obtain information about 

Tasmania will be hard to please if he does not find what 

he wants in this elaborate volume. It begins with an 

account of the general physicaleoutline of the island, and 
then we come to Tasmanian history, and to the Tasmanian ' 
constitution and government. After a chaptee on Crown 
lands we are invited to consider the geology and mineral 
products of Tasmania, its flora and vegetable products, 
fauna and animal products, populatiog, vital statistics, 
trade and interchange, accumulation, finance, production, 
law, crime, and protection, and “intellectual and social 
provision.” The work is wound up with a view of the 
progress of Australasia, and a summary of general 
statistics. In the present issue some important additions 
have been made to the book as originally published, and 
by devoting attention fo classification the editor has tried 
to “obviate any difficulties that might arise from the 
necessity of bringing together in one volume such a 
variety of subjects.” 
e 





LETTERS TO, THE EDITOR. 
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[The Editor does not hold jrimself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or ny other part of NATURE. 
No notice ts taken of anonymous communications. | 


The Albert University, è 


RROF. LANKESTER, in the interesting lette published in « 
NATURE for May 28 last (p. 76), expresses his; desire to have e 
“a genuine professorial University set on foot in London, not 
because it is London, but because University and Kjng’s 
Colleges are there, ang respectfully petition Her Maje8ty te do 
for them what the monarch has*done in past days for other 
Universities.” bs 

Jhave Mt seen the petition of the Colleges. But I have 
before me the draft charter adopted “by their Councils, which I 
presume is integded to give effect to the prayer*of the petition. 
I can hardly imagine that Prof Tgankester was acquainted with 
jts gontent when he peħned thefSentence which I have quoted. 

If the Albert U nėversity is called into existence—and it seems 
very probable that its chafter will be ‘granted—it will be an in- 
stitutiom very similar to What the University of London was in 
the early yearseof its existence, when it srew its candidates only 
‘from the so-called affiliated Colleges. e 

The charter commences By reciting “that it is expedient there 
shouldebe copstituied irfandsfor 1 London district (defined as 

. 
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‘a radius of fifteen mile§ from Somerset House’) a University 
. . . commending to its students systematic courses of teach- 
ing ‘and methods of study.” But ®‘ commending” is what we 
all do now. . 

The new University is to be of g federgl type. Beginning 
with University and King’s, “‘ other Colleges may front time to 
time be admitted.” This was ineyitable, though my pointing 
out the fact m&de my friend Prof. Lankester somewhat angry. 

Any medical school may ge admitted which is recognized as 
efficient by amy qualifying body under the Medical Atts. But 
while Colleges will have representatives on the Council, the 
medical schools willeonly have representatives on the Facilties, 

Degrees may be granted apparently in any sybject the Council 
please, subject to a regular course of study and examination. 
This will apparently admit theology, which is probably 
desifable thing, provided it be unsectgrian. ; 

The powers to grat degrees are rather large, and deserve 
careful consideration. The Lendon radius at once, as has been 
the case with the existing University,egoes off into Imperial 
infinity in the provision that anyone who has been a resident 
student in any University in the Empire may count his time and 
examinations, except that a ‘‘ final portion of the period of 
study” and the ‘‘final examination” shall be passed in the 
University. 

There is an unlimited power to-grant ad eundem degrees as 
well as hoflorary degrees at the discretion of the Council. 
Fellows of University and King’s Colleges (a purely honorary 
distinction in itself) are indicated as fitting recipients, and also 
“t past students of the said Colleges,” a rather large door to open 
if in the future a degree is to have any meaning at all. 

Power is taken to examine into the efficiency of schools or any 
academic institutions—work, already in the hands of other Uni- 
versities—and apparently the London radius again becomes 
infinite. è . 

Independen‘eU niversity lecturers may be appointed, 

The Coungil® will consist of members appointed for five 
years by (1) the Crown (Lord President); (2) Convocation ; 
(3) Colleges; (4) Colleges of Physicians and Surgeons; (8) 
Faculties. The Faculties are to be constituted (1) of teachers 
in the Colleges; (2) of examiners; (3) of persons who are or 
have been engaged in University teaching in London. The 
Boards of Studies are delegations from the Faculties, as they 
should be. All this is much on the lines sketched out in my 
own letter in NATURE. 

A rather remarkable feature in the $cħeme is the creation of 
a Convocation of graduates. Whatever mabe the fwnction of 
this body in other Universities, it i$ somewhat surprising to 
meet with its existence in what professes to be a teaching 
University. : 

The examinations are to be conducted® by examiners who are 
members of the respective faculties associated with external 
examiners ; @he teacher-examiner seems not to be insisted upon. 

These are the essential elemants of the proposed constitution. 
If it is asked what d@stinctive character the Albert UniveiSity 
will possess which will mark it off from the existing Ugiversity, 
or from that body as it might be conceivably reconstituted, I 
must confess that it seems to me to lie in a very small compass, 
Notwithstanding theuse of the ambiguous word ‘‘ commending,” 
when one would have expected “prescribing,” I take it for 
granted tha the essential feature in the whole scheme is the 
enforcement upon candidates for degrees of attendance upon a 
curriculum. “But in the existing University, this is alrea@y re- 
quired in the Faculty of Medicine. Prof. Huxley has further 
rd Nae it in the Faculty af Science ; and for my part I believe 
thd&t the time has arrived when it might be demanded without 
difficulty. The prominence given to®practical work in the 
science examinationg has made it all but impossible for a can- 
didate to acquit himself successfully who has pot attended 
a competent course of gnstruction. To insist on a cgirri- 
culum would be now scarcely more than the practical recog- 
nition of this fact. The only real point of diyergence is in 
the Faculty of Arts ; about isi speak with some hesitation. It 
may be that the enforcement 8f a curriculum is desirable » I gm 
not satisfied that iu this faculty it isso, orft any rate absolutely 
essential, as I think it isein the Fagulty of Science. With this 
exception I can see no net public gain in the new Scheme to 
justify the creation of the cumbrous machinerf of a new federal 
University. j à ` 


Seeing that the existi Universġy ise2 State institution in 
n 


actual possession of the feld, [think the publig at l@rge migh™ 
* 
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have reasonably expected from the Senate some statesmanlike 
criticism, riging above the petty level of supposed self-interest in 
ethe very serious action which the Governmentsis apparently about 
to take. 
They content themselves, however, with a sort of half-sulky 


- 


acquiescence in the scheme ‘‘so far as if proposes to confer on ® 


the petitioniag Colleges the power of granting degrees in arts 
and science to students of the Colleges who have pursued their 
entire academic curritulum within the Colleges.” The Senate, a 
little maliciously, proceeds to point out that “ the petition of 
the Colleges lays great stress upqn the paramount importance of 
close association of students and teacher-examiners, and of 
placing the power of granting ‘degrees in the hands of those 
teachers who have instructed the candigate®” It not un- 
naturally insists upon the inconsistency with this position of the 

roposal ‘‘to accept residence and examinations at other Uni- 
versities,@ if only a final period of study, ‘‘ which might bea short 
attendance at evening classes,” be passed at the pew University. 

It also @bjectsto the honorary and ad enndem degrees. But 
its criticism is even more destructive ig regard to thg Medical 
Schools, It is quite obvious that if the Medical Schools joined 
the Albert University, the teacher-examiner system would dis- 
appear, and the new and the old Universities would be simply 
competing agencies for doing the same kind of work in the same 
kind of way. The same argument applies fore or less to the 
other faculties as soon as the number of constituent Colleges 
becomes numerous. 

eYet so great is the magic of a phrase that the daily papers in 
reporting the proceedings in the Privy Council describe the scheme 
as that of a Teaching University. A University of the Scotch 
or German type may have some claim to that title; but no 
federal University can ever possess a valid one, for the simple 
reason that there will always be a morphological distinction 
between the Colleges which teagh and the University which 
examines and grants degrees. 

Prof, Lankester contended in his letter that the question 
whether University and King’s Colleges should have a University 
Charter was a sort of private affair between them and the Govern- 
ment. But I do not think this view can be accepted. Whether 
we like degrées or whether we do not, they have a certain value 
in the eyes of the public. Personally, I have no objection to the 
multiplication of Universities, if each has a proper geographical 
area assigne@to it, But the multiplication of Uniyersities in the 
samé place seems to me a great evil. It canffot be assented to 
without ¢he necessity being shown to be overwhelming. And 
in the present case it appears to me that it cannot be so shown. 
If the existing University is so injurioug®o the best interests of 
the higher education that another is imperatively demanded to 
do the work in which it fails, then it appears to me that two 
obvious points present themselves :— 

(1) The new University should be free from the defects that 
attach to the old one. Prof. Lankester@peaks of the ‘‘thraldom ” 
of “the Imperial centralizing institugon’’ ; but when the matter 
comes to be looked into, the new institution also proposes to be 
Imperial and centralizing, and will be found to exercise #he same 
or even greater thraldom on he individual teacher. 

(2) If the old University is really doing mischief, it is the 
paramount duty of the supreme Government, whose creature it is, 
to reform it. The fact that the Senate and Convocation are 
at 18ggerheads how this is to be effected is really beside the 
question. When public opinionedemanded the*reform of the 
older Universities, new ones were not created alongside the un- 
reformed old ones; but a Commission with executive powers 
effected the changes which were necessary. And for a similar 
procedure there is still timegat Burlington Gardens. « 

W. T. THISELTON-DYER. 


Royal Gardens, Kew, June 30. A 
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The Holarctic Region. 


REVIEWING the recently-published ®‘‘ Introduction to the 
Study gf Mammals” by Pref. Flower and Mr. Lydekker, Prof. 
Lafikester shtes (syra, 
work mention Dr, Heilprin’s opinion that the Palæarctic and 
Nearctic regions should be united and called the Holarctic 
region, But they do not adopt this®opinion, nor refer to 
Huxley’s proposal to term this same area Arctogea,” ando- 
on. Now, in this last statement my goof friertd She? 
perhaps writing from memory, is mistaken, Had ¥rof. Huxley 
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Ngarctic regions of Mr. Sclater and Mr. Wallace, I should 
certainly not have suggested to Prof. Heilprin a new name for 
that combination. Anyone looking to the passage (Proc. Zool. 
Soc., 1868, pp. 314, 315) in which Prof. Huxley defined his 


S: Arctogæa”—a name to which, let me say, I have not the 
@ least objection—will ge that it signifies that*part of the world 


which is not ‘‘ Notogza®” and therefore includes the Ethiopian 
and Indian regions of Mr. Sclater, whereas my ‘“ Holarctic” 
region expressly excludes them, and is therefore a very different 
thing from ‘‘ Arctogæa ” in its true sense. 

a ALFRED NEWTON. 
Magdalene College, Cambrid$e, June 12. 


e Aue 
" Force and Determinism. 


In your issue of March 12 (vol. xliii. p. 491), Dr. Oliver J. 
Lodge characterizes as ‘‘ perfectly correct ” the statemene “ that, 
although expenditure ef energy is needed to increase the speed 
of matter, none 1s needed to alter its direction.” I ha®e looked 
in vain for some notice of this apparently strange doctrine in 
your subsefjuent issues, w&h the exception that Prof. C. Lloyd 
Morgas (April 16, p. 558) objects that the Yirection of motion 
cannot be changed by purely metaphysical means, or will-power, 
But passing over this rather important and interestigg point wit 
only the observation that Sir John Herschel thought differently 
thought, in fact, that ‘‘ without the power to make some 
material disposition, to originate some movement, or to change, 
at least temporarily, the amount of dynamical force appropriatg 
to one or more material molecules, the mechanical results of 
human or animal volition are inconceivable” (Fortnightly 
Review, July 1, 1865, vol. i. p. 439)—I desire to call a 
moment’s attention to the first statement alluded to. 

Dr, Lodge admits that ‘‘expenditure of energy is needed to 
ncrease the speed of matter.” , But, as a matter of fact, is it not 
very difficult, if not indeed practically imBossible, to change the 
direction of a moving body without affecting its speqd? “A 
force at right angles to motion does no work,” says Dr. Lodge. 
Let us examine this statement for a moment. Let a body be 
moving in the direction @ to 4 with a speed sufficient to traverse 
the distance in one unit of time. Then let a force Wè applied to 





the body at a, at right angfes to“he direction of its motion, 
sufficient, if acting alone, to carry the body to d in the same unit 
of time. By the composition of forces, the body, at the end 
of the unit of time, would, therefore, be found at c. Bug the 
@istance ac is greater than ad; and as, by the interpositfon of a 
force at right angles to its moffon, the body has thus traversed a 
greater distance in the same time, has not its speed, as a matter 
of fact, been increased ? and is not this increase of speed actual 
work? and does not “this work require actual energy to 


perform it? è e Evan MCENNAN. 
Brooklyn, Iowa, U.S.A., June 9. 
e a oo 


I am glad to see my statement called in question, and hoped 
that it would have aroused more antagonism than has yet been 
expressed ; because I d® believe that it has important psycho- 
logical or metaphysical consequegaces, and should therefore 
either be repudiated by physicists or aftergdue discussion® be 
accepted by non-physicists, 4 

eWith regard to the specia! objection raised by Mr. McLennan, 
it may be sufficient to remark that, in bis diagram, ac is the 
‘lite of mgtion, ad the direction of the force, and that ad is not 


“at right ang®s to act His difficulty seems to be the one that 
` 8 g 


some people always feel with regard to the use of infinitgsimals 


™ ,ingeneral. He must remember that his diagram will ng apply 
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to the case of curvilinear motion unless the impulses contem- 
plated are momentary and Mfinitesimal. Z 
s OLIVER J. Lopag? 





The, Scorpigns at the Zdo, 


Your conteibutor of the notice, published èn NATURE on 
June 18 (p. 163), on the conténts of the Insect-howse at the Zoo, 
who laments the unfortunate circugustance that the scorpions 


| there in wptivity romain unnamed, may be glad fo learn that 
| these creatures may be easily identified, and, with a little dex- 


| 


terity, fearlessly handled. š 
During a recent visit to this house, the keeper obligingly 
showed me the Mvo Egyptian scorpions, one of which—the 


| black individual with the thick tail—was easily recognizable as 


Prionurus crassicauda, Oliv., a tolerably common Nerth 
African and Syrian form. ® . x 
To the other, however, I could pot so readily assifn a name ; 


į partly owing to its partial concealment, and partly to the fact 
' that critical inspection Is required to distinguish between the 


species of the genus to which it belongs. It appeared, never- 
theless, to be a specimen of Buthus europeus, Linn., the com- 
Monest of all the Mediterranean scorpions. But my attempt 


h | to verify this point by closer examination was immediately 


| frustrated by the keeper; who, evidently thinking that I was 
| qualifying for incarceration in Bedlam, hastily interpesed when 








I stretched out my hand to pick up the noxious animal. 

The third scorpion I did not see; but doubtless it is a 
specimen of oneof the species of Huscorpius. This, too, can. 
be easily named, no doubt ; but it will be necessary to handle 
the specimen in order to be certain on the point. 

I would warn your contributor not to be too sanguine of the 
permanence of she amicable relatiofs that appear at present to 
be established between these three Arthropods. If the supply 
of dead mice runs short, there will, of a suret on remain 
nothing but a few fragments of Zzscorpits. Suck thoroughgoing 
cannibals are not likely to be squeamish, when # member of 
anpther genus is before them. e 

In conclusion, some of your readers*may be interested to know 
that the spider referred to as Lycosa portosantana—which, by 
the way, should be styled Tarantula maderiana—is a very near 
ally of the famous and historical Tarantula of Italy; and that 
the hairy Brazilian monster, the so-called Mygale, who squats 
under a broken flower-pot in the next cage, has no moye claim 
to the title Tarantula then,any other Arachnoid with a formid- 
able aspect. e R. I. Pocock. 

Na ara History Museum, June 18. 





Cctacegns in African Lakes, 


WITH reference to Mr. Sclater’s inquiry (NATURE, June 11, 
p. 124) as to the occurrence of porpoises in the Victgria Nyanza, 
the following extract from Bernier, who wrote about 230 years 


į agog will probably prove of interest. ° 


I may add that in another passage Bernier gives further in- 
formatioff regarding the sources of the Nile. 

It would seem from the passage quoted that the occurrence of 
a Cetacean in the Abyssinian sources of thg Nile was probably 
known to early travellers, and, like the occurrence of diamonds 
in other parts of Africa, cannot be regarded as a new discovery. 

Science and Art Museum, Dublin, June 22. Y. BALL. 


i . ° 
An®Armenian named Murat and a Mogul who came as am- 


‘ bassadors from the Christian King of Ethiopia (że. Abyssinia) 


« to Aurungzeb shortly after his accessin to the Mogul Empire, 


in 1659, told the French physician Bernier, who then reskled? gt 
the Mogul’s court, ‘‘th@t the Nile hgd its origin in the countrey 
of gaus, that it issued out of the eah by two springs 
bubbling up gear to one another, which did form a little lake of 
about 30 or 40 paces long ; that, comiẹg out of this lake, it did 
make a considerable river; and from space to spgce it received 
small rivers ipcrefsing it. They added that it went on circling 
and. making as *twere a gigat isle, g&d that afterwards it tumbled 
down from steep rocks into a gréat lake in which there were 
divers fruitful isles®stdte of crøcodiles, and(which would be remark- 
able enotigh if true) abundagce of sea salves, that have no other 
vent, Ser, than that by which they take in their food, this lake 
bejng in the courftry of Dambea, three smgll days’ journey from 
Gundar and four of five days’ jgurney from the source of the Nile, 
&c., &c.” (“The Hiseory @ the Empjre of the Mogul,” English 


“translatior? of 1484, p. 44), e 
e ° s 
eo e . 
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‘QN SOME POINTS IN THE EARLY HISTORY 
l OF ASTRONOMY." : 
° : Vv. . 
JF is imperatiðe to be perfecġly definite and clear on the 
question pf the amplitudes above 26° ata hebes. ‘Any 
amplitude within 26° means that up to that point the sun 
at sunrise or sunset could be observed some day or days of 
the year—once only in the year if the amplitudesis exactly 
at the maximum, twice if the maximum is not reached. 
But in the.case pf these temples with greater amplitudes 
than 26°, it is quite clear that they can have had nothing 
to do with the sun. Is there, then, any*additional line of 
evidence that the Egyptians used these temples to obsetve’ 
thé stars? Here°a very interegting question comes in; 
a temple.built at che period to observe a star could not 
go on for ever serving its purpose, for the reason that 
the declination of the star must ¢hange by precession. 
Therefore a temple built with a particular amplitude to 
observe a particular star, useful for one period would be 
useless for another. ° 
We have here possibly a means of testing whether or 
not any of these temples were used to observe the stars. 
In those@ery early days, 3000 or 4000 years B.C., we must 
assume that the people who observed the stars had not the 
slightest idea of these possible precessiona] changes; they 
imagined, that they were just as safe in directing a temple 
to a star as they were in directing a temple to the sun 
But with a star changing its declination in an average 
way, the same temple could not be usedeto observe the 
same star for more than 200 or 300 years; so that at the 
end of th@t time, if they still wished to obsewve that par- - 
ticular star, tey must either change the axis of the old | 
| 
| 
H 





temple, or build a new one. 

As a matter of fact, we find that the axes of the tempèes 
have been changed anå have been freely changed ; that 
there has been a great deal of work done on many of 
these temples which are not oriented to the sun, in order 
to give them a twist. 

Once a solar temple a solar temple for thousands of 
years ;*once a star temple only haz star temple for some- į 
thing like 300 years, so that the éohditipns were entirely 
changed. . rae 

We get cases in which the axis of a temple has had its 
direction changed, and others in which, where it has been 
difficult or impossible to make thee change in a temple, 


-the change of amplitude has been met by putting up a 


new tempée altogether. We are justified in considering 
such temples as a series jn which instead of changing 
the orientation of #pre-existing temple, a new temple*has 
been built to meet the new cohdition of things. ẹ That, I 
think, is a suggestion which we are justified in making to 
Egyptologists on astr8nomical grounds. 

We cannot, of course, make it with absolute certainty, 
for the reason that in the case of most of these temples 
the best Egyptologists cannot give us the most precious 
piece of infermation which we require from the astrogomi- 
cal point of view. Thatis the date of the foundation of 
the temple. If in the gase of these temples it were abso- 
lutely certain that each temple was built at a certain time 
With a certain orientation, the use of the precessional 
globe would tell gis at once whether or not that temple 
was pointed to any particular star. Some gther astro- 
nomical consideratiows may here come to our helps If 
the north polar distance of a star is increasing—that is, 


-if it fs increasing its distance from the north pole—its de- 


clination is being reduceg, and ethe orientation of the 
temple would be gradually becoming more and* mére 
parallel to the equatoy; if the®declination of the star be 
increasing, then the orientation ‘of the temple wauld have 
had to be more and more north or soutk. The change 
in the orientation, therefore, could® give us important 
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information, and ultimately we might be able to determine 
what the name of that particular star was. At present fhe 
matter must remain more or less as a suggestion; but 
if anything like approximate dates can be given, then 


astronomy really may come to the rescue of the Egypto- 


logist and archafologist generally, ang repay that debt toe 
which I have referred, which she &ves to so many other 
sciences. 

Although, however, these matters can be discussed 
in a way that will indicate that the inqyiry is raised, 
I do not wish for one moment to speak of it as 


. being settled, because the observations which have been 


made already in Egypt with regard to the orientation of 
these temples have not been madeefrom such a very 
special point of view ; and further some alteration in the 
ampligide would be made by the presence of even a low 
range of hills miles away from Thgbes in the case of a 
star ring or setting pretty nearly north*or south. No 





Fig 14.—The two temples at Medinet Abou, sgowing the change in their 
. 


orientation. 

: x ° 
one would care to make the assertion with absolute 
definiteness until it was known whether or not the horizon 
in eaeh case was interfered with by hills or any inter- 
vening ohjects—was or was not,one, in fact, whith might 
be regarded as a sea horizon from the point of observa- 
tion; if there were impedimengs, the angular height of 
them must, of course, be exactly knoWn. 


e 
To continue this observation and this kind of thought 


a little further, we will go back to Karnak generally. In 
the firgt place we have the magnificent solar temple. 


Next w&have,two parallel temples, one of them a late ° 


addition to the solar temple itself, and another one 
parallel to it, each of them with an amplitude of 69°, 
ome N. of E., the ether S. of W. We have then two 
parallel temples aż right angles to the sqlar t&mple “at, 


Karnak. We have also a temple, with an°azimuth of # 


68° Neof E., and one, probably older still, with an ampli- 
s i . ny 


~% amplitude 19° N. of W. 
@ plan of the ruins t 


tude of 70° or 71° N. of E.; both these temples face 
n@rtherly, and nearly in the same direction. Near 
the last temple we have the ruins of another one 
at right angles té it, and this points to the westward 
We may assume from the 
tthe Naos is at the east end of the 
temple, therefore th@ chief pylon would have been to 
the west, and therefore the axis will be in that® direction. 
In the row of sphinxes, a double row connecting the 


temples of Maut and Karnak, the line is absolutely com- 


ethe year 1200 B.C. ? 


plete as far as their bases age concerned, with the excep- 
tion of two where there is a gap, and that gap is exactly 
in the axis of this temple prolonged. Here is another 
instance of the rights of the line of sight of a temple 
being strictly preserved. 

The Egyptians have been accused of hating everye 
regular figure, and,even in the boundary walls of the 
temple of Amfhon there are two obtuse anglese Round 
the Maut temple we also have walls, and there again this 
hatred of similarity se@ms to come out, for we have one 
obtus@and one acute angle. But if we‘examine the thing 
a little carefully, we find that there is a good deal of 
method in this apparent irregularity. The ewall of the 
temple of Ammdh is parallel to the face of the temple 
or at right angles to its length. One wall of Maut is 
perfectly parallel to the face of the temple or at right 
angles to the sphinxes. And the reason that we do net 
get right angles at one end of the wall is that the walls of 
the temple at Maut are paraliel to the chief wall of the 
temple of Ammon. Surely it must be that, before these 
walls were built, it was understood that there was 
a combined worship, that they stood or fell together. 
One thing was not attempted in ont temple and another 
thing in another, but the worship of each was reflected 
in the other. And if this be true you see that there was 
no hatred of symmetry, but a definite reason why these 
walls should be built as they were. è 

We can depend, and no doubt depend very completely 
indeed upon the labours of the Egyptologists, in the case 
of the temples of Rameses and of Khons. aN? Egypt- 
ologist so faf, I believe, has ventured to tell us the gate 
of the foundation of Karnak, but what Egyptologists have 
stated is that those two temples were built by the same 
king; their architecmre is exactly similar, they are paral- 
lel to each other, and they altogether bear 1eference to 
apparently the same period of Egyptian history. Now 
that king was Rameses IlI., and the year according to 
Beugscl®? was 1200 BC. Here then we have a definite 
basis of work. Ther is a temple with an amplitude 
of 63° N. of E., built 1%00 B.C. ; there is a temple with 
an amplitude of 63° S. of W., built 1200 B.C. From 
these amplitudes we deteymine as before the declinations ; 
they come out 53° N. call es 8. 

Was there an important star with a declination of 53° 
N., was there another with a declination of 53° S. in 
There were two important Stars, 
one with a “declination ofe53° N. and another of 53° S. 
at that time. The north star was y Draconis, the south 
star was Canopus. This strengthens the view that there 
was really some astronomical object in the plan and 
directioh of these temples. ° e 

Thus, at the time when these two temples were 
stated to have been bailt,eeach might have been used 
to observe one the rising, the other the setting, of an 
important star. We have long ago seen that so far 
the Egyptians, likeethe Babylonians at a later date, only 
had an idea of observing a heayenly body and the posi- 
tion of other bodies in relation to it, so loitg as itewas 
rising or setting, so that it was absolutely essential that 
the body which they were to observe should rise and sêt. 
You know perfectly well that in London there are many 
stars wgtich neithey rise nor set. The latitude of London 


œ% being 51°, the elevation of the pole therefore is 51°, and 


from the pole to the north point of the horizon being 51°: 
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of canfse any star which lies at that gistance from the 
pole gannot set, but sweeps round Without touching pie 
horizon at all. The latitude of Thebes being 25°, the 
distance from the pole to the horizon is much smaller,and 
so the number of stars which do not rise afid set is much 
smaller., The stars whichglid not rise of set were stars 
which were moving very slowly and the stass which rose 
most to the north and most to the southewere those 
bodies which were moving mosh slowly while they yet 
rose or Get. Cag this slow rate of motionęhave had 
anything to do with such stars being selected for observa- 
tion, te brightest star to the north, most slowly moving, 
the brightest stag to the south most slowly moving? It is 
possible that observations of these stars might have been 
mide in such a way that at the beginning of the evening 
the particular position ef y Draconis might have been 
noted with regard to the pole star, if there were no other 
reason; and seeing that the Egyptians thoroughly knew 
the length of the night and of the day in the different 
portions of the year, they could at once the moment they 
got the starting point of the rising of this star practically 

se the circle of the stars round the north pole as the 
dial of a sort of celestial clock. May not this really have 
been the clock with which they have been credited? 
However long or short the day, the star which Was at first 
above the pole star, after it had got round so that it was 
on a level with it, would have gone through a quarter of 
its revolution. 

So much then for the possible use of the temples built by 
Rameses III. in the year 1200 B.C. It has already been 
pointed out that although we håve in one an amplitude 
of 63° N. of E. we have other temples with amplitudes of 
68° N. of E? and 71° N. of E. Everybody frees that 
the temple, with amplitude 63° N. of E., was built 1200 
years B.C. I have shown that that temple®could have 
oBserved the most northerly star which did not set. May 
it not have been that the 68° temple and the 71° temple 
were temples built to observe the same star defore this 
one was built, because we know they could not have 
observed the star after this one was built, since y Draconis 
was decreasing its declination, therefore in previous times 
its declination would bave been Aégher, and the amiplitude 
thereforg of a temple to observe it would have been 
greater. a 

Looking back to the German tables and other calcula- 
tions, we find that with an amplitude of 68° we get a 
declination of 56°, dnd the same tables tell us that that 
declination was the declination of the same star y 
Draconis 2000 years B,C. It does look as if im all proba- 
biljty we are dealing with a series of temples not twisted 
but built in different places. be 

Can eve consider that the temple with an amplitude 
of 71° might have been used to observe that same star 
long before the temples were bifilt with amplitudes of 
68° and 63°? Theamplitude of 71° givts us a declination 
of 58°, we then find the year in which that same star 
y Draconis had that declination to have been about 3coo 
yeai® B.C. So that it is not impossible that®temple was 
built first of all to observe y Draconis 3000 years B.C., that 
after a time the star changed its declination so much that 
another temple became necessary, and 1000 years after- 
wards the change again becamg large, and still anotlfer 
temple was built to observe it. Thedéhree temples may 
form one sgries. 

The discussion is a little diffiailt because the orien- 
tation is very far towards the south and north, and there- 
fore a hill & few miles off woujd make a difference of 2° 
oy 3,in the orientatio:? of the@emple, and as yet we have 
no observations thet throw light on this point. 

We Rave then at TheBes alone,three converging lines 
of evidéhce which all go to strengthen the view that these 
temples were rtally—whatever else they might have been 
—usable as solar ahd stellar observatories. The differ- 
ence being of couse that in thegcase of the solaretemple 
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` AOE change of amplitude was necessary, but that in the 
c 


ave of every stellaf temple afer a lapse of a cértain 
number of years depending uppn the position of the star, 
the ‘temple must be twisted round if it were wished to 
continue to make observations of the same star. 

That raises an interesting question by the way. Long 
after the temp% had been used for observatien of a parti- 
cular star, Idħg after that temple line was blocked by ex-+ 
tended building, if the gorizon af these temples was left 
open it looks very much as if when awother bight star 
came along it was laid hold of for a new set of observations. 
However that mey be, it is rendered extremely probable, 


by the considerations I have brought bere you, that the | 


Egyptians 3000 years B.C. had been rendered practically 
conversant with theresult of the precession of the equinoxes 
by the fac? that they,had to rebu#d and alter their temples 
from time*to time because, the stars changed their decli- 
nation. If that be confirmed by subgequent investigations, 
it will show that these Egyptians possessed a very much 
more profound knowledge of astronomy than they have 
received credit for, because it is stated that the precession 
of the equinoxes was discovered by Hipparchus. It looks 
as if the precession of the equinoxes was probably 
published by Hipparchus as the result of an examination 
of the untold wealth of Egyptian astronomical obser- 
vations which has been unfortunately lost to the world. 

This question of orientation is after all one which 
survives among ourselves. All our churches are more or 
less oriented, which is a remnant of old sun worship, 
and the church is not always oriented exactly to the east, 
but so that the light of the sunrising upon the Saint’s day 
to whom fhe church is dedicated may be thrown along 
the chancel. » ° 

It has logg*been known that Stonehenge is oriented to 
the rising of the sun at the summer solstice. Its ampli- 
tude instead of béing 26% is 40° ; with a latitude of 51°, tte 
26° azimuth of Thebes is represented by an azimuth of 
40° at Stonehenge. 

The first of January is very near the winter solstice, 
but is not quite the winter solstice. If you look up the 
old records of the races that lived 2000 or 3000 years 
B.C., you will find that the different races began their 
year at different times, and even that ehe same race at 
different times began their yearedifferently ; the choice 
lay among the equinoxes and the solstices; and seeing 
that one of the very oldest temples at Thebes is oriented 
to sunset at the summer solstice wé’should not be at all 
surprised if investigation shows that when that temple 
was built fore than 3000 years B.C., the Egyptian year 
really began in what we should call our summer. We 
have ample evidence of this. And I think there is little 
doubt that when Stonehenge was built it certamly was 
built by people who Regan their year with the summer 
solstice, which yqu will remember is the time of the year 
in which in many countries it is the habit still to light 
fires upon hills and so on. 

The next, point is, what was probably the use made of 
these temples besides determining the length of thé year 
and regulating so far as they could the seasonal changes, 
thg times of the solsticés, the times of the equinoxes, and 
the various celestial phenomena? 

We understand thatein the very beginning of obser- 
vations in all c®untries, the moment man began to 
observe anything, we saw that he began togobserve the 
stars, and the momen? men began to talk about anything 
they, had setn they must have started byin some way or 
other defining the particwla? stars they meanf. 

They would obviously ®k firs? of the brightest,stays, 
and separate them from the djmmest omes ; they would 
then discuss the stars which ynever set, and Separate 
them from those which did rise and set; then thy would 
take the most strfking configurations, Whether large .or 
small ; they would choose out éhe constellation of Orion or 
the Gfeat Bear, and forésmal] gr@ups the Pleiades. These, 
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would attract attention, and be named before anything else. 
Then later on it would be imperative in order to com- 
nect their solar with their stellar observations that they 
should name the stars which Jay along ‘the sun’s path in 
the heavens. They would confine their attention to a a» 
belt round the equator rather than consider the configu- » 
ration of stars half-way between tlee equator and north 
pole. In afl countries—India, China, Babylonia, Chaldxa, 
Egypt—they hadea sort of girdle round the heavens, 
called by different names in different countries, and the 
use of this girdle of stars, which sometimes consisted of 

: twenty-eight stations, sometimes of twenty-seven, and 

sometimes of only ten, was to enable them to define the 

į place of the moon or of any of the plarfts in relation 

| to any of these stars. That condition of things, that 

jestage of thought, is brought well before us in the Jewish 
Scriptures. 

In the Book of Job we read, “Canst thou bind the i 
sweet influences of Pleiades, or loose the bands of Orion? a ! 
Canst thou bring forth Mazzaroth4n his season ® or canst 
thou guide Arcturus with his sons?” ° 

e Here we have the difficulty which has met everybody 
in going back into these old records, because there was 
no absolute necessity for a common language at the time ; 
it was open to everyone to call the stars any name they 
chose in any country, therefore it is difficult for scholars 
tè find out what particular stars or constellations were 
meant by any particular words. In the revised version, 
Arcturus has given place to the Bear with its train, and 
even our most distinguished scholars do not know what 
Mazzaroth means. I wrote to Prof. Robertson Smith the 
other day to ask him to give us the benefit of his great 
knowledge, and he s&ys that Mazzaroth is probably that 
band of stars round the ecliptic or round the equator to 
which I have referred, but he will only commit himself to 
the statement that it is a probable enough conjecture ; 
Ss people believe that it was a reference to the Milky 

a 





I mention this to show you how very difficult this 
inquiry teally is. The “seven stars” undoubtedly mean 
the Pleiades and not the Great Bear. Amore the brighter 
stars, Arcturus, the Pleiades, &c., are referred to by Homer 
and stifl earlier writers. So far as Egyptian and Chinese 
astronomy goes, practically the firs reference to a con- 
$tellation appears in Egypt with reference to the equinox 
which happened 3285 years B.C., and in China with 
reference tathe Pleiades in the equinox of 2357 B.C. 

In observing stars nowadays, we use a transit cirgle 
which is carried round by the earth so as to pick upthe ° 
stars indifferent circles round tlee axis of the earth pro- e 
longed, and by altering the inclination of the t@lescope of 2 
this instrument we can first get a circle of one declination e 
and then a circle of anoth®r. 

The Egyptians did not usually employ meridian observa- 
tions. Did the Egyptians make star maps? They certainly 
did® Jn the temple of Denderah, Which is a compara- 
tively modern temple, there @ a very precfous series o 
records which is certainly not at all modern. It repre- 
sents a good many of the Egyptian constellations. The 
centrą part was in all probability the zenith point of 
Denderah,itself, and at acertain distance from the centre ° 
point we have the zodiac represented excentrically. The 
constellations round the edg@ are those nearest the 
horizon ; the central ones are those nearest the north S 
pole; instead of having the Great Bear, we have the 
constellation of the Thigh, represqnting the well-known 
seven stars ; in addition we have the constellation Hippo- * * 
potamus, Which has now entirely disappeared. There is e 
also a Babylonian zodiac, which will show you that, 
aithough Babylonia and Egypt were adjacent countries, 
yat that they had e perfectly diffef€nt set of constella- e 
tions. Our present constellations camg not from &gyptiam Š 
times, but from much later—from Greek tines. It is'e 
almosé impossible to hope to recover the nanes of the 
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constellations used by people earlier than the Greeks, but 
stfll much is to be hoped from the study of the Babylonian 
records. In these we have a snail being drawn along by 
the tail of a snake or dragon. It is quite possible that 


“ewe may have there the origin of our constellation Draco, 


® which is the northesn constellation, and itis quite possible 
that this snail may indicate that the stars ine it moved 
with very great slowness. But it is impossible at present 
to co-ordinate these different fancies together. 
A very imgortant paper has recently been published 
by Mr. Le Page Renouf suggesting that before the year 
1500 B.C. the Egyptians really had an idea of meridional 
observations. gl hese observations are recorded in several 
‘manuscripts found in tombs; they seem to have been 
given as a sort of charm to the people who were buried 
in order to enable them to get through the difficulties o 
the way in the nether world. 
The hieroglyphs state that a particular star of a parti- 


e cular Egyptian consteligtion is seen at a particular hour 


of the night ; we have twelve lines repregenting the twelve 
hours 8f the night, and it is stated that we have in these 
vertical lines the equivalent of the lines in our transét 
instruments, and, that the reference “in tHe middle,” 
“ over the right eye,” “over the right shoulder,” or “over 
the left ear,” as the case may be, is simply a reference to 


e the position of the star. 


If this should be confirmed, one of the remarkable 
things about the inquiry will be that the Egyptians did 
not hesitate to make a constellation cover very nearly 90°. 
In those days evidently they wished to have as few con- 
stellations including as many stars as possible, in order 
perhaps that things might be more easily remembered. 

When the zodiac of Denderah was mentioned, I pointed 
‘out the constellation of the Hippopotamus very fear the 
north pole. This constellation is referred to in the records 
in question. 

Such then are some of the ideas which are suggested 
by the recent work of the Egyptologists. You see, I 
trust, that it is important that this work shouldbe con- 
tinued as clogely associated as possible with astronomical 
ideas, because, rflerely taking a very small part of*the 
area of which they have begun the consideration, we have 
come to the conclusion that, dealing with the temples 
alone, there seems a ®ery high probability that 3000, and 
possibly 4000 B.c. the Egyptians had among them men 
with some knowledge of astronomy, and that 6000 years 
ago the course of the sun through the year waf practically 
vefy well known, and methods had been invented by 
means of which it migpt in time be better known, and 
that not yery long after that they not only considered 
questioas relating to the sun, but began to take up other 

* questions relating to the positigns and the movements of 
the stars. It is quite probable that 1500 years B.C. 
at least they had an idea of meridional observations. 
If this be so, and jf more and more can be proved, I 
shink you wjil agree that, as I said before, astfonomy 
will have a slight opport®hity of repaying some of the 
great debt which she owes to the other sciences. 

J. NORMAN LOCKYER. 


ae en re -@ ETNEA PAE 
THES LATER LARWALe DEVELOPMENT OF 
è AMPHIOXUS. ° 
HE memoir by Mr. Arthur Willey, B.Sc., of University 
. College, Londofĝ, on this subject, in the Quart. Journ. 


e Microsc. Science, March 1891, deserves mgre thay a 
passing notice. It is one of the most inportant contribu- 
tigns which have been made to a knowledge of this vesy 
interesting animal. eIn the summer gf 1889, Mr. Willey 


e. was sent, by Prof. Ray Lankester with the aid of a Govern- 


ement grtintgo eolle@ the larvee and embryos of Amphioxus 
at Faro, near Messina. He returned with a large, series, 


e 
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9-90 worke i out in the laborgtory of 


University College, chiefly by means ‘of sections, £ 
histofy of the formation 8f the atrial cavity in this animal. 
In a paper published jointfy by Prof. Lankester and eMr. 
Willey (Quart. Journ. Micr. Sci., Auguste 1890), it was 
shown that the atrjal cavity does not forfn, as supposed by 
KowaleWsky, and by Rolph, as the result of a down-growth 
jof lateral epipleura ; but that it forms as aglongitudinal 
groove which sinks inwards along the ventral surface, 
becoming floored in by 4 small Morizontal growth on each 
side corresponding merely to that portion of the adult 
anima¥s ventral surface which lies between the two 
metapleura. The groove, now become a narrow tube, 
expands right afd left, until it acquires the proportions of 
the adult atrial chamber. 

The preserved materjal brought Hòme by Mr. Willey 
in 1889 did not enable the observers to determine the 
mode of origin of the secon row of gill-slits. Stages 
were noted in which there were as many as fourteen gill- 
slits of the first series (which are placed anteriorly on the 
animal’s right side), and stages were observed, of no 
greater size, in which two rows of gill-slits were present— 
one series on the right side and one on the left side of the 
pharynx; whilst the mouth, which in the specimens with 
a single series was completely lateral (on the*left side), 
had now taken up a median position. 

Mr. Willey again visited Faro in the summer of 1890, 
for the purpose of determining, by the study of living 
transparent larve, exactly the mode of origin of the second 
row of slits, and the stepsin the “symmetrization” of the 
larva. The byief account and few unconvincing figures 
given by Kowalewsky, in 1866, in relation to this matter 
had not commanded general confidence, althd&gh it was 
felt that so accurate and accomplished an ebserver could 
not have been completely mistaken. Balfout had said, 
ingreference to Kowalewsky’s observations on this matter, 
that he was “tempted to supposé that his observations 
were made on pathological specimens.” 

Mr. Willey completely and most successfully accom- 
plished the object which he set before himself in his 
second visit to Faro, and the results obtained are given 
in the paper under notice, illustrated by three folding- 
plates. He confirmed fhe main feature of Kowalewsky’s 
obsefvations, viz. that, the first row of gill-slits, after 
having (so far as the first eight are concerned) taken up 
a position on the 77g/f side of the pharynx, rotate down- 
wards across the median ventral line, and rise up into 
position on the /e/t side, whilst, simultaneously, a new 
series appears on the right side, not one by ene, but as 
many as six being formed at approximately the same 
moment. Mr. Willey corrects Kovwalewsky’s brief ac- 
count ig one or two nufferical details, and adds some 
very important facts, which are quite new. He shows: 
(a) that the anteriormost slit of thé primary series closes 
up and disappears during the process of*rotation ; (4) that 
some of the hinder slits of this series, which are not far 
advanced when the rotation begins (there beimg usually 
fourtgen, of which the last six are very smal, and lie in 
the median ventral line), also close up; so that, when 
the rotation is complete, and the gecond series of gill-slits 
has advanced in development to the number of eigh a 
“ critical phase ” is reached in which there are only eight 
gill-slits on each side of the pharyyx, all fairly well 
developed. g From this time forward new gill-slits are 
formed on éach side behind the lagt formed, and continue 
to increase in number so Jong as growth conténues, which 
appears to be a8 long as the Amphioxus lives. 7 

But the most important disgevery made by Mr. Willey 
is*as to the origjn gf the endostyle, a structure which has 
great importance trom the fact that it can be clearly 
identified, on account of §ts minute histological structure, 
with the endostyle of the Ascidians. e 

‘In the anterior fegion of the buctal cavity, previous 
observers have desgribeg in very young Amphibxus larve 

with on?y ong gill-slit) an tlongaged gland; “the club- 
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“Nps gland.” *ItPogens to the exterior on the left Side, but the <¢-shaped epithelial tract does not; it grows 
justin front of the big laterally-placed mouth, whemce it | rapidly at its angle along the line or interspace betwen  ' 
carpe traced, bending down aeross the median line and | the two series of slits, forming a double tract of modified 
passing up at #ght angles to the long axis of the body | epithelium consisting of parallel extensions of the two 
along the deep surface of the right wall of the buccal | limbs of the <._ It is now the epithelium of the hypo-™ 
cavity. It opens at its apex, 2s Mr. Willey haseshown, | pharyngeal ridge or endostyle. ° Ad 
into the buccaf cavity. Its eapliest appearahce (as de- Mr. Wiley regards the club-shap@d gland so intimately 
scribed by Hatschek) resembles that of a gill-slit, though | associated with the first stages of the endostyle as a 
it precedes both the mowth and the first gill-slitgin date. | modified gill-slit*belonging to the secondary (the per- 
Mr, Willey Suggests that it is a modified@gill-slit. By the | manent right-side series). Its early dewelopment in i 
side of this club-shaped gland and in front of it, mme- | fron of the mouth indicatesthis ; since, when the mouth 
diately associated*with it, is a band-like tract of modified ' acquires a median position (passing from the left towards 
bd Ld 
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Fics. 1, 2, 35 Diagrams showing three stages in the development of the gill-slits and endostyle of An®hioxus Figs. 1 and 2 are seen 
from the right side; Fig. 3 from the ventral aspect. In Fig. x the position and shape of the mouth, which lies on the left side of the 
animal, are@indicated by a dotted oval. The primary series of gill-slits are numbered inall the figures. The secondary series are not 
numbered. Fig. 2 shows the rotation downwards of the primary series of gill-slits and their nearly complete disappearance from view 
on the right side; at the same time the secondary series have develoBedgto the number of eight, and the end&style has become 
@-shaped,and is pushing its angle between the two rows of gill-slits. Fig. 3 shows the atrophy of the most anterior prigary gill- ® 
ie slite whilst some of the hindermost have disapp:ared and numbers ro and rz are in course of closure and@lisappearance. æ, praoral 
ciliated pit, opening on the animal’s left side, but seer? through the transparent integument; 4, the endostyle (<-shaped tract of 
modified epithelium); ¢, the club-shaped gland ; d, the edge of the right meta-pleur (the atrial cavity is not yet formed in the anterior 
pharyngeal region); ¢, thesix thickenings which develop the six anterior gill-slits of the secondary (permanent right-side) series; f, the 
. præoral tentacles. e 
e 
e * e e e be 


e 
intra-buccal epith@lium. When there are about eight | the right by a relative growgh, the reverse of thatewhich 
gill-slits of the primary series present, it is noa#iceable that brings the primary gill slits from the right to the left !), 
the apex of the club-shaped gland is bent over, so that ; structures just in front of it would be thrown round to the ° 
the gland t&ads to become <{-shaped,ewith the angle | right side, the side of the seconday series of slits. He 
directed backwards ; the adjoining epithelia? tract faith- | suggests that it is the early-developed anterior member * ¢ 
fully follows the bend. AMfirst thé upper limb of the <¢ | of the’ sec@ndary series Of gill-slits ; and points out that e 
is a good deal smaller than the lower,ebut as the primary | just as this modified gill-slit atrophies, so does its pair in ei 
series of gill-slits move from the right side*of the | the primary series, viz. the first. . 
pharynx to the left, the two limbs of the <<*become Mr. Willey pointe out the possibl®importance of these .’ 
nearly equal in lerfgth, and the angle,tak@s up a position | facts in reference to the views of Dohrn and of Van 





between the primary and the new secondary series of | Beneden, and makes an interesting compdrigon ‘between'g | 
slits. The club-shaped gland,tube now atrophies,entirely,.; the Agcidian tadpole and the Amphioxus latva, with a i 
Np. 1131, VOL. 44] ° s S ° . 
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view to suggesting some explanation of the extraordinary 
aSymmetry of the latter. Mr. Willey thinks that a cause 
of the one-sided position of the mouth and of the primary 
series of gill-slits in the Amphioxus larva may be found in 
the excessive anterior prolongation of the notochord at 
@ an early period of slevelopment, necessitating a pushing 
to either one side or the other of the mouth. There 
appears to be nothing in the mode of life of the larva— 
a free-swimming ciliated creature—wlich can be corre- 
lated with its@symmetry. The gradual process of “ sym- 
metrization,” by which the Amphioxus establishes more or 
less completely a bilateral symmetry on its way to the 
adult form, is gexactly the converse of that process by 
which the symmefrical larva of the Pleuronectid fishes 
becomes one-sided ; but in the latter case the asymmetry 
is clearly correlated with a peculiar life on the sea Bottom, 
whilst in the formerscase we can discover no such relation 
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THE*CCARDIFF MEETING OF THE BRITISH 
ASSOCIATION. ; 


T° arrange fos the reception of the members of the 

British Association who will visit Cardiff in August 

next, an influential Local Committee has been formed, 

e with the Most Honourable the Marquis of Bute, K.Te, 

Mayor of Cardiff, as Chairman, and a substantial sum has 

been subscribed for the purpose of defraying the cost of 
the meeting. 

Several sub-committees have been formed, all of which 
report to the Executive Committee, to which also the 
Council of the British Assdtiation has assigned the duty 
of electing new members and associates. Up to the pre- 
sent time 7 life members have been added, and Over 200 
annual members and associates, and as the time for the 
meeting approaches the number of new members and 
associates will be largely increased. : 

It may be convenient to describe what has been done 
by the sub-committees, so as to give a systematiceaccount 
of the prepagations already made and in frogress to 
provide for the c$mfort and entertainment of our expected 
visitors. . 

(1) Hospitality and Lodgings.—Many of the principal 
residents in Cardiff and the neighbourhood have signified 
to the Committee their desire to entertain members of the 
Association, and as the date of the meeting draws nearer 
numerous additional offers will be made by those of the 
toWnsmen who are unwilling or unable to fix their en- 
gagements so long befgrehand. It is understood that 
those ladies and gentlemen who have offered to invite 

eguests Will send out invitations as soon as it is known to 
the Committee who are c@ming» 

The hotel and lodging accommodation is not so great 
as in some other towns, but the Committee feel sure that 
with the private hospitality which will be offered there 
Will be enough for the needs of our visitors. e list 
of hotels and lodgings will De ready for distribution about 
the middle of July, it having been delayed to make the 
list as complete as possible. The list will be accom- 
panied by a map of Cardiff taken from the most recently 
executed ones. be 

(2) Geception and Section Rooms.—The reception room 
will be at the Town, Half, practically the whole of which 

* has been placed at the disposal of the Local Committee 
for the use of the Association. The vestibule will be 
e ¢ devoted to the sale®of tickets, the distribution of pro- 
e grammes, and other informatién, whilst tha As8emply 
Rooms will be fitted up as a drawing-ro®m with writing- 
tables, post-office facilities, and a book-stall. The Councils, 
ommittee of Recommendations, and General Committee 
aval meeg in various rooms, and others will be set apart 
"for the @fficerg of tlfe Association. 


As the Town Hallis about half a mile from the Section 


% room furthest away, a portion of the Drill Hall, tþe use 
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of which has been kindly granted by ford Bute, Colo; 
Gaskell, and Colonel Page, will be fitted up as a drawing- 
room, and the remainder will be used as a luncheon- 
room. As the Drill Hall is situated within very easy 
distance of almosé all the Section rooms, the members 
of the Agsociation will doubtless appreciatesthe advantage 
ot raving a drawing-room and dining-room so close at 
and. 

The majority of the Section fooms are very close to- 
gether, and the greatest distance is not more than half a 
mile; *tramcars and busses, however, run frequently 
between the extreme points, so that even that distance 
should offer no @ifficulty in the way of members wishing 
toeattend different Sections, 

(3) Entertainments.—The usual cSversaziani will be 
given on Thursday, August 20, arfd on Tuesday, the 
25th, and it is hoped that stientific men will aid the 
Committee in contributing towards the entertainment 
of our guests by the exhibition of novel experiments or 
specimens. The Park Hall, in which the conversazioni 
will be held, is well suited to this purpose, and itis the 
desire of the Committee to introduce as many scientific 
novelties as possible. 

A garden party, to which all members of the® Associa- 
tion will be invited, will be given by Lord and Lady Bute, 
probably on the Friday afternoon, though the date may 
be subject to alteration. Other social entertainments 
are projected by Lord Windsor and others, and Cardiff 
will probably in this respect not fall behind what the 
members have been accustomed to at other places of 
meeting, 

(4) Excuretons.—A considerable variety of @xcursions 
has been provided for both the Saturday ane the following 
Thursday. For the former, arrangements are being made 
by Sir W. T. Lewis for a party of members to visit the 
Cardiff Docks; by a committee appointed by the Board of 
Directors to visit the Barry Docks; by the Mayor of 
Newport and the Chamber of Commerce for a party to 
visit Newport and Caerleon. A special excursion is being 
arranged by the Colonel commanding the Severn Valle 
division of submaring miners for officers of the’ Britis 
Army to inspect the® Severn Valley defences. The 
stearfier €vill land the officers at the steep and flat holmes, 
and will continue with the civilians on board to Weston, 
from which they will visit Worlebury Hill and camp. 

Other excursions well be of geological and archeological 
interest, and will include excursions to Penarth and 
Lavernock, where the finest section of Rheeic beds in 
England is exposed; to the interesting dolmens at St. 
Ni¢holas and St. Lythan’s; to Llan@vit-major, where a 
year orytwo ago the refnains of a Roman villa were 
unearthed, and where a college is said to have existed 
in the fourth century; to Tinterh Abbey and Raglan 
Castle, the Forest of Dean, Merthyr® Brecon, and to 
some of the numerous collieries and iron-works in 
the South Wales coal-field. A practical natural history 
excuysion is being organized by the Cardiff*Naturalists’ _ 
Society to the Vale of Neath, which from the beauty of 
the spot should prove attractive. Several owners of 
works in the neighbourhood of Cardiff have expsesded 
their willingness to throw them open to the members, and 
arrangements will be made for visits togome of them. 

(5) Publigations.—A guide-book to Cardiff is being 
prepared for distribution to all members and associates, 
and the descriptive articles have been intrusted to the 
gentlemen who were best dittgd to write them. The 
article on the history asd archgeology of Glamorganshire 
ha’ ben written, by,the veteran G. T. Clark, of Dowlais, 
whilst tlat on the topogr@phy of Gardiff was undertaken 
by the lete James A. C8rbett, who, unfortunately, died 
before it was quite complete. Mr. T. Forster Brown, 
President of Sectio? G, has undertaken the description 
of the mining, geodogicg], and statistical featireseof the 
istrict ; the iadustrial portita belgg in the hands of Mr. 
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alloway. The® geological, zoological, and boffinical 

criptions have been written by Mr. T. H. Thoms and 
Pagf. W. N. Parker, with the help of many others. The, 
account of the educational arrangements of Cardiff will 
be treated of by Mr. Whitmell, Ingpector of Schools, 
and Principal J. V. Jones. ° a 

The excursions hand-book will contain ‘a map, on a 
scale of fouf miles to the inch, of the whole of the district 
in which the excursion$ will be held, speciallyprepared 
for the Committee by Messrs. Bartfolomew and Co., 
Edinburgh. As detailed accounts as possible eof the 
various points té be seen in the excursions will be given 
by those having special knowledge: ta&en together with 
the guide-book, it is thought that a very complete descmip- 
tion of eyerythingeconnected with this portion of South 
Wales will be furnished to the visitors. 

Other Committees hav@ been formed for the evening 
lectures and the working men’s lecture, but little more 
can be said about them than that they will provide to the 
fullest extent for the wants of the Association. The 
Local Committee are anxious that this shall be the case 
in every particular, so that the first visit to the metropolis 
of Wales will not suffer in comparison with previous 
meetingseof the Association. R. W. ATKINSON. 


MARINE BIOLOGICAL ASSOCIATION OF 
THE UNITED KINGDOM. 
WE have received thę annual report of the Council of 
this Association, presented at the general meeting 
on June @—the President, Prof. Ray Lankgster, F.R.S., 
in the chair.®,In the sea, as well as on land, the severe 
winter appgars to have had a marked effect on the fauna, 
and there is also,a complaint of mortality in the aquarigm 
attached to the Laboratory during the colder months; 
a result perhaps somewhat unexpected, considering 
the comparatively high winter temperature of the sea. 
We are glad to learn that a self-sown fauna is springing 
up in the tanks, the condition of which is said to be 
steadily improving, as is the case with all aquaria after 
one or two years of use. =e 
Under the head of the library (whith ought*to be re- 
presented in the balance-sheet bY a larger sum than is at 


present debited to it) the Association is to be congratu- 
lated on having received the gift of the late Mr. Spence 


' by the students for themselves. 
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of the Laboratory, both for research and for the purchase 
of material for teaching purposes. A sum of £500 (in 
addition to the annual grant of £500) has been placed on’ 
the Civil Service estimates for the current year, which, 
will, if passed,, place the Association in a position to 
carry on its work with less diffcyjty than has hitherto 
been the ease. 








UNIVERSITY EXTENSION STUDENTS AT 
CAMBRIDGE. 


TR work done by University Extenston students at 
Cambridge last year was so satisfactory that the 
Syndicate for local lectures are encouraged to repeat the 
experifnent this year. They will be prepared to receive 
a larger number of students, say fr¢ém 6¢@ to 80, most of 
whom will be lodged either at Selwyn College or at 
Newnham College. The periodgof study willelast from 
July 28 to August 22, or nearly a month in al, The 
Syndicate have just issued a detailed programme of the 
various courses of study; and we are glad to see that 
due attention has been paid to the claims of science as 
well as to those of literature and art. At the chemical 
laboratory, on alternate days, there will be a course of 
gemonstrations illustrating the methods of chemical 
manipulation in a short series of typical experiments. 
The pupils will be first shown each experiment, and will 
then be expected to repeat it for themselves, At the 
Cavendish Laboratory, on alternate days, a course of 
short experimental lectures, chiefly on electricity and 
magnetism, will be gdelivere®; and most of the experi- 
ments shown in the lectures will afterwards be performed 
Geology will be studied, 
on alternate days, at the Woodwardian Museum, where 
there will be a course of demonstrations on the leading 
fossil types of the animal kingdom, from the specimens 
in the Museum. A course of demonstrations, followed by 
practical work, will be given, on alternate days, in the 
physiologi@al laboratory; and Mr. Graham, ehief assistant 
at the Observatory, will receive students and explain the 
uses of astronomical instruments. Arrangements will 
also be made for taking small partigs of students to the 
Pbservatory at night. Single lectures will be delivered 
by various eminent Cambridge men, and in this part of 
the work science will be represented by Prof. G. H. 


Bate’s library, constituting an exceedingly valuable | Darwin, wHo will lecture on the history of the moon ert 


collection pf the literature of Crustacea. 

Some of the changes made in the permanent staff have 
been chronicled alyady: Mr. Calderwood has replaced 
Mr. Bourne as Director, an@ has appointed Mr. H. 
N. Dickson to succeed Mr. Garstang, who fook up 
a Fellowship at the @wens College in December last. 
Two temporary members have been added to the staff: 
Mr. F. Hughes, to carry out from the chemical point of 
view an igquiry into the possibility of manufacturing an 
artificial bag ; Mr. E. W. L. Holt, known already qs the 
author of some papers on Teleostean development, to 
conduct investigations into the immature fish question as 
regards the Dogger Bank and the region eastwards of it— 
the lifes of this latter inquiry are sketched in an appendix 
to the report. Among the fishery investigations of the 
past year are quoted experiments on the rate of growth 
and the age of sexua} maturity in food-fish? oyster and 
lobster culture, and the anchovy fishery which the 
Association desires to initiate. We are®glad to see that 
systematic physical obsefyations ere to be taken at the 
Laboratory in future. . o 

Eleven gentlemen-have visited the? Lboratory during 
the year for the purpôses of research, some of ghem on 
more than one ogcasion. This number, however, is by 
no means as large ae it shouldbe. è , : 

The, balance-sheet shows # satisfactory, if small, in- 
crease in receipts, the tems pointing o anincreased use: 
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some allied subject. We may nate that the students in 
science will be allowed to reqd in the Philosophical 
Library. . 





s o 
NORMAN R. POGSON, CLE. 


E regret to have to announce the death of Mr. 
*Norman Pogson, for thirty years the Director of 
the Observatory at Madras.” Mr. Pogson has been so 
long absent from England that, in a sense, he may be 
said to have outlived his reputation ; but those who cam 
recall *the condition of astronomy in this counfry some 
thirty yeafs since will refhember him as a rising astro- 
nomer of considerable promise, and as one of the, most 
indefatigable observers at that time, If his subsequent 
career*has not entirely fulfilled his early promise, perhaps ° 
the condition of the Madras Observatory is to some 


extent the cause. We believe that if astronomical equip- * e 


ment is very old and inadequate, and possibly Mr. Pogson , 
has accomplished all that could be done with his instru- 
ments and his staff. F 
Mr. Pogson’s astronomical careerecommenced at Mr. 
BiShop’s Observatory in Regent’s Park, at that tiv. 


under the direction of Mr. J. R. Hindg andshe thére took * g 


part in the observations for forming the ecliptic charis 


publisRed from that Observatory. In 1851 he left London, «—® 
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to assume an assistantship in the Radcliffe Observatory, 
Offord, under the late Mr. Johnson ; and therg his zeal 
was rewarded by the discovery of several minor planets, in 
days when the number of the known asteroids was com- 
aratively small, and their discovery conferred some little 
®distinction upon their fortunate discoveter. Of greater 
importance to astronomy was his subsequent devotion to 
variable stars and photometry, the latter carried out, we 
believe, with the apparently inapproprtate instrumental 
means of theeheliometer of the Radcliffe Observatory, 
Oxford. But the result of hissinvestigation of the amount 
of light that separates two consecutive magnitudes has 
never been displaced, and the fortunate employment of 
the number, whose togarithm is 0'4, to express this ratio 
will probably long connect Mr. Pogson’s name with the 
history of accurate photometry. ' 

After a somewhat,short stay at the Hartwell Observa- 
tory, Mr. Pogson left.England in 1861 to take charge of 

a the Madras Observatory. His direction of that institu- 
tion will Aiye be rerffembered in connection with the 
extraortlinary discovery of a telescopic comet, effected in 
consequence of the telegraphic communication he re, 
ceived from Prof. Klinkerfues, who expected that Biela’s 
comet might be seen in the constellation Centaur, after 
the brilliant meteoric shower to which that comet had 

® given risein November 1872. Mr. Pogson looked in the 
direction indicated, and by a remarkable coincidenc€ 
found a comet, which he observed on two, and only two, 
occasions. The orbit remains, therefore, indeterminate, 
but there is good reason to believe that the object seen 
was in no way connected with either of the two condensa- 
tions which together make up the Jost comet of Biela. 
And thus another and not uninteresting chapter was 
added to the history of this comet.. Several volumes of 
observations have been published under Mr. Pogson’s 
direction ; the last bears the date of 1870, so that prob- 
ably,and as the Director has often lamented, thegeductions 
are considerably in arrear. 

It will be interesting to watch the future of this, Obser- 
vatory. It isto be hoped that some steps will be taken 
to place it more ® accordance with the requirements of 
the present time. We believe that its abandonment has 
even been canvassed, but it cannot be sufficiently re- 
gretted if an Observa¥ory, possessing as that does many 


historical associations, and occupying a very favourable® 


position on the earth’s surface, be allowed to disappear. 
W. E. P. 


+ 
e 
° NOTES. 
THE death of Wilhelm Weber? the illustrious physicist, is 


announced. He died at Göttingen on June 23. On a future 
occasion we shall give gome account of his services to science. 





e 
* THE second ecture in connegtion with the Faraday Centenary 
was delivered by Prof. Dewar, F.R.S., at the Royal Institution 
on Friday evening last. 


On Tuasday, Lord Cranbrook, in fhe House of Lords,* moved 
the second reading of a Billthe object of which is ® allow the 
managers of science and artyschgols to transfer them to local 

«authorities when they@desire to do so. Lord Cranbrapk ex- 
plained that at present there were considerable difficulties in the 

» way, and that the proces was a very long and tedious one. The 
a pill proposed to make these schools transferable in the same 
* way as ordinary schools could be transferredsto School Boa®s. 
The Bill was read a second time. . 


Drs. J. BornMOLLeR AND P. SINTEMIS propose to occupy 
åhe presaft gunmer avith an investigation of the flora of the 
islands Samgthrace and Thasos, from which very few collections 
e2te to be found in European herbaria; also of Mount? Athos, 
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and ofthe Bithynian Olympus. They theg intend to take up 

their Winter quarters in Massul, and tÊ spend the followi, 

spring and early summer in the comparatively unknown moup- 

tainous region of Djebel Hamzin near Bagdad, and the mountdins 

to the as and east of ett e 


THE distingsished Ttalian poten! Prof. O. Renzig, is about’ 
to start on a botanical expedition to Massowah and®Bogos. 


. 

MR. J. P. Nicorgpn, at present Prof. Ewing’s dqnonstrator 
in the Yniversity of Cambridge, has been appointed to the 
Chair of Mechanical Engineering in the McGill’ University, 
Montreal. e 


Ê STALL for the sale of ‘zoological photographs” has just 
been opened in the Zoologiaal Society’s Gardens. at is placed 
in the centre of the Gardens, near the band-stand, and has an 
attractive exterior. Thg photographs sold are mostly repre- 
sentations oftanimals in the Society’s Gardens, but also include 
some taken in the Jardin d’Acclimatation of Paris, and in other 
similar establishments. 


THE marine laboratory of the Johns Hopkins University will 
be open this summer at Port Antonio on the north-east coast of 
Jamaica. According to Science of June 19, Prof. Brooks and 
some members of his party had already started for the station. 


THERE has been lately formed in Berlin (we learn from 
Naturw. Rdsch.) a ‘* Union of friends of Astronomy and Cosmical 
Physics,” with the view of organizing practical co-operation in 
these subjects of research in Germany, Austria, Hungary, 
Switzerland, and neighbouring countries, and algo in ‘the 
colonies, and where membership may be desireq® The object 
is to be sought by means of free communications of he members 
or@roups of members to head-quarters, whence advice and results 
of observations, &c., will be issued.” Sections are formed for 
observations (1) of the sun ; (2) of the moon ; (3) of the intensity 
and colour of starlight and of the Milky Way ; (4) of the zodiacal 
light and meteors ; (5) of polar light, terrestrial magnetism, earth 
currents, and atmospheric electricity; and (6) of clouds, halos, 
and thunderstorms. Prefe Lehman-Filhés has been elected 
President ©f the Uftion, and the presidents of the sections are 
Forster, M. W. Meyer, “Plassmann, Jesse, Weinstein, and 
Reimann. 


ACCORDING to a telegram sent through Reuter’s Agency from 
San Francisco on June 29, a series of sudden sharp earthquake. 
shocks, accompanied by subterranean rumblings, passed through 
SanYosé, California, that morning. The first shock was so 
violent that the electric-light tower, two hundred and forty feet 
high, swayed for at least ten feet. A panic prevailed in the 
town ; and in two of the principal hotel$, which were filled with 
tourists from the East, men and women rush@d half-dressed from 
their rooms into the corridors in a great state of alarm. The 
city rocked like a ship in the trough of the sea, and® when the 
second shock occurred, buildings rose and fell with a slow 
undulating motion, one partly erected | brick building tumbling 
to the ground. Many chimneys fell,” and a large number ook 
windows were broken, while considerable damage was done to 
crockery and other fragile articles in the horses. 


Germany ‘had very heavy rains op November 22 to 24 
last year, causing floods at a rather unusual time in the region of 
the Elbe, Weser,*&c. It is shown by Prof, Hellmann; that 
Middle and West Germany were then on the front side of a deep 
depression, whicl passed very slowly from north to south, 
taking aout go hours from the North Sea to Central Germany, 
less than ftalf the usual speed from west to east. A region of 
high pressure with cold lay to the east, biScking the course in 
that direction, and this afteewards spread over the flooded 
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THE Central” Meteorological Observatory at Tokio,, Japan, 
has begun the publication of hourl¥ meteorological obser€ations, 
cOmmencing with January 1898. The observations are cone 
tained in monthly Bulletins, and include all the usual elements, 
together with vapour tension, ehumidity, earth temperature, 
bright sunshi®, and hourly and daily meafis. Meteoro- 
logical obsefVations have been made for some years in various 
parts of Japan, includings hourly ebservations at Tokio since 
January 1,°1886, but have hitherto only*been published for 
certain hours. The observations are all made witheut self- 
recording instruments, excepting those of wind and sunshine, 
Some years ago the Director of the Service, I. Arai, visited 
this country, and other European countries, for the purpost of 
studying the various “neteorologica’ organizations, and we have 
no doubt that this important publication will be very valuable 
for meteorological researches referring to the North Pacific 
Ocean, where information is comparatively scanty. 

M. Maspeko has an interesting article in the current number 
of La Nature on the dog in ancient Egypt. It is illustrated by 
representations of dogs reproduced from Egyptian monuments, 
and by a mummy of a dog recently opened and sketched by 
M. Beckmann. In ancient Egypt, as in modern Europe, the 
dog was regarded both as a friend and as a useful servant. He 
also received the honours of a god, and there are cemeteries of 
dogs (corresponding to the cemeteries of cats) where mummies 
have been found by the thousand. Attempts have been made 
to identify the various species of dogs represented in wall 
paintings, but those naturalists who have investigated the 
subject haVe ngt always arrived at the same corfclusions. M. 
Maspero pojpts out that mummies supply more trustworthy 
materials for study, and urges that men of science should Igse 
no time in examining some of them, as cemeteries of animals 
are being very rapidly ‘‘ exploited.” 


_A COMMERCIAL company has for some time been working 
quarries in the neighbourhood of the well-known glacial grooves 
at Kelley Island, Ohio; and it was feared that these remark- 
able relics of the glacial epoch migltt be wholly destroyed. 
Fortunately the president of the compaty underfan@s the 
interest of the phenomena, and has taken care to prevent the 
most striking of them from being injured. We learn from the 
Cleveland Leader that some of the geooves have now been 
rendered safe, the company at its recent annual meeting having 
decided tha® the rocks on which they are furrowed should be 
made over to the president, by hom they will be transferreg to 
a scientific or historical society, ‘‘te be preserved in perpetuity 
for the benefit of science,” bd 


Mr. C. DAVIES SHERBORN is, we are glad to find, making 
satisfactory progress’ with the stupendous task he has undertaken 
in the production of his ‘Index Generum et Specierum Ani- 
malium.” °My, Sherborn has found it absolutely necessary to 
accept the year 1758, the date of the tenth edition of Linneus’s 
‘t Systema,” instead of the twelfth edition (1766), as the starting- 
point of binomial nomenclature in zoology, and this decision 
was greatly strengthened by the advices of Prof. Sven Loven, 
Dr. D. Sharp, and oghers who had carefully studied the question. 
This is the only alteration which has been made iy the original 
scheme (see NATURE, v@l. xlii, p. 54). During the year, "five 
hundred volves have been worked through, page by page, 
and a total of forty thousamd “species have been recorded, zz 
duplicate, involving a use o 80,000 slips. Each spegies eis 
recorded on a separate slip (5 inghes x %4) the whole of the 
reference, with the sole exteption of the page, being prigted with 
india-rubber type, thus insuring perfect accusacy of date and 
parts of volumes: as the pages gre also*checked during work, 
the chances’ of misquotatign are redgiced-to a minimum. As 
the volumes mentioned inglude the whole of the publications of | 
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Linnæus, many of Fabricius, Thunberg, and other voluminpus 
authors of that early period, it is, perhaps, permissible to think 
that more rapid progress may be made if future years. The 
dates of publication of the separate parts of a work have beem 
carefully attended® to, and much valua blg information has beene 
obtained. „ Some of this has appeared fn the Aznals of Natural 
History (Pallas’s ‘‘Icones Insect.,” ‘Nov. Spec. Quad.,” and 
White’s ‘‘ Journal”), while much remains in manuscript until 
the final completion of detail admits of its puBlication. As is 
well known, the authorities 8f the Natural History Museum 
have rendered every facility to Mr. Sherborn for the prosecution 
of his work, and the storage of the manusgripf$ within the walls 
of that institution, reducing the risk of loss by fire toa minimum, 
is a cogcession highly valued by the author. One set of the slips 
is arranged in order of genera, and, on application, is available 
for refer®nce to anyone compiling a monograph'of a genus, The 
manuscript is frequently consulted by those working at the 
Natural History Museum, even in kA present imperfect state, 
and will, from the very nature of the method of recording, prove 
of increasing value as it grows to larger proportions. 


In the report of the trustees of the South "African Museum for 
1890 it is stated that the curator, Mr. R. Trimen, has completed 
a thorough rearrangement of the fine collection of South African 

iurnal Lepidoptera in accordance with the monograph of those 
insects recently published by him, incorporating many additional 
species, and replacing imperfect or worn examples by fresher 
and more characteristic specimens. He has also begun the 
rearrangement of the more numerous and less known Crepus- 
cular and Nocturnal Lepidoptera. Mr. Trimen has completed 
for publigation two papers—one on the very interesting series 
of butterflies collected in South-West Tropical Africa by Mr. A. 
W. Eriksson, and presented by that explorer to the Museum in 
1888 ; and ethe other on some additions to the list of extra- 
tropical South African butterflies since the publication of the 
concludisg volume of his work. : 


Aw interesting account of the nest and eggs Of the cat-bird 
(Atluragus viridis, Latham) is given by Mr, A, J. North in 
the latest number of the Records of the Australian Museum 
(vol. i., No. 6). The habitat of the caPbird is the dense scrubs 
of the coastal ranges of New South Wales. Although the bird 
is common, authentic specimens of its nest and eggs seem to 
have been unknown until lately. For an opportunity @f examjn- 
ing such specimens, Mr, North is ind@bted to Mr. W. J. Grimes, 
an enthusiastic oologist, who recent secured two nests of this 
species on the Tweed River. The nest is a beautiful Sgructure, 


being bowl-shaped, and composed exteriorly of long twigs, . 


entwined around the large broad leaves of Ptarietia argyroden- 
dron, and other broad-leaved trees, some of the leaves measuring 
elev@p inches in length by four inches inebreadth. The leaves 
appear fo have been picked whe green, so beautifully do they 
fit the rounded form of the nest, one side of which is almost 
hidden by them. The interior of the nest is lined entirely with 
fine twigs. The eggs are two in number for a sitting, oval in 
form, being but slightly compresseg at the smaller ‘end, of a 
uniform creamy white very faintly tinged with green, the shell 
being comparatively smooth ang slightly glossy. Althou$h the 


cat-bir® is usually included in the fadtily of bower-building e 


birds, Mr. North has never known or heard of its constructing 
a bower. be 


4» cCATAL@GUE of the Australian birds in the Australian 
Museum, at Sydney, by Dr. E. P. Ramsay, is being published. 
Part IIL, which has just been issued, deajs with Psittaci. : 


. 
Ås a substance peculiarly fitted, by reason of its digh dis- . 
persive power, and transparency for ultra-Violet ‘rags, for study * 
of the ugra-violet part of the spectrum, Herr Wolter has recently 


recommended, in a Hamburg serial, a-monokromnaphtaln. * e 
e 
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Wijh a prism of the liquid, he could trace the spectrum beyond 
N on a fluorescein-solution. Besides the above-namefl proper- 
fies, the substance has for boiling-point 277° C.; it has no 
effensive smell like carbon sulphide, and its index of refraction 
waries much less with temperature than in the case of that 
liquid. Li 


e 
THE material resources of the southern pan: of Maryland are 
still so imperfectly known that a scientific expedition for the 
investigation of the district yas recently organized. The 
expedition was formed under the joint auspices of the Johns 
` Hopkins Universyy, the Maryland Agricultural College, and 
the U.S. Geological Survey. An interesting report of the work 
done has been published i in one of the Johns Hopkins University 
Circulars. 


Dr. ALFRED ‘BUCKERMAN has compiled an excellegt ‘* Bib- 


e liography of the Chemical Influence of Light,” which has 


been publisfed as one of ti® Smithsonian miscellaneous collec- 
tions. As the compiler had in view only thé scientific aspects 
of the subject, he has omitted nearly all the practical applications, 
including that of phgtography. An index to the Mterature of 
photography is being prepared under the auspices of the com- 
mittee for indexing chemical literature, of the American Associa- 


* tion for the Advancement of Science. 


e 
THE College of Science, Imperial University, Japan, has 
issued the first part of the fourth volume of its Journal. It 
opens with a paper on the foetal membranes of Chelonia, by K. 
Mitsukuri. After this come the following articles:—On the 
development of Araneina, byeKamakichi Kishinouye ; obser- 
vations on fresh-water Polyzoa, by A, Oka; on Diéplozoon 
nipponicum, n. Spa, by Seitaro Goto;'a new species of 
Hymenomycetous Fungus injurious to the mulberry tree, by 
Nobujiro Tanaka; notes on the irritability of the „Stigma, by 
M. Miyoshi; notes on the development of the” suprarenal 
bodies in the mouse, by Masamaro Inaba. Each of the papers 
is illustrated. m i 


e 
Mr. C. C. Vevitgs, Leeds, has sent us a copy of the foħrth 
edition, illustrated, of his ‘‘ Practical Amateur Photogtaphy.” 
‘The volume is describedgn the preface as ‘‘a simple text-book 
for the beginner, and a handy work of reference for the advancede 
photographer.” Mr. Vevers has also published an illustrated 
catalogue of photographic apparatus. . 


‘hur Manchester Microsgopical Society has issued its Trans- 
actions and Annual Reporg, 1890. The volume includes two 
Presidential *addresses by Prof. Milnes Marshall, papers and 

ecommunftations read by the members, and a list of members. 


We have received from Mr. William F. Clay, Edinburgh, a 
catalogue of scientific books which he offers for sale. The works 


relate to chemistry andeallied sciences. e 


e 

° As briefly aħnounċed in oureport of the last meeting of the 
Paris Academy of Sciences a new compound of iron and carbon 
monoxide has been obtained’by M. Berthelot, analogous to the 
nickel compound described last year by Messrs. MondLang, 
and Quincke. In order to ebtain it? the iron requires to be in a 
very finely divided state, and free from admixed oxide. It is 
most suitably obtained ey reftucirfg dried precipitated ferri ic oxide 
* or oxide obtained by ignition of ferrous oxalate in a current of 
pure hydrogen. Whey carbon monoxide is led over metallic 
* iron thus Prepared, and the tube containing it gently warmed to 
e about 45°C., the reaction commences, and if thesissuifg ws, 
after being washed through water, is ignited at a jet, the flame i is 
oBserved to be quite different from that of pure carbon monoxid®, 
being brilliantly luminous, almost whit, and emitting rays 
«which fushisy adefinige spectrum. Moreover, if a cold porcelain 
tile or evapqrating basin is depressed upon the flame a deposit 


e of metallic iron more or less admixed with oxide is oBtained, 
* 
e "s NO. 1731, VOL. 44] ” i 
. ; $ 
e 


Les ? 
indicattpg the existence in the issuing gay ot the vapour of 
ferrugirfous compound. A dfop of dilute hydrochloric acid at 
ence dissolves the stain, and the solution affords the ordinafy 
reactions of iron, yielding Prussian blue wih potassium 
ferrocyanidg for instante. When the gases are’passed through a 
strictured tube, “such as is employed i in Marsh's arsdhic apparatus» 
a portion of which is heated to redness, an annula? deposit of 
metallic i irop is obtained, corftaining aeslight amount of admixed 
carbon, M. Berthdlot has not yet succeeded in® obtaining 
sufficienteof the new compound to condense it to the liquid form, 
but further experiments with that end in view’ are in progress, 
The formation of this volatile compound of iron and carbon 
moffoxide will undoubtedly prove of great interest from a metal- 
lurgical point of view, as it naay assist in q SOARE eseveral of 
the as yet little understood furnace reactions. M.® Berthelot 
further expresses the opigion that it may help to explain the 
formation of bubble flaws in manufactured iron, which have so 
frequently led to such unfortunate results. In addition to the 
pæparation of iron-carbony!, M. Berthelot describes several new 
reactions of nickel carbonyl. It will be remembered that this 
substance is a liquid boiling at 46°, so volatile that, according to 
M. Berthelot, its vapour tension at 16° is a quarter ofan atmo- 
sphere. A drop placed upon a glass plate rapidly volatilizes, the 
portion last to disappear being for a few moments cooled down 
by the evaporation of the first portion to such an extent as to 
form beautiful little crystals. When suddenly heated to 70° it 
detonates, the detonating reaction ¿being expressed by the 
equation Ni(CQ), = 2CO,+2C + Ni, When mixed with 
oxygen, simplg agitation of the tube containing it ovæ mercury 
brings about detonation. When oxygen is permifted to slowly 
gain access to the liquid oxide, a solid substance is foemed, which 
is @reen if the oxygen is moist and brawnish-yellow if dry. In 
contact with oil of vitriol the liquid compound appears to be 
unaffected for a few moments, but suddenly explodes with pro- 
duction of flame. Nitric oxide reacts in a most beautiful manner, 
either when passed into the liquid or its vapour, bright blue 
fumes being produced of a complex compound, which eventually 
subside, forming a blue Sotid. These blue vapours completely 
fill the whole vessel, and, their formation affords one of the 
prettiest experiments yet described. 


CONTEMPORANEOUSLY with the above work of M. Berthelot, 
Mr. Mond and his co-workers have also been conducting 
experiments with the view to the preparation of irgn carbonyl, 
which have been so successful that a brief account of them was 
laid*before the Chemical Society at their st meeting, Further 
particulays of these experiments will be given as soon as pub- 
lished. 


e 

THE additions to the Zoological Society’seGardens during the 
past week include a Rhesus Monkey (Macacus rhesus 2) from 
India, presented by Mr. Albert Job; an Americar Red Fox 
(Can® fulvus) from North America, presented®by Mr. W. 
Reading ; a Two-spotted Paradoxure (Mandinia binotata) from 
West Africa, presented by Mr. E. @. Parkinson; a Sinaitic 
Ibex (Capra sinaitic) from Palestine, presented by Sir James 
Anderson ; two Gaimard’s Rat-Kangaroos Cs, PSipryInnus gai- 
mardi) from Australia, presented by Mr’ Walter Howker ; 
a Cuckoo (Meulus canorus), British, presented by Mr. Stacy 
Marks, R.A., F. Z S. ; two Red-billed Tree Ducks Dendrocygna 
autumnalis) érom® America, presented by Mr. Keswick two 
White; faced Tree Dack? (Dendgcygna viduata) from Brazil, 
presented by Captain ©. A. Findlay, R.N,R. ; a Common Viper 
(Vipera Yerus), British, prgsented by Mr. J. Sargeant; two 
White-he&ded Sea-Eagles (Haliaétus leucocephalus) from North 
America, depositéd ; q Burchell's Zebra (Equus burchelli 8), a 
Derbian Wallaby (Halmaturus derbianus), three Common Night 


etlerons (Mycticgrax risd, bied in the Gardens. 
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THE CAPTURE THEORY OF CoMETs,—The last three nufnbers 
of te Bulletin Astronomique (April-June) have contained papers 
by M. L. Schullfof, “‘ Sur les Grandes Perturbations des Cométes 
Périodiques,” whith place beyond doubt, the idea that the 
periodic comets of our system are captured by the perturbing 
action of plangts. The main object pf the research was to develop 
the relations existing between the elements of the comet's orbit 
before and after its entramce withiA the sphere of activity of 
the .disturbiħg planet. With the criteria @btained, and some 
results previously formulated by M. Tisserand, it is posgible to 
decide the questioreas to the identity of two comets of which 
the time of revolution of one is known, evengvhen the comet is 
believed to have passed several times within Jupiters sphere of 
actiyity between two apparitions. This result is of the highêst 
importancesfor it is Only by such means that individual comets 
can be idensified. They cannot be recognized by their appear- 
ance, as they possess no pec&iliar characteristic that can be 
telescopically observed. e 

M. Schulhof suggests that, in the light of recent work, periodic 
comets should not now be classified according to their aphelion 
distances, but arranged in groups the mean aphelion distance of 
which approximates to the length of the semi-major axis of one 
or other of the planets. Such a division has been made for 
comets having periods between 10 and 10,000 years. From the 
tabulated results, it appears that four comets have aphelion dis- 
tances which differ but little from the aphelion distance of 
Mercury. The Venus group numbers seven, the earth’s group 
ten, Mars possesses four comets, and Jupiter twenty-three. 
Saturn has a family of nine, Uranus eight, and Neptune five. 


Wotr’s Periopic Comyr (b 1891).—The following ephe- 
meris is from one given by Prof, Berberich in Lafburgh Circular 
No. 17. From Astronomische Nachrichten, No. 3042, it appears 








that Dr. Spitaljer observed this comet on May 2; that is, before |_28 


Prof. Barnard.* The brightness on the date (May 4) of re- 
discovery by*the latter observer has been taken as unity. 


e 
EphemerisYor Berlin Midnight. . . 
1891. R.A. Decl. Log 4. Log 7. Brighit: 
hom s’ í j 
July 6.. I 4 34... + 26 30°3 .., O'1916 ... 0°2305 ... 3'08 
» I0.. I I§ 8... 27 1'5... 0°1800 ... 0°2270 ... 3°30 
» Ide. 25 49... 27 28°3 ... 0'I683 ... 02237 ... 3°54 
s 18... 1 36 35... 27 50°5 ... @'4565 ... 0°2206 .,. 3°80 
3 22.4.1 47 24... 28 7°6 ... O'1446%.. O'2178 g 4°06 | 
s 26... I 58 15... 28 19°3... @°1326 ... O'2152 ... 4°34 
» 30.4.2 9 7... 28 25°2.., O'F204 .., O'2127 ... 4°64 
Aug. 3... 2 19 57... 28 25°: ... O108I ... O'2105 ... 4°96 
3) Jue 2 30 42... 28 186 . 0°0957 ... 0°2085 ... 5°31 
s IL... 240 21... 28 5'2... 0'0832 ... 0°2068 .., 5°67 
vy I5.. 5E SL... 27 44°7 ... 0'0707 ... 0°2053 ... 6°05 
n Ws. 3 210... 27 196 .,, O'O58I ... O'204I ... 6'44 
» 23...3 12 14..m 26 40'9... 00455 ... 0°2032 ... 6°85 
» 27.3 22 0O.. 25 57°3 9% 00329 ... 0'2026 ... 7°28 
yy 31.63 31 26... 25 5'6... O00204 ... 02028... 7°72 
Sept. 4... 3 40 28... 024 5°6... 0'0080 ... O'2024 ... 8'18 
n 8.349 Le. +22 57°1 ... 9°9057 ... 0°2024 ... 8°64 


The comet is now in Pisces, and in the beginning of Septem- 
ber will pag through the Pleiades. M. Bigourdan, of Paris Obser- 
vatory, obseryed it on June 12, and remarked that it was ‘une 


nébulosité ronde, d’environ 20” de diamètre, de grandeur /3°3,” 





. 


YORUBA AND GAZALAND. 


AT the meeting® of the Royal Geographical Society, on 
Monday, two papers were read: one byg Mr. Alvan 
Millson, on the Yorub#country, West Africa, and the other 
by Mr. Deni# Doyle, on a journey in Gazalaņd, in South-East 
rica. . e 
The ancient kingdom of Yeguba may be taken as one of the 
most interesting of the great tribal divisions,of West Africa, 
between the Gold Coast and the Nwer. x 
Landing at Lagos, the only natutal harbour on a ghousand 
miles of coast, a nayow entrance with a 15-fegt bar leads into 
the intricate chain ofewaterways which extends, with few and 
slight interruptions, for 500 milese from the Volta river to the 
Benin Branch of the Nigèr Dejta. ©Frof{ the east gnd west, 
e 
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from the Benin river and the waters of the Dahomian frontier, 
the coast qf the gulf is backed by intersecting channels of fresh 
water flowing steadily from enher hand towards the Lagos 


outlet. 


In many places these narrow and*brimming channels * 


are separated from the onslaught of the Atlantic rollers by nog 


more than five oresix level yards of shifting sand; the spray 
from the ocean drifts over them, and gh® roar of the surf is 
heard by tle native as he glides over their calm surface in his 
fragile canoe, Thege so-called ‘lagoons of the Bight of Benin ” 
| form but a small portion of the littoral river systems of West 
; Africa ; for from Cape Palmas to Cape Three Qoints the long 
i Kroo coast is lined by inland waters for the greater part of 3co 
miles, and beyond the rocky spurs of the beautiful Gold Coast 
the Dahomian shores have the same remarkable formation. At 
right angles to this network of channels aum®rous rivers flow 
down from the uplands of the interior, carrying in their rapid 
lestreams,vast quantities of sand and mud with which they busily 
| build out the land. At first sight it seems strange that so many 
and such powerful streams, flowing str@ngly sowards the sea 
| should suddenly be turned aside from their courses by so narrow 








and fragile a barrier of shifting sand. To the influgice of the 
sheltering headlands which jut out towaids the south; to the 
rapid Guinea current which tears away the face of theif rocky 
shores and hurries towards the east a ceaseless stream of sand ; 
| to the almos? tideless ocean, and the absence of high winds, for 
| the strength and duration of a West Alrican tornado are but 
‘ slight as compared with the hurricanes of the West Indies or 
| the gales of our stormy coast; and above all to the enormous 
į Qtowths of floating papyrus aud water-grass which line the 
! inner banks of the lagoons, and prevent the swollen waters from 
ı breaking through into the ocean, are due the formation and con- 
| tinual development of this strange delta system. For these 
| rivers are in most instances choked for many miles by a floating 

papyrus-sod bound together by wild water-figs and palm-wine 
alms (Raphia viniferq), and when the floods come down from 
-a2 interior great masses of this floating vegetation are torn away 
' and carriéd down to the lagoons and onwards towards the sea. 
: Hundreds of acres of these grass islets are annually carried down 
from each of these rivers, and are driven against the banks of 
the littoral lagoons, where they lodge and grow, and eventually 
“become anchored in their places by more permanent vegetation. 
In this manner the lagoon sides are padded for hundreds of 
yards, afd even, in some instances, for two or thiee miles in 
depik on either hand, and their banks are protected from the 
wash of the current and the weight of the accumulated waters. 
By this means the frail barrier of sea-sand is strengthened, and 
the inland waters, although they frequently rise to a height of 
g to 6 feet above the sea-level, are efféctually prevented from 
bursting through their banks. Not only are these growths a 
permanent protection to the land, but by their very nature, 
floating as they do on the surface of the water, they rise and 
fall with the floods, and are always ready with their Sssistange 
at the right time and place. Were aff the rivers which feed the 
lagoons freed from their natural obst®uctions, as is the case with 
the Ogun river near Lagos, the interior to a distante of from 


thirty to seventy miles would be thrown open to comméfce, and » 


the wonderful system of in&ind r&vigation which fosters the 
coast traffic would be still further developed. 

Mr. Millson went on to describe a journey from the coast to 
the igterior, the country rising from terrage to terrace. He then 
spoke af some length of the Yoruba people and cguntry. ° 

About eighty miles from the®coast, at Oda Ona Kekere, 
the dense forest suddenly gives place to open cultivated 
land, and a densely peopled country. Some three miles 
to theenorth of Odo Ona Kekere, from the crest of a 
rising in tee undulating land thg great city of Lbadan— 
the London of Negroland—comes full in view, extending for 
over six miles from east to weg, ang for more than threg from 
north tp south. Surrounded by its fagning villages, 163 in 
number, Ibadan counts over 200,000 souls, while within the 
walls of the city itselfat least 120,000 people are gathered. Its 


sea of brown roofs covers an area of nearly 16 square miles, and « 


the gitohes gnd walls of burdened clay which surround it are 
more than 18 milesein circumference. 
courtyards with a single entrance, and form in themselves no 
mean defence against native inroads. „Their walls of thick 
‘*atlobe” are blank orf the outer face, and the thatched roofs 


are made of a light covering of palm leaves and grass i®order to” 
a*the winding *# 


avoid the danger of extensive conflagrations. 
rocky sgreets which intersect these large compountis in every 


ts houses are built round ° 


° 
se 


ə the farm women sit 
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direction, are countless market booths and occasional market 
piaces, where the inhabitants can purchase native preduce, food, 
» and European luxuries. In the same way, by the sides of the 


—_— 





country roads, are built at irregular intervals varying from one to* 


® six miles, long low sheds close by some well or running water, where 
nd ‘‘ make their market.” In the farms 
which extend throughd&tt the country from horizon to horizon as 
one journeys through it, save where the land is too*poor, or the 
fear of war has desolated the neighbourhood, can be heard the 
crowing of cocks, the barking of dogs, the shrill laughter of 
children, and fhe vociferous clamour of native homestead gossip. 
For among natives, as among stafaring folk at home, a hundred 
yards or so is no impediment to polite conversation. From this 
custom arises tye disadvantage that the voices of the people 
being naturally pitclfed for distant communication cannot readily 
be restrained or focussed for nearer ranges of social intercourse. 
The consequent turmoil and shrill cries are apt at figst to un® 
settle the nerves of ag inexperienced traveller, but a few weeks’ 
residence in th®country not only accustoms one to their manner 
of speech, but inures one’s system to the sudden shock of their 
sonorous ®oices, 2 

Norghward from Ibadan, which may be described as the 
centre of the chief military and commercial power in Yoruba, 
two days’ journey—about 40 miles—through many villages, afid 
a landscape dottedefar and near with oil-palms (Z/2is guineensis) 
along a road thronged with travellers, brings one to the capital 
of central Yoruba, Oyo (Awyaw). On leaving Ibadan, Mr. 
Millson passed, in the course of a morning’s march, over 4700- 
men, women, and children, hurrying into the great city from the 
farm villages with loads of maize, beans, yams, yam flour, sweet 


potatoes, fowls, pigs, ducks; or driving cattle, sheep, and goats ; | 


or mounted on small native horses which amble quickly along 
under the combined influence of an Arab ring bit and an armed 
spur which leaves its traces in deep scores along the flanks of 
the poor animals. Far and Wide the land has for generations, 
and indeed for centuries, been cultivated by these industrious 
natives. The hatchet, the fire and the hoe, have rémoved all 
traces of the original forest, save indeed where a dark trail of 
green across the landscape shows where the valley of some 
natrow watercourse or larger river is hidden among trees. For 
two or three years at most the land is allowed to lie fallow, while 
for three or four years double or treble crops are raisgd with no 
further cultivation than an occasional scrape with a hoe, and 
during its fall8w sme no further care is taken of it than to,let a 
rank growth of reedy grass spring up some 6 or 8 feet in 
height. Among this grass can be seen the seedlings ahd young 
plants of a new forest, yhich would rapidly take possession were 
the land to be permanently deserted. In spite of this careless 
and exhausting method of cultivation the crops maintain an 
excellent average, and the same plot of ground serves for 
generatigns to support its owners. z 
*Mr. Doyle, who accompanies King Gungunhana’s two envoys 
to this country, described his journey from the Mashonaland 
plateau down through GazSland to the mouth of the Limpopo. 
At firsg the journey was through a broken plateau country, 
° rising to 5000 feet and gyer, and well adapted for farming 
operations. After fourteen days” travel, the country suddenly 
drops from a level of 4000-5000 feet to 860 feet above sea-level. 
For many miles the altitude was no more than 300 feet, and 
as it was the rainy Season when Mr. Doyle and pisecom- 
e : : 
panions passel through, they found the country almost entirely 
swamp. The actual distance travelled was between 700 and 
800 miles, which was traversed in forty-six days. 





THE CONDITION OF SPACE. 


THe question of the comditien of inter-planetary space, with 
e 


special reference to the possibility that it offers @ resist- 

ance to the passage of thé heavenly bodies, has for long occupied 

the attention of astronpmers, but is even yet far from receiving 

a satisfactory or definite solution. Three hypotheses seem to be 
more or less in vogue :-— e e ON y 

(1) That it is filled with ‘‘ether,” diff€ring entirely in its 

properties from ordinary matter, and offering no resistancesto 

the passage of solig or gaseous bodies. Radiant energy is 

r yansmir ed by the vibratory motion of the ether, and possibly 

. also the orge of grawitation is transmitted by a rotatory motion, 


though, as Laplace points out, the velocity of the gravitation 
must be at least 7,000,000 times that of light. e ¢ 
. = . 
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(A That it is filled with an ether moze &nlogous to ordin 
matt§r, which offers resistance, or with a highly rarefied gasfous 
medium similar in constitutign to our atmosphere. ° 

(3) That it is filled with ether, through which innum@able 
solid bodies of comparatively small size fly singly or in swarms. 
When they encoumter one ginother, a gas, or a planet, they 
become luminous, and present the appearasce of fireballs, 
meteorites; shooting-stars, meteors ; comets, mejgoric swarms ; 
meteoric dust gives rise to the phenomenon of the aurora 
borealis.@ This theory ha$ recentl? been much extended and 
admirably advocat€d by Prof. J. Norman Locky&r, in ‘f The 
Meteowitic Hypothesis.” 

If the first hypothesis be true, and space®offers no resistance 
to the passage ofethe planets, Laplace has shown (Mém. Acad. 
des Sciences, 1784) that any change in their orbits will be 
periodic, or, in other words, that, with, only slight variaions 
from time to time, the present condition,of the sola? system will 
continue indefinitely. . 

If the second hypothesis be®true, the resistance, however 
slight it may be, will @nd to retard the motion of the planets, 
In the case of the earth the friction between the outer layers of 
the atmosphere and the medium will retard the rotation of the 
earth, and increase the length of the day. There will also be a 
resistance to the motion of the earth in her orbit, which will tend 
to decrease the velocity, and therefore to lengthen the year ; but, 
on the other hand, if the tangential velocity be decygased while 
the attraction of the sun remains the same, the earth will fall 
towards the sun, the mean distance will decrease, and therefore 
the time of revolution will be shortened, 

If the third hypothesis be true, the rain of meteorites will 
have no effect on the rotation of the earth, but will tend to 
lessen the orbital velocity. 

Laplace has discussed some cons@quences of the second hypo- 
thesis in ‘‘ Mécanique Céleste,” vii. 6, on secular variations in 
the movements of the moon and earth which might @e produced 
by the resistance of an etherial medium spreaé round the sun, 
He assumes that the density of the medium is a fumction of the 
Qjstance from the sun, and that the resistance varies as the 
square of the velocity. He coneludes that the accelera- 
tion produced by the resistance of a fluid ether on the 
mean motion of the moon is, up to ‘‘the present time,” in- 
sensible; and that the acceleration produced by the same 
ether on the motion of the earth would be less than 1/100 of 
that caused to the motion of the moon. These results are ex- 
tended to other planets,apd to comets in x. 7, where it is shown 
that the distance at perihelion remains unchanged, and the only 
alterAtioh in the orbit is 4 decrease in the length of the major 
axis and in the eccentricity. 

The question is discussed from a mathematical point of view 
in several text-books deg. Tait and Steele, ‘‘ Dynamics of a 
Particle,” pp. 279, 379), but in all cases the mathematics are 
somewhat difficult, and various assumptions have to be made to 
render the solution possible. . 

qn the case of the earth, if tlfe resistagce of the medium be 
small, the orbit may be cgnsidered to ke circular, more espe- 
cially amit follows from Laplace’s results that the error intro- 
duced decreases with the time, since the orbit becomes more 
nearly circular. The following brief abstract of the popular 
treatment suggested by G. A. Hirn in Wis ‘‘ Constitution de 
V’Espéce Céleste,” pp. 104-108, with the substitution of English 
values, and the extension of the results to the meteoric hypo- 
thesjs, may be not without interest at the presenteime. 

Many of the data are so uncertain, that the rough approxima- 
tions by which mathematical difficulties are avoided probably 
produce no great loss of arithmetical®accuracy in the results., 

The vis vive of the earth at the end of any period is équal,to 
the vis viva at the commencements of the period, less the wis 
viva lost owing to the resistance of the nf&dium, and increased 


by the vis zqva due to the fall towards the sun. Transposing, 
and dividing by M/2— ° 
e ue = v p ve — vf i . 
s r È e E. 


e Witing S for the attraction of the sun, and resolving along 


the radius vectoreA-« š s 
. 


° DJA $S, .. ve = SAn 
After a time 4, è ° 
e 9 a s 
3 A 2 2 
vi. m Eo Ze = SAF/ Ar e 
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\The acceleration towards the sun is expressed by ° Suppose that a meteorite weighing one pound has the specific 
TA Ae (j heat 0°2, Which is about double of that of iron; to raise it ftom 
e E +5. re =0; ~ 270° C. to 2000° C., 454 units of heat are required, which are® 
(a g 


and integrating N | : 
a= asa $e - ry : 


e Ay . 
* Substituting and reducing, ig 
a of Ao ) 
: ep 7a eE 1h 
4 r kd Ay r e 


Hence the vis eva lost, owing to the resistanceeof the 
medium, is one-half of the vis viva gained by falling through 
(Ao — Az) towards the sun, and the presence® of a very slightly 
resisting medium zzcreases the velocity of the earth in its orbit. 
Thig increase is easily expressed, since, by Kepler’s third law, 
we may reptace (A,/A,? by (T /T.)°p where TT: are the periodic 
times at thé beginning and end of the period ; . 


Pert. 


But the vis viva lost owing to the resistance is equal to th 
work done in forcing the sphere against the resistance of the 
medium through the distance passed over by the earth during 
the time. We may assume for simplicity that during the last 
2000 yearsethe' length of the year has shortened by five seconds ; 
and since the change in the radius vector would be very small, 
that A = 233002, where a is the radius of the earth, and 
hence that the distance through which the earth has passed is 
2m 233004 2000, i 

M. Hirn, by theory and experiment, shows considerable 
reason for believing that thg formula of Hutton, for the resist- 
ance ofa medium in terms of the density 3, give? a result not far 
from the truth. Hence 


2 a 
0451 x (ma?) 8 x v? x 2m 233004 2000 = Mee {(2) -1I }, 
° 





TA o 5 I e 
vh 2) = I =| let >] -I = ; 
ae ($ ( Ipa 9467445 
ts z= (log~114°32278) x ga°jA, 


where A is the absolute mass of unit volume of the material of 
the earthe 
n I= 5°64 x 10 cubic feet 
ò- i . œ 

M. Hirn further points out that this decrease of five seconds 
in the length of the year during a period of 2000 years would 
be accompanied by a change in the longitude of the earth of 
more than 205”, an amount quite inadmissible since the time of 
Hipparchus, while the above results have shown that, to pro- 
duce an acceleration so small as this, the medium must have a 
rarity such that one pound ocerfpies 564 billions of cubic feet. 
And the volume occupied by a pognd of the gas very nearly 
varies inversely as the number of seconds gained in the @eriodic 
time. i 

When we pass on to Consider the retardation caused by the 
action of meteorites,°we lose the guidance of M. Hirn, but are 
able to refer for data to Prof, Lockyer’s treatise. 

About 3osmiles, or 158,400 feet per second, may be taken as 
the average velocity of meteorites (p. 68). Suppose the eagh at 
rest, and struck by a meteorite weighing one pound with this velo- 


city, the vis viva of the blow would be as §8400)?= 3°98 x 108 


absolute foot-pounds (p. 64). . 

But the earth is moving fn its orbit with a velocity of 18°4 
miles, or 97,130 feet“per second ; hence, of every three meteor- 
ites we may presume that two strike the front, and @ne the back 
hemisphere. Further, thè velocity of the earth is, in the one 
case, to be adfed to, and, in the other case, subtracted from, the 
velocity of the meteorites. @Again, we may assuħe that the 
earth is struck about equally alg over efch hemisphere, and, that, 
owing to its attraction, the blows are vertjcal,and hence that 
the energy added and spbtracted “in each hemisphere in the 
direction of the motion of the earth is one-half of éhe total 
vis viva, or for threewneteorites, each weighingsa pound, 


aay {158400 + 97130)? ~#H(158409 2 97130)" 

Š = 4586X 10°, foot-pounds., e s 
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equivalent to about 454 x 44758 = 2 x 107 absolute foot-poundy, 
of work—a quanti 
the total vs viva of the meteorite. ° 

The wejght of meteorites varies from tons to small speci- 
mens (p. 19), and hence we must assume an average weight of 
p pounds, Accordifig to Newcomb, 20,000,000 meteorites a day 
enter our atmosphere (p. 69). We may again gssume that the 
action has continued for 2000 ygars, and caused a shortening in 
the periodic time of five seconds. 

The vis viva of the impacts, 


e 
BX 4°58 x 109 x 20000000 y 6% x 2000, 


“must bðequal to the v's viva lost by the earth, 


gra? & 10°86 x (97130), 


? 





Mza a- 1 l which is 





Fz, 6 x 9467445 
Pe E S: x MB ° 
I°lIl§ x 10” x 2000 x 9467445 ° 
e 5 = 9240 pounds, or over 4 tons. 


In this case, also, the average mass of tle meteorites varies 
inversely as the shortening of the periodic time. ‘Thus, if the 
average weight of meteorites is 9 pounds, the shortening would 
he only o’005 second—an amount probably inappreciable. 

SYDNEY Lupton. 





THE FLOWERS OF THE PYRENEES .AND 
THEIR FERTILIZATION BY INSECTS} 


HE observations described in this work were made in the 
Valse de Luz (Hautes Pyrénées, France), in August 1889 
and June 1890, between goo and 2200 metres altitude. The 
author has noticed 1801 visits, brought by 507 different insects 
to 261 diffegent flowers. In the list of the visits, date and 
altitude are always noted, and in many cases particulars are 
given about the special habits of insects in visiting flowers. 
Many of*the mentioned insects were not before seen visiting 
flowers. © .? 

The contrivances by which the flowers are fertilized are de- 
scribed for the following species: Merendera Bulbocodium, 
Asphodelus albus (lepidopterophilous, proterogynous), Hyacin- 
thus amethystinus (proterandrous, adapt fd to long-tongued bees), 
Lris pyrenaica, Antirrhinum sempervirens, Linaria origant- 
folia (adapted to bees, with special entrance for Lepidoptera or 
Bombylidz), Linxaria pyrenaica, Horminum pyrenaicum (gyno- 
moneecious), Scutellaria alpina (adapted to long-tongfed bees, 
with special entrance for Lepidoptera), Teucrium pyrenaicum 
(adapted to bees, with entrance fêr Lepidoptera), Dianthus 
monspessulanus (lepidopterophilous), Alsine sp., Alsing verna, 
Aconitum pyrenaicum 
Anthora, Aguilegia pyrenaic®, Brassica montana (lepidoptero- 
philous), Roripa pyrenaica, Reseda glauca, Geranium cinereum 
(proterandrous, gynodicecious), Saxifraga longifolia (proter- 
andres), Potentilla alchemilloides, Potentala fragariastrum. 

Some “details are given about the construction othe flowers ir? 
the following species: Cirsia% eriophorum, C. monspessit- 
lanum, Carduus medius, C. carlinoides, Centaurea Scabiosa, 
Gnaphalium Leontopodium, Angelica pyrenga. Almost all 
those species are illustrated (94 figures), and the explanation of 
each figure ® given in French and in Dutch. a 

General conclusions :=—=The relative number of hemitrope Dip- 
tera (Syrphidæ, Conopidæ, and eBombylidæ), of .aletrope 


which may be neglected, in comparison with á 


(resembles the 4. lycoctontim), A. © 


Hymengptera (all Hymenoptera exceptethe bees), of long- 


tongued not-social bees and of Coleoptera decreases with increas- 
ing altitude. The hemitrope Diptera (all Diptera except those 
mentioned above) become on the contrary relatively more 
numgroas wih increasing altitude; this seems to be also the 
case with the socéal long-tongued bees (represented in the 
Pyrenees by Bombus and Hsithyrus). Müller came to the same 
conclusions about the influence of altitudegupon the same gronp& 
of itsects in the Alps. * ; 


e e. 
+ “De Pyreneeénbloemen en hare bevruchting dêor insectam,” #6 pages, 
with five plates, a French résumé, and the explanation of the plates in 
French. gin Botanisch Jaarboek, iii, 1891, published by She Botanical 


Society Dgdonza, in Ghent, Belgium). ‘ Re 
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$n the other hand, Müller noticed that in the Alps the relative 
number of Lepidoptera increases, of hemitrope Hytnenoptera 
*short-tongued bees) decreases in the higher parts of the moun- 
tains. The influence of altitude upon those two groups of insects 
not evident in the Pyrenees, 

è The Lepidoptera—whjch in the Alps, according to Müller, are 
very numerous—are much less numerous in the Pyrgnees. All 
the allotrope insects (Coleoptera, allotrope Diptera, and allotrope 
Hymenoptera) are relatively more numerofs in the Pyrenees 
than in the Alps. The hemitrope Hymenoptera (short-tongued 
bees) are some Shat more numergus in the Pyrenees than in the 
Alps; the hemitrope Diptera (Syrphidze, Conopidx, and Bomby- 
lidæ} are almost equally represented in both the mountains. The 
eutrope Hymenofterg (long-tongued bees) seem to be equally 
numerous in the Pyrenees and in the Alps; in both countries, 
the humble-bees are predominant, and the not-social long- 
tongued bees are scarce. e 

The following jable will enable students to compare the flora 
of the Pyrenees with that of the Alps :— ¢ 


e e o Pyrenees. Alps. 
Species. Per cent. Species. Per cent. 
Pollen feowers (class Po) ... 12 (4°6) f... I4 (3°3) 
Fl. with free-exposed honey 
(class A) weseeseseececerees 34 (13°O) 42 Go) 
Fl. with partially c@ncealed 
honey (AB) wc. ee 45 (17°2) 61 (14:6) 
Fl. with quite concealed 
© honey (B). 37 (14'1) 66 asa 
Associated flowers with quite 
concealed honey (B’) ...... 48 (18°4) 84 (20°2) 
Flowers adapted to bees 
Bb) cevesvscectedsstess ae (27°9) IIo (26°4) 
Flowers adapted to Lepi- 
doptera (Vb) wee d2 (4'6) 39 (9°3) 


° 

The allotrope flowers (Po, A, AB) are relatively more 
numerous, the lepidopterophilous flowers (Vb) are less humerous 
in the Pyrenees than in the Alps; we have seen that the same 
differences exist for the correspouding groups of insects. 

The hemitrope flowers (B, B’) are a little more numerous in 
the Alps than in the Pyrenees; the contrary occurs with the 
hemitrope insects, There is here accordingly no concordance in 
the geographical distribution between flowers and ins@cts ; but 
the hemitrope *segs are not so constant in the choice of their 
flowers as the allotrope insects and the Lepidoptera ; their in- 
fluence upon the distribution of the corresponding fidwers is 
therefore not so great asthat of the two latter groups. The class 
Bb and the long-tongued bees are nearly equally represented ig 
both the mountains. The parallelism which occurs between 
the relative abundance of the classes Po, A, AB, Bb, and Vb, 
and the relative abundance of corresponding insects, agrees very 

e  nieely wifh the theory of Apwers, 

It may be observed that in the Pyrenees, with reference to 
the biological floral organ@ation, the Choripetalæ are, on the 
whole, op 2 lower level than the Sympetale. Only a small 

enumber of Monocotyledoneag could be observed. 

University, Ghent. ° J. MacLezop. 





UNIVERSITY AND EDUCATIONAL * 
? INTELIGENCE. 


CAMBRIDGE. —The Council of the Senate have appointed 
Mr. E. Hill, of St. John’s College, to be a governor of Wood- 
bridge School, under the new scheme. . 

The Hårkness Scholarship in Geology and Palæəntology has 
been awarded to Herbert Kynaston, of King’s College. 

Mr.eA. A. Kanthack hes baen elected to the John Lucas 
Walker Studentship ån Pathology, vacated by the elegtion of 
Mr, J. G. Adami to a Fellowship at Jesus College. Mr. 
Kanthack is at present in India asa member of the Leprosy 
Commission. 

The managers of the John Lucas Walker Fundhave male a 
grant of £60 to Mr. E. H. Hankin, Fellow of St. John’s, for 
the purchase of bacteriological apparatus required for bis 
. rsearches. a 

., I. H. Burkill, of Caius College, has béen appointed Assistant 
[Curator the Herbarium. 

Prof. Ewing advertises for a demonstrator in mechanism, who 
has had a Workshop training in mechanical engineering. The 
ym o salary is £15Qa year. ° 
. 
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Theeannual report of the Local Lectur® Syndicate, publishef 
in the University Reporter of June 23, records a large amount of 
euseful work in so-called University extension. The numbeg*of 
courses given in 1890-91 was 135, with an avoyage attendance 
of 10,947. The average attendance at theelasses held after 
lecture w&s 4916, the numbet of weekly papers sent in 2266, 
and the number of candidates examined for certificates 1547. 
The following passages refer to a fresh departure of considerable 
interest, and of far-reaching epossibilitges in the future :— 

“The Mant for technical education which has been put at 
the disposal of the County Councils has led to an extension of 
the work of the Syndicate, and it seems not improbable that if 
a grant of this natuge is made permanent a considerable demand 
will be made upon their staff of lecturers. In Devonshire they 
hae provided at the request of the County Council a Lecturer 
on Chemistry and a Lectuger on Mechaffs, in each case With 
special reference to applications to agri@ulture. The lectures 
in chemistry were given at six centres, those in mechanics at 
five. The average weekly attendance was—at lectures about 
40, at classes about 25, at each centre. In all, 64 students 
presented themselves for examination, of whom 44 passed, 14 
optaining distinction. The audience comprised a number of 
boys from elementary and secondary schools, and some working 
men and farmers and schoolmasters, in addition to the usual 
mixed audience. The lectures were of necessity arranged 
rather hurriedly, without sufficient time for the local Suthorities 
to complete their organization, and they can only be regarded as 
an experiment. The Syndicate have reason to think that the 
experiment has been as successful as under the circumstances 
could be expected. . . . 

“ Having regard to the probability of a considerable demand 
for lecturers in connection with tge County Councils, the 
Syndicate have fdded to their list several new lecturers whose 
attainments mark them out as suitable for this work, And in 
order that thé’ lecturers may have practical acquaintance with 
the applications of their science to the uses of agyiculture, the 
Syndicate have arranged that they should pay visits to farms of 
v@ious characters and to the experjmental*farm at Woburn. 
These visits are paid under the experienced superintendence of 
Mr. H. Robinson, of Downing College, the assistant to the 
Professor of Chemistry. Mr. Robinson conducts also a course 
of laboratory work with the lecturers, with special reference to 
agricultural investigations. The Syndicate desire to express 
their grateful sense of the help which Prof. Liveing and Mr. 
Robinson have so liber&léy given. The provision of teaching 
and guidence in Cambridge for the scientific study of subjects 
connected with agricultur@ appears to the Syndicate to be so 
important for the training of students who may become lecturers 
on their staff, that they will endeavour to secure a continuance 
of this assistance, and Sre prepared to devote a portion of their 
funds to the purpose.” 

The Ordo Senioritatis for the year shows that 6 Da Sc. degrees 
have been conferred, 19 M.D. degrees, 72 M.B., and 70 B.C. 
Th@se figures bespeak the steady grow of the faculties of 
science and medicine, the fiumbers in medicine being larger 
than in any previous year. 

e 
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SOCIETIES AND ACADEMIES. 
LONDON. s 


s 

Réyal Society, June 11.—‘‘ On Electrical Evaporation.” By 
William Crookes, F.R.S. 

It is well known that when a vacum tube is furnished with 
internal platinum electrodes, the adjacent glass, especially ngar 
the negative pole, speedily becomes blackened, owing to the 
deposition of metallic platinum. The pag#age of the induction 
current greagly stimulates the motion of the residual gaseous 
molecules; those condensed upon anti in the immediate neigh- 
bourhood of the negative pole are shot away et an immense 
speed in almest straight’ lines, the gpeed varying with the degree 
of exhaustion and withethe intensity of the induced current. 
Péatifum being used for the negative pole, not only are the 
gaseous molecule? shôt away from the electrode, but the passage 
of the cyrrent so affects the normal*molecular motions of the 
metal as to remove some of the moleculgs from the sphere of 
attraction of the masg causing them to fy off with the stream of 
gaseous molecule proceeding from the negative pole, and to 
adhere tg any objec@near@t, This property was, I beli€ve, first 
pointed out by*Dr, Wright, of Yale @ollege, and some interest- 
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ing experiments ate @lescribed by him in the American Fornal 
of Science and Arts. ‘The process has been much used for the 
prqduction of small mirrors for physical apparatus. 

Mis electrical volatilization or evaporation is very similar to ° 
ordinary evaporf¥jon by the agency of heat. Cohesion in solids 
varies according to’physical and chgmical coastitution ; thus every 
kind of solid matter requires to be raised to a certajn temperature 
before the mqjecules Jose their fixity of position and are rendered 
liquid, a result which is reached at widely different temperatures. 
If we consider a liquid ®at atmoSpheric pressure g-say, for 
instance, a®basin of water in an open r$om—at molecular 
distances the boundary surface between the liquid and the super- 
incumbent gas will*not be a plane, but turbulent like a a stormy 
ocean. The molecules at the surface of theeliquid dart to and 
fro, rebound from their neighbours, and fly off in every direction. 
Their initial velocity may be either accelerated or retarded, 
according © the dire¢tion of impaet. The result of a collision 
may drive æ molecule in such a direction that it remains part and 
parcel of the liquid ; on the ther hand, it may be sent upwards 
without any diminution of speed, an@ it will then be carried 
beyond the range of attraction of neighbouring molecules and fly 
off into and mingle with the superincumbent gas. Ifa molecule 
of the liquid has been driven at an angle with a velocity net 
sufficient to carry it beyond the range of molecular attraction of 
the liquid, it may still escape, since, in its excursion upwards, a 
gaseous mplecule may strike it in the right direction, and its 
temporary visit may be converted into permanent residence. 

The intrinsic velocity of the molecules is intensified by heat 
and diminished by cold. Tf, therefore, we raise the temperature 
of the water without materially increasing that of the surround- 
ing air, the excursions of the molecules of the liquid are rendered 
longer and the force of impact greater, and thus the escape of 
molecules into the upper région of gas is increased, and we say 
that evaporation is augmented. 

Tf the @nitial velocities of the liquid molecules can be 
increased by afjy other means than by raising the temperature, 
so that theig escape into the gas is rendered more rapid, the 
result may be called ‘‘ evaporation” just as well as if heat had 
been applied. . 

Hitherto I have spoken of a liquid evaporating into a gas; 
but the same reasoning applies equally to a solid body. But 
whilst a solid body like platinum requires an intense heat to 
enable its upper stratum of molecules to pass beyond the sphere 
of attraction of the neighbouring molecules, experiment shows 
that a ery moderate amount of negative electrification super- 
adds sufficient energy to enable the upper stratum of metallic 
molecules to fly beyond the attractivg power of the est Sf the 
metal, 

If a, gaseous medium exists above the liquid or solid, it 
prevents to some degree the molecules, from flying off. Thus 
both ordinary and electrical evaporation are more rapid in a 
vacuum than at the ordinary atmospheric pressure. 

I have rtently made some experiments upon the evaporation 
of different substances under the electric stress. a 

Evaporation of Cadmiun,—A, U-shaped tube was made, 
having a bulb in each limb. The platinum poles were at the 
extremities of each limb, and in each bulb was suspended from 
a small platinum hook® a small lump of cadmium, the metal 
having been cast o@ to the wire. The wires were each weighed 
with and without the cadmium. The tube was exhausted, and 
the lower gialf of the tube was inclosed in a metal pot containing 
paraffin waxg the temperature being kept at 230° C, duripg the 
continuance of the experiment. A deposit around the negative 
pole took place almost immediately, and in five minutes the bulb 
siyrounding it was opaqu® with deposited metal. The positive 
pole With its surrounding {luminosity could be easily seen the 
whole time. In thirty migutes the expfriment was stopped, and 
after all was cold tie tube was opened and the wires weighed 





again. The results were as follows :— 

A . 2. Positive pole. Negativt pole. 
Original weaght of cadmium ... 9°34,grs. 9°38 grs. 
Weight after experiment "a e + * 9'25 , © 1°86 ,, 

PS a 
A PEE ° 
Cadmium volatilized in 30 mins. 9°09, 5, 752 4? 


Finding that cadmium volatilizefl so readily under éhe action 
of the induction current, a large Quantity, about 380 grs., of 
the pure metal wassealed up in a tube, and the end of the tube 
containing the metal tvas heated to a littlesabove the melting- 
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point ; the molten metal being made the negative pole, in a few 
hours the gwhole quantity had volatilized and condensed in®a 
thick layer on the far end of the tube, near, but not touching, , 
the positive pole. . 

Volatilization af Silver.—Silver was the next metal experie 
mented upon. Tire apparatus was similar to that used for the 
cadmium experiments. Small lumps ofepYre silver were cast on 
the ends of*platinum wires, and suspended to the inner ends of 
platinum terminals passing through the glass bulb. The platinum 
wires were protected by glass, so that only the silver balls were 
exposed. The whole apparatus was inclosed i a metal box 
lined with mica, and the tempefture was kept as high as the 
glass would allow without softening. The apparatus was ex- 
hausted to a dark space of 3 mm., and the curgent was kept on 
for 14 hours. The weights of silver, before and after the experi- 
ment, were as follows :— 


Positive pole. Negative pole. 


Orighal weight of silver s. IB'I4 grs. 2463 grs. 
Weigh} after the experiment ... 18'1$ ,, è 2444» 
Silver volatilized in 14 hours... gor ,, P19 


In this tube it w&s rot easy to observe the spectrum of the 
gegative pole, owing to the rapid manner in which the deposit 
obscured the glass. A special tube was therefore devised, of the 
following character :—A silver rod was attaehed to the platinum 
pole at one end of the tube, and the aluminium positive pole was 
at the side. The end of the tube opposite the silver pole was 

ounded, and the spectroscope was arranged to observe the light 
of the volatilizing silver ‘‘end on.” In this way the deposit of 
silver offered no obstruction to the light, as none was deposited 
except on the sides of the tube surrounding the silver. At a 
vacuum giving a dark space of about 3 mm. from the silver, a 
greenish-white glow was seen to surround the metal. This glow 
gave a very brilliant spectrum. The spark from silver poles in 
air was brought into t@e same field of view as the vacuum glow, 

by meang of a right-angled prism attached to the spectroscope, 
and the two spectra were compared. The two strong green 
lines of silver were visible in each spectrum ; the measurements 
taken of their wave-lengths were 3344 and 3675, numbers which 
are so clos® to Thalén’s numbers as to leave no doubt that they 
are the silver lines. At a pressure giving a dark space of 2 mm, 

the specgrum was very bright, and consisted chiefly of the two 
green lineseand the red and green hydrogen lines, The inter- 
calation of a Leyden! jar into the circuit does” not materially 
increasg the brilliancy of the lines, but it brings out the well- 
known air lines. At this pressure not much silver flies off from 

the pole. Ata higher vacuum the luminosity round the silver 
pole gets less and the green lines vanish, At an exhaustion of 
about one-millionth of an atmosphere the luminosity is feeble, 

the silver pole has exactly the appearance of being red-hot, and 
the volatilization of the metal proceeds rapidly.? ë 

If, for the negative electrode, instead of a pure metal suclf as 
cadmium or silver, an alloy was useg, the different components 
might be shot off to different distances, and in this way make an 
electrical separation—a sort of fractional distillation. A snegative 
terminal was formed of qean lass, and submitted to the® 
electrical discharge zz vacuo ; the deposit obtained was of the 
colour of brass throughout, and on treating the deposit chemically 
I could detect no separation of its component metals, copper and 
zno @ 

A remarkable alloy of gold agd aluminium, & a rich purple 
colour, has been kindly sent me by Prof. Roberts-Austen, Gold 
being very volatile in the vacuum tube, and aluminium almost 
fixed, this alloy was likely to give different results from those 
yielded by brass, where both constituents fly off with almost 
equal readfhess. The Au-Al alloy‘thad been cast in a clay tube, 
in the form of a rod 2 cm. long and about 2 mm. in diameter. 

* Like the action producing volatilization, tha, ‘‘ red heat” is confined to 
the superficial layers of molecules only. The metal instantly assumes, or® 
loses, the appearance of red heat the moment the current is turned on or 
off, showing that, if the appearance is really døe to a rise of temperature, it 
does not penetrate much below the surface, The extra activity of the « 
metallie molecules necessary to@olatilize them is, in these experiments, con~ 
fin€d to the Sarincegonly, or the whole mass would evaporate at once, as ® 
when a metallic wire is deflagrated by the discharge of a powerful Leyden 
gar. When this extra activity is produced by artificial heat one of the effects 
is the emission of red light; so it is not unreasogable to imagine that wRen 
the extra activity is prodticed by electricity the@mission of red light should 
also accompany the separation of molecules from the mass. Ig compargiop 
with electricity, heat is a wasteful agent for prompting yolagjlizagion, as the 
whole mass must be raised to the requisite temperature to produce a surface # 


action merely ; whereas the action of electrification does notsappear to pene- 


trate much below the surface, 
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© will differ widely in each case. 
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It gvas sealed in a vacuum tube as the negative pole, an alumi- 
nium pole being at the other side. Part of the alloy, where it 
sjoined thevplatinum yire passing through the glass, was closely 
surrounded with a narrow glass tube. A clean glass plate was 
@upported about 3 mm. from the rod of alloy. After good 

eexhaustion the inductjon current was passed, the alloy being 
kept negative. ‘Volatili#ition was very slight, but atghe end of 
half an hour a faint purple deposit was seen both on the glass 
plate and on the walls of the tube. On removing the rod from 
the apparatus it was seen that the portion which had been 
covered by th® small glass tube retained its original purple 
appearance, while the part that fad been exposed to electrical 
action had changed to the dull white colour of aluminium. 
Examined underethe microscope, the whitened surface of the 
Austen alloy was seer?to be pitted irregularly, with no trace of 
crystalline appearance. 

This experiment shows that, from an alloy of g®ld and 
aluminium, the gold js the first to volatilize under electrical 
influence, the alfminium being left behind. The pure colour 
of the deposit on glass is probably due to finely-divided metallic 
gold. Th@first deposit #om'a negative pole of pure gold is 
pink; tkis changes to purple as the thicknéss increases. The 
purple then turns to green, which gets darker and darker until 
the metallic lustre of polished gold appears. š 

If we take severaé liquids of different boiling-points, put them 
under the same pressure, and apply the same amount of heat to 
each, the quantity passing from the liquid to the gaseous state 

It was interesting to try a parallel experiment with metals, 

to find their comparative volatility under the same conditions 
of temperature, pressure, and electrical influence. It was 
necessary to fix upon one metal as a standard of comparison, 
and for this purpose I selected gold, its electrical volatility 
being great, and it being easy to prepare in a pure state. 

An apparatus was made that was practically a vacuum tube 
with four negative poles at one end and one positive poje at the 
other. By a revolving commutator I was abl- to make electrical 
connection with each of the four negative poles in succession for 
exactly the same length of time (about six seconds) ; by this 
means the variations in the strength of the éurrent, the 
experiment lasting some hours, affected each metal alike. 

The exposed surface of the various metals used asenegative 
poles was kept uniform by taking them in the form ef wires that 
had all been drawn through the same standard hole ine the 
drawplate, and cutting them by gauge to a uniform length ; 
the actual size used was o'8 mm. in diameter and 20 mm. 
long. ` e 
The comparison metal, gold, had to be used in each experiment $ 

the apparatus thus enabled me to compare three different metals 
each time. The length of time that the current was kept on 
the revolvgng commutator in each experiment was eight hours, 
making two hours of electrification for each of the four 
negative electrodes; the pgessure was such as to give a dark 
space of 6 ram. 

The fusible metals, tin, cadmium, and lead, when put into the 
apparatus in the form of wires, verg quickly melted. To avoid 
this difficulty a special form of pole was devised. Some small 
circular porcelain basins were made, 9 mm, diameter ; through 
a small hole in the bottom a short length of iron wire, 0°38 mm. 
ip diameter, was passed, projecting downwards about § im. ; 
the basin wa? then filled togthe brim with the metal to be 
tested, and was fitted into the apparatus exactly in the same way 
as the wires ; the internal diameter of the basins at the brim 
was 7 mm., and the negative metal filed flat was thus formed of 
a circular glisk 7 mm. diameter. Te standard gold pole being 
treated in the same way, tht numbers obtained for” the fusible 
metals can be compared with gold, and take their place in the 
table. ° DUSS 

e The following table*of the comparative volatilities °was in 
this way obtained, taking gold as = 100 :—~ 
o 


* Palladium 
e Gold... na 
Silver se 
Igad... ET 
Lins ete bee aes? 
-Beass... @.. 

è e 


I08*co 
100°00 
82°68 
we 7504, 
we @ 56°96 | 
51°58 | 


Plgtinum ... e 44°00 
Copper æ ...% ... 48°24 
Cadmium... ... ~ 31°99 
Nickel ne 0... 10°89 
Iridiume ... ... 1949 
Iron ... 5°50 
2s e 
In this experiment equal surfaces of each metal were gxposed 
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to thé current, By dividing the number so’ obtained by the 
specif{ gravity of the metak the following order is found :— 


-8 





° Palladium ... 9°00 ' Copper Oso 

Silver ... we 7'88 Platinum 2'02 
Tin wf ee ome 7'76 Nickel 1'29 
Lead... ona e 6'6I Iron ... e o'71 
Gold ... 5'18 Iridium ... @. O47 
Cadmium ... 3,72 3 


Aluminfim and magnesium appear to be pradtically pon- 
volatile under these circumstances, 

The order of metals in the table shows at once that the 
electrical volatilitygin the solid state does not correspond with 
the order of melting-points, of atomic weights, or of any other 
w@&l-known constant. The experiment with some of „the 
typical metals was repeated,,and the num®érs obtained did “not 
vary materially from those given above, sfowing thatethe order is 
not likely to be far wrong. . 

It is seen in the above table that the electrical volatility of 
silver is high, while that of cadmium is low. In the two earlier 
experiments, where cadmium and silver were taken, the cadmium 
nggative electrode in 30 minutes lost 7°52 grs., whilst the silver 
negative electrode in 14 hours only lost o-19 gr. This apparent 
discrepancy is easily explained by the fact (already noted in the 
case of cadmium) that the maximum evaporation effect, due to 
electrical disturbance, takes place when the metal is Sit or near 
the point of liquefaction. If it were possible to form a negative 
pole zz vacuo of molten silver, then the quantity volatilized 
in a given time would be probably more than that of cadmium. 

Gold having proved to be readily volatile under the electric 
current, an experiment was tried with a view to producing a 
larger quantity of the volatilized metal. A tube was made 
having at one end a negative pole composed of a weighed brush 
of fine wires gf pure gold, and an aluminium pole a the other 
end. > 
The tube was exhausted and the current from the induction 
coil put on, making the gold brush negative; the resistance of 
th® tube was found to increase considgrably a$ the walls became 
coated with metal, so much so that, to enable the current to pass 
through, air had to be let in after a while, depressing the gauge 
$ mm. 

The weight of the brush before experiment was 354940 grs. 
The induction current was kept on the tube for 144 hours; at 
the end of this time the tube was opened and the brush femoved. 
It now weighed 32'56139 Showing a loss of 2'9327 grs. When 
heated below redness the deposited film of gold was easily 
removed from the walls of®the tube in the form of very brilliant 
foil. 

After having been subjected to electrical volatilization, the 
appearance of the residtial piece of gold under the microscope, 
using a }-inch object-glass, was very like that of electrolytically 
deposited metal, pitted all over with minute hollow® 

This experiment on the volatilization of gold having produced 
gootl coherent films of that metal, a s®nilar experiment was 
tried, usjag a brush of plafinum as a negative electrode. On 
referring to the table it will be seen that the electrical volatility 
of platinum is much lower than that of gold, but it was thought 
that by taking longer time a sufficient quantity might be 
volatilized to enable it to be removed from the tube. 

The vacuum tube was exhausted to such a point ag to give a 
dark space of 6 mm., and it was found, as in thegcase of gold, 
that ùs a coating of metal was deposited upon the glass the 
resistance rapidly increased, but in a much more marked degree, 
the residual gas in the tube apparentlg becoming absorbed as the 
deposition proceeded. It was necessary to let a little air into 
the tube about every 30 minutes, to reduce the vacuum. This 
appears to show that the platinum was being deposited in a 
porous spongy form, with great power of occluding the residual 
gaS e 

Heating the tube when it had become this way ngn-conducting 
liberated suffjcien® gas to depresg the gauge of the pump r mm., 
and to reduce the vacuum,so as to Give a dark space of about 
3am = This gas was not re-abs@rbed on cooling, but on passing 
the current for tet mħutes the tube again refused to conduct, 
owing t8 absorption. Thegube was awain heated, with another 
liberatiow? of gas, but much less than before, and this time the 
whole was re-abstrbed on cooling. 


The current wag kept on thjs tube for 25 hours ; it was then 


ie pened, but I couldenot æmove the,deposited metal e&cept in 
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small pieces, as it was baittle and porous. Weighing the hrush 
that had formed, the negative pole ga¥e the following result :— 

` + 


s Grains. 
Weight of platigum before experiment 10°1940 
3 » œ after experiment ar gas 8°1570 
e E 

Loss by volatiliation in 25 hours pe ... ww ue 2'0370 


Another experiment was made similar to that with gold and 
platinum, but using silver as the negative pole, the puse metal 
beingormed into a brush of fine wires. Less gas was occluded 
during the progress of this experiment than in the case of 
platinum. The silver behaved the same as gold, the metal 
deposited freely, and the vacuum was easily ket at a dark space | 
of 6mm. by the very occasional admission of a trace of aig | 
In 2œhours nearly 3 gi of silver were volatilized. The deposit | 
of silver was detached without difficdty from the glass in the 
form of brigift foil. 


e 
Chemical Society, June 4.—Mr. W. @rookes, F.R.S., Vice- 
President, in the chair.—The following papers were read :—~The 
molecular refraction and dispersion of various substances in solu- 
tion, by Dr, J. H. Gladstone, F.R.S. The paper is a continuation g' 
of that laid before the Society in March last, and deals with solid 
and gaseous substances that have been dissolved in water and 
other liquids for examination. The results are given in several 
tables. In fhe case of organic compounds, the theoretical and 
experimental numbers are frequently in close agreement. 
Hydrogen chloride, bromide, and iodide give figures for the ' 
molecular refraction and dispersion much higher than the sum | 
of the hydrogen and halogen as determined from the paraffin 
compounds, and the values rise as the dilution becomes greater. 
Selenious and selenic acids aford optical values much less than 
*what would be expected from the known values of their con- 
stituents. «taphosphoric acid does the same. The data re- 
„ lating to solutions of salts and alkalies will afford material for a 
revision of the gefraction equivalents of the different metals, and 
of the electro-negative elements with which they are combined. 
Ammonia, in contragt with the hydrides of chlorine, bromine? 
and iodine, appears to bė uniform in its optical properties, 
whatever the strength of the solution. The refraction equiva- 
lents of cerium, didymium, and lanthanum were found about 
12°4, 16'4, and 15'5 respectively. The molecular refraction for 
CIO, in its salts dissolved in water comes out at about 18°3, that 
for BrO, at 24°9, and for IO, at 33°8.—The nature of solutions 
as elucidated by a study of the densiti®® heat of dissolution, 
and freezing-points of solutions of calcium chloride, bye S.eU. 
Pickering. The curves representing tlfese properties were exa- 
mined in the same way as those for sulphuric acid, and similar 
conclusions are drawn—namely, that changes of curvature, 
which occur at certain points which aré the same whatever 
property is examined represent the existence of hydrates in 
solution. The simplest hydrates indicated consist of CaCl, with 
6, 7, and 8H,O ; more complex jydrates also exist, as in the 
case of sulphuric acid@~Note on a recent criticism by M®. 
Sydney Lupton of the conclusions drfwn from a study of yarious 
properties of sulphuric acid solutions, by S. U. Pickering. Mr. 
Lupton (Phil. Mag., xxxi.e418) applies a single parabolic equa- 
tion to a portion of ope of the author’s sulphuric acid density 
curves, where a change of curvature was supposed to exist, and 
shows that it represents the results accurately if the experimental 
error is of a cgrtain magnitude. This magnitude is between 
1000 and 10,000 per cent. greater than the ascertained mafni- 
“tude, and the equation represents all errors of like signs as 
grouped together. Such a @epresentation cannot disprove the 
existénce of the particular change of curvature under examina- 
tion’, still less that of the ror others examined by the author. 
‘The hydrate on whichgMr. Lipton considers that his investiga- 
tion throws ‘‘ very grave suspicion ” happens to be the one which 
the author has isolated in the crystalline condition. “In the dis- | 
cussion which followed, Prof. Ramsay doubted the validity of Mr. | 
Pickering’s methods of differentiating his curves. €is gwn experi- | 
ence was'that it was impossible®o dbtain results nearer than 2 or 3 
per cent, to the truth. Dr, Arm%trong said that he was prepared, 
to believe in the existence of hydrates in solutio but could not 
imagine that the 102 brealss in the gulphuric acid curves, for 
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in solution until the temperature sank to within a few degrees o 
its point of fusion. Dr. Morley said that a break in the curve 
«Should indicate that some new hydrate had just begun to form, 
but need not show what that hydrate was. Thus, a liquid of 
the composition CaCl8H,O might be expected to contain, 
besides the hydrate CaC],8H,O, also highgwand lower hydrates, 
such as CaClgH,O and CaCl,7H.O. Prof. Riicker said that, 
in reality, Mr. Pickering’s results were obtained, not by calcula- 
tion, but by a method*of observation and experiment applied to 
curves, which themselves represented the results of other experi- 
ments. It was admitted that the curves had to be specially 
drawn, and the scale of the co-ordinates carefully chosen, if the 
results were to be satisfactory, and probably the conclusions 
arrived at depended in a large measure on,thedetails of this 
preliminary adjustment. In the case of the more striking 

anges in direction and curvature which were clearly visible in the 
Original c@rve, the various differential curves did not add much 
to the information it supplied. He thouget thag the evidence 
afforded bP these secondary curves of changes of curvature, not 
otherwise detected, was of the most untrustworthy character. 
Mr. Pickering said that Mr. Lupton’s effiation represented the 
rate of change of the densities as a straight line, while the€igure 
whjch the actually observed rate of change formed was as dif- 
ferent from a straight line as possible. The figures here referred 
to were the first differential figures (rate of*change) deduced 
directly from the determinations themselves ; the question of 


: the accuracy attainable in differentiating a graph, raised by 


Pref. Ramsay, did not apply. He thought that Prof. Arm- 
strong was somewhat rash in holding that a particular 
hydrate did not exist in solution at moderately high tem- 
peratures, because he had recognized it at low temperatures 
only, especially as he (the speaker) had been led to search 
for it, and finally to isolate it from results obtained at 
high temperatures. The multipligity and complexity of the 
hydrates indicated must @ndanger the acceptance of his conclu- 
sions amongst chemists; and he was perfectly ready to accept 
any other explanation of the changes with weak solutions. — 
Ethylic aa’-dimethyl-aa’-diacetylpimelate and its decomposi- 
tion-products, by Dr. F. S. Kipping, and J. E. Mackenzie. 
This paper dbntains an account of the preparation and pro- 
perties of the following compounds: ethylic aa’-dimethy]- 
aa'-diacetylpimelate, aa’-dimethyl-aa’-diacetylpentane, aa- 
dimethyl-a-acatyleaproic acid, aa/-dimethylpimelig acid, and 
ethyli¢-aa’-dimethylpimelate.— Volatile platinufh compounds, by 
W. Pullinger. The author has studied the volatile compounds 
of platinum with chlorine and carbon monoxide described by 
Schiitzenberger. He describes their beh@viour when heated in 
vafious gases; as they do not completely volatilize, a deter- 
mination of the vapour-density was not possible. He describes 
a non-volatile compound of the formula PtCi,.C,O,, and has 
also prepared the compound PtBr,CO. Directions are given 
for the preparation of platinic bromid@and iodide, from which 
it appears that spongy platinum readgly dissolves in hot solu- 
tions of bromine in hydrobromic acid or of iodine in thydriodic 
acid. : . 


Mineralogical Society, J&ne 16—R. H. Scott, F.R.S., 
President, in the chair.—The following papers were read :-—~On 
the occurrence of sapphire in Scotland, by Prof. M. Forster- 
Heddle—On the optical properties of gyfolite, by Prof, M. 
Forster- Heddle. —On Fresnel’s waye-surface, by &. Fletcher, 
F.R.S. 


Linnean Society, June 18.—Prof. Stewart, President, in 
the chairg—Mr. W, H. Beeby exhibited specimens of Hieracium 
protractum ang other plants callected in Shetland.—Mr Stuart 
Samuel exhibited a dwarf specimen of Acer palmatum, and 
made some remarks on the dwarf vegs artificially producegl by 
the Japanese.—Mr. R. V. Sherring showeg some cases of dried 
Bananas, ‘and described a new method of preservation adopted 
in Jamaica to save waste of small parcels of fruit which would 
be otherwise unsaleable.—Mr. A. W. B@nnett exhibited and 
made remarks upon a specimen of Selaginella lepidophylia, 
which"was found to pessess remarkable vitality, and upon proper 
treatment to resume its normal appearance after having been 
gatHered some months.—Dr. R. A. Prior exhibited samples of ® 


example, could be interpreted as evidence of as many Mistinct 

hydrates. He was inétined to think that the bitaks might be 

due to change both in fhe complex water*mélecules and the 

sulphuricacid. He was inclined to beleve teat the hydrate, to 

which Mr. Lupton’s conclugons refated, did not begin fo form 
s. 
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the Spiked Star of BethRhem (Ornithogalfin pyrenaicum), and 
stated that, although described in British floras as a rare Blant, it® * 
is so abundant on the hill pastures around Bath that it%s brought * 
to the market there in large quantities under the name of French 
“sparagus,and sold for a penny a bunch.—Mr. R. A. Rolfe ag 
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#howed two hybrid Odontoglossums with the parent plants— 
namely, O. Wilekeanum (produced from O. crispum and O. 
Luteopurpureum) and O. excellens (produced from O. pescatorete 
and O. triumphans) These had first appeared as natural 
hybrids out of imported plants, and the gparentage was sub- 
sequently ascertain@le under cultivation.—On behalf of Sir 
George Macpherson Grant, Mr. J. E. Harting eahibited some 
curiously abnormal horns of the Roe Deer (the result of disease), 
which had been taken from an animal fotfnd dead near Forres, 
N.B. For the purpose of comparison he exhibited some normal 
heads of the Roe from othereparts of Scotland and Germany, 
and made some remarks on the causes of variation in the size 
and form of the antlers to which Roe Deer were peculiarly 
liable.—A pap&r was then read by Mr. Spencer Moore on the 
true nature of Calles, and in continuation of former remarks on the 
same subject (Linn. Soc. Journ., Bot., vol. xxvii., Nos, 187-188 
He showed that the outer sieve-plates of the fig are dbliterate: 
by a substance givi@g all the dye reactions of Caius, which 
does not peptonize and will not yield proteid reactions. Many 
of the inper sieve-platgs he found to be stopped up with a 
proteid Callus resembling in every way thg substance of Ballia 
stoppérs, and the proteid Callus of the vegetable marrow. It 
appeared that true Callus would dissolve in a solution of gum- 
arabic, but whether by agency of a ferment or ef an acid he 
had not yet determined.—A second paper by Mr. Spencer 
Moore dealt with the alleged existence of protein in the walls of 
vegetable cells, and the microscopical detection of glucosides 
therein. e 
Paris. 


Academy of Sciences, June 22.—M. Duchartre in the 
chair.—Method for the determination of the equatorial co- 
ordinates of the centres of the plates which are to form the 
photographic map of the heavens, by M. Lowy.—On a 
generalization of equations rélating to tle theory of the functions 
of a complex variable, by M. Émile Picard.—On the determina- 
tion of the mechanical equivalent of heat, by M. Martel Deprez, 
At the meeting of June 8, M. Miculesco described an apparatus 
he had employed for determining the mechanical equivalent of 
heat. It is now remarked that the same method was employed 
by Hirn in the experiments made by him in 1860, and in latter 
years by M. d’Arsonval.—On the formation of the leaves of 
AE sculus and of Pavia, and on the order of appegrance of their 
first vessels,” byeM. A. Trécul.—On the apparent and real 
glycolytic fermentation in the blood, and on a rapid and exact 
method of estimation of glycogen in the blood, by MM. R. Lépine 
and Barral.—On a tejephone receiver of reduced weight and 
dimensions, by M. E. Mercadier.—Observations of the nqw 
asteroid discovered at Nice Observatory on June 11, by M. 
Charlois. Observations for position were made on June rr and 
12.—-Observations of the same asteroid made at Algiers Obser- 
Vatory with the telescope of o°5 metre aperture, by MM. Ram- 
baud and Sy. Observations for position were made on June 12 
and 13.—gixtraordinary Itminous phenomena observed on the 
sun, by M. E. L. Trouvelot.—On the determination of spiral 
surfaces according to their ginear element, by M. L. Raffy.—On 
certain systems of spherical co-orflinates, and on the correspond- 
ing triple orthogonal systems, by M. A. Petot.—On the damp- 
ing of Hertz vibrations, by M. V. Bjerknes.—Transmission of 


e light across distured media, by M. A. Hurion.>-Qn the 


electrolysis ©f barium chlogide, pure or mixed with sodium 
chloride, by M. C. Limb. ith moderate currents the author 
fails to obtain metallic barium ; with the pure salt an infusible 
body of high resistance is deposited ; with the mixed salts 
chlorine, is disengaged at the anode, and, from the sesults of 
analyses given, it would appear tfat among the peoducts of the 
electrolysis some subchloride must be formed.—The calculation 
of thè temperature of ebuflittor of any liquid whatever, under 
all pressures, by M. G. Hinrichs. —Action of heat ongolutions 
of chromium salts: green salts of chromium, by M. A, Recoura, — 
Theconstitution of thegreen chromium salts is elucidated by means 
of the results of experiments following thermochemical methods. 
—Researches on osmium, osmiamit acid, and osmgamates, Dy M. 
A. Joly. Taking the revised atomic w&ght of osmium, the 
g@balyses of Fritzsche and Struve, as well as those of the aut§or, 
point to KNOsO,, qnd not to K,N,Os,0,, as the formula 
denoting the composition of potassium osmiamate. Relations 
may be traged hetween osmiamic acid and the nitroso-compounds 
of ruthenizm, RuNOCI, and RuNO(OH),. O.-OsNO—OH 
may be viewed as the first anhydride of the hypothetical , 


@sNO(O),e—On the alkaline zirconates, by M. LeOuvrard. 
hd 
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g 
—Oa the bromo-iodides of silicium, bye. A. Besson.—On the 
cyan®gen compounds of Magnesium, by M. Raoul Varet.—On 
the action of nitric acid ofdifferent degrees of concentgetion 
upon iron at various temperatures, by MM. Henry Gautier and 
Georges Charpy. The writers conclude frogftheir experimental 
results that “¿ronz zs alwaystattacked by nitric acid, whatever its 
concentration.” The action may proceed if two ways—(1) 
rapid, and accompanied by the disengagement of®gas ; (2) slow, 
and without evolution of gas. Th@ latter corresponds to what 
is know as the passive state of iron,—Action ofgsodium ben- 
zylate upon camphocarbonic ether, by M. J. Minguin.—om- 
parative influences of the sulphates of iron and calcium on the 
preservation of njtrogen in naked soils and on nitrification, by 
M. P. Pichard.—On the value of animal débris as nitrogenous 
dressing, by MM. A. Muntz and A, C. Girard.—On the deve- 
lopment of blastodermic lgaves in Crustemeze Isopqdee (Porcellio 
scaber), by M. Louis Roule.—On the disengagement of oxygen 
by plants at low temperatures, hy M., H. Jumelle. It appears 
that in plants capablegof resisting excessive humidity or cold 
the decomposition of carbon dioxide may continue at very low 
temperatures, even when respiration has ceased. Conifers such 
as the juniper-tree, and a lichen (Zvernia prunasiri), in light can 
assimilate the carbon in the air in an atmosphere having a tem- 
perature as low as —30° or —40° C,—The parasitic fungi of 
Acridians, by MM. J. Kunckel d’Herculais and C., Langlois.— 
On the supposed post-Secondary granites of Ariége, by M. A. 
Lacroix.—On the age of a porphyritic granite from the Western 
Pyrenees, by M. Joseph Roussel.—Experimental researches on 
muscular exertions, by M. Charles Henry.—-Diseases of the 
bones of chimpanzees, gorillas, and orang-outangs, by M. 
Etienne Rollet. 
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THE UNTED STATES ENTOQOLOGICAL 
. COMMISSION. 


Fifth Report of the Whited Sthtes Entomological Com- 
mission on Insects Injurious to Forestand Shade Trees. 
By Alpheus S, Packard, M.D, Ph.D. 

ERY valuable Reports have been @resented by the 
United States Entomological Commission frem 
time to time. Anteng these mąy be mentioned that upon 

“The Racky Mouttain Locust,” prepared by Prof. Riley 

in 1878, which is a most ‘exhaustive record of the habits 

of this terrible pest, and of methods of prevention 
and remedies against its attacks. Later on, an equally 
valuable and instructive Report was submitted wiéh 
regard to the cotton worm (Aletia argillacea), very 
destructive to the cotton plant, whose crop it has re- 
duced if some seasons from 30 to 75 per cent. in 
the principal cotton-producing States. Both these ela- 
borate works, as might be expected from their authors, 

Prof. Riley and Dr. Packard, who practically constituted 

this Entomological Commission, are full of interesting 

experiments, ingenious @ontrivances, and*subtle devices, 
to circumvent the insect hordes advancing with the 
insistance of @nvading armies. 

This Report upon “Insects Injurious to Forest and 
Shade Trees” is perhaps not so exciting or painfuély 
interesting, as the harm caused to trees is not so directly 
felt as that occasioned to various food crops and other 
crops of the field by locusts and caterpillars innumerable, 
and the name of the insects described therein is legion, 
and their individual mischief is comparatively small, 

As Dr. Packard says, “a voluthé could be wyitten on 
the insects living on any single kind of tree, and here- 
after it may be expected that the insect population of the 
oak, elm, poplar, pine, and other trees will be treated of 
monographically.” Kaltenbach, in “ Die Pflanzenfeinde, 
aus der Klasse der Insekten,” gives accounts of 537 
European species of insects injurious to the oak, 107 to 
the elm, and 396 ® the willoy. Perris, a French ob- 
server, has recorded no less than 100 species of* insects 
found upon the maritime pine. 

The attacks o insects upon forest trees and upon 
shade trees, or trees planted for shade and. ornamenta- 
tion in parks, streets, and other public places, are be- 
coming far fnore numerous and serious, just as if the 
case of all cultivated crops under the sun. In the United 
States these attacks arg creating intense interest, as the 
forests are of the. highest commerejal importance, and 
have been extensgvely decreased by clearing, by wanton 
and accidental fires, and other causes. This Report, then, 





"is opportune, and mug be of great service, as it démion- 


strates the sSurces of the i injuries, and suggests means of 
preventing them or of dinfinishingthem. 

The French, German, Austrian, apd Jtalian Départ- 
ments of Agriculture age giving, much attention %o this 
subject, for it is found that the forest trees & these 
countries are becoming more liable togharmn from insects. 
In Great Britain some kindy of tregs, notably of the 
pine tribe, have suffey@d mach damage grom ® insects 


° 
There afe, without doubt, many others unsuspected in, 
British woods and forests, slowly bit surely working 
great mischief. id 

Dr. Packard ‘shows that trees gre attacked in every ® 
part and én every conceivable manner by insects. Their 
roots, leaves, bark, fruit, and twigs are all more or less 
subject to their visitations. The most cyious of those 
which affect the roots is the “seventeen year” Cicada, 
whose larva remain for over sixteen years attached to 
the rootlets of the oak, other forest treeseand fruit trees, 
as the pear and apple. According to Prof. Riley, these 
larvae gre found at a great depth, sometimes as much as 
10 feet below the surface. The fgmale resembling a 
locust, Meposits long slender eggs in an unbroken line 
upon the terminal twigs of oak apd other tregs in May 
and June. Somatimes the twigs are so “badly gtung” 
by this oviposition that the trees are seriously injured. 
The length of wood perforated on each branch sometimes 
varies from one to two and a half feet, averaging probably 
eighteen inches, and appearing to be the work of one 
female. From the eggs the larvæ hatch out in six 
weeks and drop to the ground, in which they live, sucking 
the roots of the trees for nearly seventeen years, the pupa 
state lasting but a few days. 

A formidable enemy of the “live-oak” (Quercus virens) 
is an enormous beetlg, A/ad/odon melanopus, Linn., whose 
larva, three inches long and an inch in thickness, bores 
into the*roots upon which it lives. As a result of the 
work of this insect in South Georgia and Florida, “ vast 
tracts, whigh might otherwise have become forests, en- 
riching the ground with annual deposits of leaves, are 
reducedg to comparatively barren scrub, in which the 
scattered o&k-bushes barely suffice to cover the surface 
of the sand.” The eggs are laid by the beetle in the 
foot, or*collar, of the tree, just below the surface of the 
ground. It is not known how long the larve live, but 
fheir life must extend over several years, “since the 
roots occupied by them grow to a large size, while they 
show an abnormal development, and become a gangle of 
vegetable knots. In fact, the erttire root in its growth 
accommodates itself to the req&irements of the borer 
within.” The effect on the tree is to kill the eriginal 
stem, which becomes replaced by a cluster of insignificant 
and straggling suckers, forming, perhaps, a clump of 
brushwood. 

Amopg the tree-borers, other thdh beetles, the oak, 

“ carpenter worm,” the caterpillar of Prionoxystus 
robinia, Peck, is the largest and most destructive. It 
is larger and far more abundant than the European 
caterpillar o of Cossus ligniperda, or goat-moth, belonging 
to the same f family of Cossidæ, but it sinks its tunnels deep 
in towards the heart of theetwe@ not confining it mis- 
chief to the limbs and large branche like the goat-moth 
caterpillar. Fitch says of this :—“ Of all the wood-boring 
insects in our land, this is by far fhe most pernicious, 
wounding tke trees most @ruelly. The stateliest oaks in 
our forests are rifined, probably in every instance where 
orte of these borers obtains a Jodgment i in their trunks.# 


Anether species of Cossus, known af Cossus CENLErENSES | 


bores into poplars. Its appearance and Imbitsalgp fasemble 
those of the goat-moth, well known in this country. 
Ther are numbers of boring beetles, of the familigs 


hitherto ynknown, or, at least, not*reckoned as injurious. e Buprestidæ, Cerambyé@ide, and Scolytide, whose lapvze 
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. just under the bark. 
© Saperda tridentata, is prominent, often killing elm-trees 
® by wholesale, boths jp forests and in public parks. The 
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make burrows, passages, and galleries in trets, mainly 
Of these, the elm-tree borer, 


larvee bore in the inner bark, making irregular furrows 
and tunnels upon the surface of the wood, which “is, as 
it were, tattooed with sinuous grooves, and the tree com- 
pletely girdled by them in spme places.” In the State of 
Illinois attention was attracted to the gradual decay and 
death of whjte elms (W/mus americanus) in rows in 
some towns. The leaves fell off in the summer, and 
some of the branches died. Finally, the tree perished 
altogether. On peeling off the bark, half-prown larvee 
of Saperda tYidentata appeared in considerableenumbers, 
and the manner in which the bark had been mined by 
the Saperdas gave sufficient evidence of the cause of the 
death of the tree. Prof. Forbes, State Entomologist of 
Illinois, says: “From the present appearance of the 
elms throughou? the towns of Central Illinois, it seems 
extremely likely that this pest will totally exterminate 
this tree, unless it be promptly arrested by general 
action.” It is recommended that all affected trées 
should be removed and destroyed in autumn and winter, 
before the beetles have a chance to emerge from the 
trunks. This beetle is not quite an inch long; its larva 
is rather more than an ingh in length, having a large flat 
head. 

Fir trees, especially the white pine (Pinus st¥odus), the 
yellow pine (Pinus mitis), and Pinus rigida, are much 
injured by the pine borer or “sawyer,” Monohammus 
confusor. “I have seen,” writes Dr. Packard, “ hundreds, 
perhaps nearly a thousand, dead firs, whose trynks were 
riddled wigh the holes of these borers.” Dr. Packard 
cites a correspondent of the North- Western Lumitrman 
who reported that “extensive and valuable forests of 
yellow pine in thagSouthern States are destroyed by a 
worm commonly called here a ‘sawyer, or flat head.” 


- White pine trees are also much beset by the “wood 


engrayer” bark beetle (Xyleborus xylographius, Fitch), so 
called because it makes beautifully regular and artistic 
furrows on the surface of the wood under the bark. It 
is the most common, and probably the most pernicious, 
of all the insects thatginfes} the forests of white pine in 
New York State, and of yellow pine in the States south 
of New York. 

A weevil, the White pine weevil (Pzssodes styo&), fre- 
quently spoils the finest ghite pines in parts of America 
by placing numerous eggs in the bark of the topmost 
shoots of fir trees ; the larvee from these make mines in 
the wgod and pith, causing the shoots to wither® and die, 
thereby occasioning a®fork, or crook, at this*point. This 
is @ very small insect, ngt fhree-quarters of an inch long, 
and the larve arenot half an inch in length. , 

There is a mighty army of caterpillars of various moths 
described in this Report, which devour the foliage of trees 
of all kinds in American forests and gardense Several 
species of Clisiocampa and Gasterophcha, of the Bomby- 


@ cide, assail oak, willows, ash, chestnut, apple, and spear 


trees. These ar® termed “tent” eaterpillars, as they live 


* in webs, ofa terg-like form, as the CUszocampa Neustria, 


or lackey moth, in Europe. But the most voracious of 
caterpillars are the “fall web worms” of @he moth 


° Hyphantria cunea, Drury. Fær instance, it? 1886, the | 
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city of Washington, as tvell as its ‘Vicinity, was entirely 
overrun by them. All vegetation, except that not ageee- 
able to their tastes, suffered greatly. Fipe rows of shade 
trees, which grace the styets and ee A were leafless 
in midsumfné and covered with hairy worms. The 
pavements were strewn with moultings of thè caterpillars 
and they webs, which Were blon about unpleasantly by 
the wind. ? > ° 

Because they are hairy they have çomparatively few 
enemies, among birds at all events. The “English 
sparrow,” fast becoming as great a nuisance in the United 
States as the rabbit in Australasia, gsill not look at them, 
and has driven away by its pugn&city many birds that 
would eat them. Fortunatety there are insect enemies 
which prey upon thêm, as the Mantis carolina, or “rear 
horse,” an extraordinary insect of the same family as the 
g‘ praying” mantis, and the “wheel bug” (Prionddus 
cristatus). Several parasitic insects also greatly check 
the spread of this moth. One fly, Telenomus bifidus, 
Riley, lays its egg within the tiny egg of the moth, in 
which all the transformations of the fly take place, and 
its food and lodging are found. In due time, having 
cleared out the egg, the fly emerges. 

Mr. Bates, in his graphic account of tropical insects, 
has picturedemany that are made to closely resemble 


their surroundings, for their preservation and other” 


purposes. ° In his well-known paper og Mimicry, he 
alludes to the insects known as Phasmide,,or “ spectre” 
msects, as especially typical of this adaptation to cir- 
cumstances, preserved and augmented, as Darwin says, 
“through ordinary selection for the sake of protection.” 
Mr. Wallace brings forward the Phasmide as striking 
instances of mimicry, remarking that “it is often the 
females alone that so strikingly resemble leayes, while 
the males show only & rude approximation.” 

Species of this family of Phasmide are mischievous to 
trees in America, principally the oak and the hickory. The 
chief of these is the Diapheromera femorata, Say., popularly 
called “walking-sfick,” “walking-leaves,” “ stick-bug,” 
“spectre,” “ prairie alligator,” “ devil’s horse.” This in- 
sect, especially the female, js so like the twigs of trees in 
cSlour and appearance, that itis difficult to discoverit. It 
has afiabit, too, of stretching out the front legs and feelers, 
greatly enhancing this resemblance. While the vegetation 
is green the “ walking-sticks ” are green ; when the foliage 
changes in the autumn they also change colour; and 
when the trees are bare of leaves they closely resemble 
the twigs on which they rest. 


be, “and, during the latter part of autumn, where the 
insects are commog, one hears a constant pattefing, not 
unlike drops of rain, that results from the abundant 
dropping, of these eggs, which in places lie so thick 
among and under the dead leaves that they may be 
scraped up im great quantities.” Prof. Raley adds, with 
regard td these singular treatures and their wonderful 
resemblance to the oak “vegetation upon which they 
occus, “one cannot help noticing still further resem- 
blances. They are bérn with the bursting of the buds in 
the spring ; they drop their eggs asthe trees drop their 
seeds, and they commence to fall and perish with the 


the frost cuts them eff.” 

. 
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The egg$ -are dropped e 
upon the ground from whatever height the females may* 
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leaves, the Jate? oneg persisting, like the last feaves, till a 
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There is not spate, enough to do more than allude to 
the sawflies, another class of msects fearfully injuvious 
to aees of divers kinds. Marty of these Hymenoptera, 
as in Great Rritain and other European countries, 
mainly of eae Nematug, clear*off the leaves of 
forest and fruie trees. Others attack fN; nbdtably some 
species of L@phyrus and Lyda, as the Lophyris abietis, 
Lophyrus pinetum, and Lophyrus pint-rigide, and some 
of the Lyd Cameron, in his monograph of the British 
phytophagous Hymenoptera, states that there are Fifteen 
species of Lophyrus in’ North America, and that the 
species of Lyda are common there. e 

Laphyrus abietis ẹnd Lophyrus abbotiz appear to do 
the same harm in America to firs as the Lophyrus pini 
in Scottish fir plantations, Whose larvae not only eat the 
leaves but the bark of the young shéots, frequently occa- 
sioning great losses. 

An instructive account is given in this work of the effect# 
of temperature upon insects. It is the fashion in Great 
Britain to say that insects are killed by hard frosts. But 
they are noekilled in countries—as America, for example— 
whose winters are far more severe. Dr. Packard, quoting 
Judeich and Naitsche’s “ Lehrbuch der Mittel-Europaischen 
Forstinsektenkunde,” observes that “ the influence of even 
very great cold on the normal hybernating stages of our 
insects is not very greate In the summer of 1854 the 

* nun? moth had very generally laid its eggs in Eastern 
Prussia un®veyed on the bark, and these did not freeze 
in the hard wifter of 1854-55. According to the ob- 
servations of Regener, openly exposed caterpillars of the 
pine silk-worm endured 18° F. The pupa froze at 21° F., 
the moth at 19°F. According to Duclaux, the eggs of the 
silk-worm endure well, remaining two months in a tem- 
perature of 17° F. Great fluctuations of temperature 
during the winter produce an abnormal interruption of 
the winter’s rest or hibernation, and*fhus cause the death 
of many insects.” It will be notiged that in al? these 
cases the insects were unprotected, whereas there is 
generally some kind of protection during the winter for 
insects in all stages, provided by their’instinct. 

Not the least useful part of the Report is that treating 
of remedies for insect attacks, and machines and engines 
for applying them. &rsenical poisons, known as Paris 
Green and London Purple, are strongly recommended for 
spraying or syringing tyees infested with the larve of 
beetles and sawflies, or the caterpillars of moths. These 
have been recently introduced into England, being advo- 
cated by the Board of Agriculture, but have not been 
«extensively adépted yet, owing to the natural prejudfte 
against the use of poisons. In America they are em- 
ployed most extensively ad with the greatest benefit. By 
means 6f these the potato beetle (Doryphora decem- 
lineata) was circumvented, ànd the cotton and boll worms 
checked, and the onslaughts of many other ingects ma- 
terially lessened. For Asphides, Scale insects, and other 

insects which @uck the sap of leaves, “emulsions” or 
washes of soft soap, or “ jeky Soaps,” made directly from 
fish oil and concentrated lye,%r whale-oil goap, are pre- 
scribed. Also kerosine; naphtha, and petroleum, applied 
in a fine spray, or mixed with soap And soap jelly, foming 
“emulsions.” Thes remedies act by cdhtact, being 
applied principally to insects whieh do not èat the leaves, 
„âs well a$ by making thee surrgundings *unplgasare and 
NO, J132, VOL. 44] è 


unbearable. Powdered substances, as pyrethrum, hellæ 
bore, and Sulphur, are not much employed for forest work, , 
but cases frequently arise warranting their use in a limited 
way. Hellebore, as gooseberry growers in Kent and y 


Cambridgeshire Well know, is of especial value against ® 


all sawfly darvee. Sulphur is valuable against the red 
spider (Tetranychys telarius), and is used alone or in 
connection with emulsions of kerosene. 

Numerous machines are inevogue for putting on washes 
and powders, from the small “knapsack” machine carried 
on the back, to huge tanks on wheels, fitted with power- 
ful hand-pumps and long lengths of hose, through which 
liquids are forced to great heights ; for very high trees, tall 
ladders are used, which are set near the trees, upon which 
men mot, and direct the hose into the topmost branches. 
For smaller trees and shrubs, a bgrrel fixed og wheels, 
having a good forcg-pump with hose, is adopted. Ramps 
are also fitted into tanks of all shapes and sizes, and 
moved from,place to place by hand or horse-power. To 
distribute the liquids there are endless nozzles or jets 
contrived with much ingenuity to send forth fine mists, 
or sprays, or continuous volumes. It will suffice to say 
that the best of these is the cyclone, or Riley nozzle, 
which is just being introduced into Great Britain. 

Foresters, and all concerned in the management of 
woods and forests, public parks, and gardens, would do 
well to consult this work for infermation as to the various 
insect enemies of trees, and the best means of dealing 
with thenf. It is quite impossible in a review to give 
anything more than a general idea of its scope and 
nature. 


e PHYSICAL RELIGION, . 


Physital Religion. The Gifford Lectures delivered before 
the University of Glasgow in 1890. By F. Max Müller. 
(London: Longmans, 1891.) ° 

HE present volume, which embodies the authors 
second course of Gifford Lectures, with notes and 
appendices, is devoted to the consideration of “ PflysicaP 

Religion,” that is the religion which finds its object the 

Infinite in or behind the phenomena of Nature. The 

author's previous writings have made it clear that fdr the 

simplest and most abundar® maififestation of this form 
of religion we must go to the Veda, so his first task in 
the lectures before us is to tell once pore the familiar 

story of the discovery, the character, and the age of the ° 

Veda. To this survey four lectfres are devoted, and, in 

conclusion, the author—not without duly considering all 

that in recent years has been urged to the contrary—re- 
affirms his cqnviction that ¢he hygns of the Rig’ Veda 

cannot have been collected later than 1000 B.C. 

In the sixth lecture the auth8r*dé@als yith the evolution 
of the idéa of God. It is often supposed—even by philo- 
sophers of repute—to be a sufficieng account of the 
earliest form of religion to say that men worshipped 
stonesean§ otlter. fetjshes as their gods. But, as the pro- 


fessor well remarks— ; 
e 


ef Does it never strike these theoriz@s that the whole 


secret of the origin of religion lies in that predicate? {reir ° * 


gods? Where did the human mind find that “concept 

and that name? That is the problem which ha’ to be 

golved ; Kerything else is mere child’s play.” . 
e 


le 





And he exhibits the process by which Agni (the Vedic 
. god of fire), from being originally nothing’ but “the 


“mover,” came to'be called deva; and it is this word deva" 


® which when examined yields the clue to the development, 
and teaches us a leson of the highest importance :— 


“ Guided by language we can see as clearly as possible 
how, in the case of deva, the idea of God grew out of the 
idea of lighg, of active light, of an awakening, shining, 
illuminating, and warmingelight. We are apt to despise 
the decayed seed when the majestic oak stands before 
our eyes, andit may cause a certain dismay in the hearts 
of some philosophers that the voice of God should first 
have spoken to man from out the fire. Still, as there is 
no break between geva, bright, as applied to gni, the 
fire, and many other powers of nature, and the Deus opti- 
mus maximus of the Romans—nay, as the God@vhém the 
Greeks ignorantly worshipped was the same God whom 
St. Paul declared unfo them—we must learn the lesson, 
and & most valuable lesson it will tirn out to be, that 
the idea of God is the result of an unbroken historigal 
evolution, call ipa development, an unveiling, or a puri- 
fication, but not of a sudden revelation.” 


The two following lectures are devoted to the detailed 
following out of the biography of Agni, who appears im a 
variety of characters as the sun, the fire on the hearth, 
lightning, the messenger between gods and men, and 
priest. Finally, divested of his material character alto- 
gether, he is raised to a sublimer level as creator, ruler, 
and judge. The value of this inquiry, into the details of 
which we have no space to enter, lies in the fact that it 
involves the refutation of two objections which are 
frequently urged—with or without knowledge—against 
natural religion by the professors of so-called*supernatural 
religion. The first is that natural religion, though it may 
lead men to a conception of “ gods,” is poyerfess to sug- 
gest to them*the conception of God. This is directly 
contradicted by the history of Agni, whom we gan watch, 
as it were, passing through many stages of growth until 
he becomes in the end “a supreme god, ¿ke Suprame 
God, till his very name is thrown away, or is recognized 
as but one out of many names by which ancient seers in 
"their fielpless language called that which is, the One and 
All.” Driven from tkis position, however, the orthodox 
objector usually takes up another, and contends that the 
supreme God of natural religion Jacks some if not all of 
the lofty attributes which hê is enabled to know and to 
predicate of his own God by supernatural revelation. 
But Prof. Max Miiller’s answer to this objection is equally 
decided :-+ r S 


“ Trusting to the fragments that have been preserved 
to us in the Veda, to the remains of the most childish as 
well as the most exalted thoughts, we may esay that 
natural religion, or the natur&l faculties of man under the 
dominion of the natural impressions of the world around 
us,*can lead, nay, has€e@ man step by step to the highest 
conception of d@ity, a conception that can leardly be 
surpassed by any of those well-known definitions of deity 
which so-called “supernatural religions have hitherto 
claimed as their exclusive pr¢perty.” Oo ai 

In the ninth lecture the Professor feaves for a while the 

ə field of his special studies to glance at the history of 
. religious ideas among other peoplts than the Âryasof the 
Vede. And it æ noteworthy that he fully recognizes the 


possibility that Jehovah himself may originally have been 


Smee e2 god of fire. But we must protest against the way m 


Ad 


° 
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“whigh he alludes to Abraham, the JeSeftdary founder of 
Hebrew monotheism, æ if his historical character had 
never been questioned. Pt is, of course, perfectly opgh to 
any one to believe that Abraham was eal individual, 
who reeeived a “tevelatien,” whatever that word may be 
defined to meak (see p. 221); but at the Same time, in a 
course of lectures addressed to an academi®& audience, it 
should surely haye beeh mentiched that this is an hypo- 
thesis, which Renan, for instance, among Semitic scholars, 
does not even take the trouble to discuss. 

In the lectur@on the mythological development of Agni, 
we would call attention to the importance assigned to riddles 
as a cause of the growth and preseweation of, mythology. 

e 


To take a simple example :— 7 


e 

After the Aryas 4n India had once arrived at the con- 
ception that fire was apt to consume the fire-sticks, or 
that Agni had eaten his father and mother, they seem 
to have amused themselves bv asking such questions 
as, Who eats his own parents? The answers given would 
then enter upon many details, more or less far fetched, 
and the question would continue to be asked between 
young and old people.” 


And we think that this is a far more natural explanation 
of the origin and popularity of such stories than the hypo- 
thesis, which has no external evidence to support it, that 
the Aryas Were simply ascribing to Agni the atrocities, 
which they practised themselves. & 

Finally we come to the question, Whag can a study of, 
natural religion teach us? “ Why,” answers Prof. Max 
Müller, “it teaches us that religion is natural, is real, is 
inevitable, is universal,” and he proceeds to exhibit in 
detail one or two of the more important implications of 
this great lesson. With regard to miracles, for instance :—~ 


“Ts it not clear that in the eyes of those wha believe in 
the omnipresence $f the Moral Governor of the world, 
macs, in the ordinary sense of the word, have 
become impossible,*and that to them either every 
event is miraculous.or no event can claim that name. 
Before the great miracle of the manifestation of God in 
nature, all other miracles vanish, There is but one 
eternal miracle, the revelation of the Infinite in the 
finite.” A 


e 
* The Professor then ghows by a Stries of examples that 
the t@ndency to ascribe a miraculous birth to the founders 
of religions is natural and widespread, and asks by what 
right people claim a different characéer for the legends of 
the birth of Jesus than for the similar legends told of 
Buddha and Mohammed. The honesty and candour 
wfh which the question is stated are specially welcome” 
at the present time, when it is becoming the fashion witk 
ecclesiastical amateurs in Bibfical criticism to blow hot 
and cold, as it wese, with the same infallible mouth—+that 
is, to reject the miracles of the Old g’estament, but retain 
those ofthe New. For instance, in a recent manifesto, 
Highly recommended as providifg a temporary shelter fór 
the destifution of the semi-reasonable, ther is, on the one 
hand, some tall talks about the imaginative performances 
of “a dramatizing Jew” in the Old Testament, while, on 
the ether hand, we arg*gravely ipformed that “the Church 
can ifsist upon the truth ” of all that is recorded in the New 
Testament. ~ That this cheap subgtifute for criticism will 
eventually be djscregitéd, even in England, we have no 
doub? whatever. Mearwhiléywe cordially recommend 
+ 


e 
e . 
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the present volurhengt only for the interest of its subject- 
matter, but as an example of the? masterly application of 
the “nly method which in these®inquiries can lead to sure 


results, ~~ 


wr 
e e 
THE KARWENDEL ALPS. 


° 
Das „Karwendelgebirge. Von A. Rothpletz. Separat- 
Abdruck aus der Zeitschrift des Deutschen und Oester- 
reichischen Alpenvereins, With Map. (München, 


1888.) 
T: Karwendel &lps are a mountain mass lying to 
° = 
the nprth of thé valley of the Inn, between Inns- 
bruck and Jenbach, and Wounded on the east by the 
Achensee, on the north and west by the upper valley of 
the Isar, and on the south roughly by a line drawn along 
the Hinterauthal (the highest part of the valley of that 
river) to Schwaz, in the Innthal. This region has been 
+ explored and mapped by Herr Rothpletz, with the assist- 
ance of otltr workers, and it is described as consisting of 
three roughly parallel ranges. Though their peaks do 
not attain to a very great elevation, the higher summits 
ranging from 6500 feet to rather over 8200 feet, their 
| grand cliffs of cream-coloured limestone and their pine-, 
‘ clad slopes afford very beautiful scenery. 
In this part of the Alps the mountain masses are wholly 
„ composed & s@limentary deposits which range from the 
Trias to the Neocomian. The oldest are the Werfener 
Schichten, a mass pf sandy shales and sandstones, ofter 
containing numerous flakes of biotite, indicative, in all 
probability, of the denudation of the crystalline masses 
which form the floor of the Mesozoic rocks in the Alpine 
region. They correspond in age roughly with the upper 
part of the Bunter in Germany and England. Then 
comes the remainder of the Trias, if@luding the Muschel- 
kalk, followed by the representaties of the Rhettic, the 
Lias, and other Jurassic deposits, and a part of the Neo- 
comian, a marine series from top to bottom. Neither 
the last nor the Jurassic system attains to a great thick- 
ness, but both the Rhztic and the Trias are represented 
by great masses of rock. In the one, the Haupt-dolomit 
occasionally attains t® a thickness of 500 metres ; in tHe 
other, one member, the Afyophorienschichien, is seid to 
be equally important. (Qareful descriptions of each sub- 
division, with lists af the more characteristic fossils, are 
given in the memoir. Neither Cretaceous nor Tertiary 
strata occus to bridge over the interval between the 
* Neocomian afid the superficial Glacial or post-Glaeial 
* deposits. 

The physical history of these ranges is made the sub- 
ject ofan elaborate discussion. Herr Rothpletz is of 
opinion that, at sope ep8ch after the Neocomian and 
before the commencement of the folding pgocess by 
which the existing Aline ranges were upraised, the 
region was affected by movements „whic produced a 
system of faults. In coreduence of these, ‘a zone of 
upheaval was bordered on either side by one of deptes» 
sion. These caused irhportant modifications in thegreat 
east and west folds, to which the Eastern Alps aie due; 
the rocks in the two troughs were crushed together ; the 
upheaved tracts were upthruste A folding plate repre- 

sents an ideal section ot! the région® after thee “ pre- 
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Alpine” movements, side by side with one which showg 
its present*state. 

There can be no doubt that, in explaiaing the physical 
structure of the Alps, we have to take account of much 
more than the latér Tertiary foldings tg which the forma- 
tion of the gnountain-chain is due, such as the old irre- 
gularities of the pre-Mesozoic land-surface; and any 
important system of faults could not fail to produce very 
marked effects. Also, it segms indubitab%& that there 
were interruptions to the downward movement in parts of 
the Alpine area during the later Mesozoic and the earlier 
Tertiary times, which may, very prob&bly, have caused 
faults such as are described by Herr Rothpletz. These, it 
may be floticed, appear to run obliquely to the general 
trend of ghe main folds. œ 

Herr Rothpletz, in conclusion, expresses an opinion 
adverse to those geologists who fonsider that® glaciers 
have played an important part in the erosion of valleys, 
antl calls especial attention to the Soiernsee, a small lake 
lying ina fold of the Plattenkalk, whicł® in his opinion, 
indicates that “the movement of flexure acted in this 
case with greater rapidity than the erosive action of 
steams or glacier.” 

The geological map is on a scale of 1: 50,000; the 
separate memoir, of octavo size, contains 76 pages, with 
9 plates and 29 smaller illustrations. It also includes a 
full list of works bearing on the district. So far as we 
can judge, it is an elaSorate and valuable contribution to 
the knowtedge of a region but little known to English 
travellers, who, however, occasionally pass very near to it 
along the margin of the beautiful Achensee. 

oS T. G. B. 





OUR BOOK SHELF. 


Graphical Statics. Two Treatises on the*Grdphical Cal- 
culus and Reciprocal Figures in Graphical Statics. By 
Luigi Cremona. Translated by Thomas Hudson Beare, 
Professor of Engineering and Applied Mechanics, 
‘Heriot-Watt College, Edinburgh. (Oxford ; Clarendon 
Press, 1890.) 


TREATISES on this and allied subjects of the Grgphical 
Calculus are not uncommon in owr language; but, al- 
though nowadays indispensable fog engineering purposes, 
the subject does not flourish in our theoretical courses of 
instruction. , 

The theorems of Graphice onc@stated—that is, drawn 
out carefully on the drawing-board—are obvious, or at 
least do not lend themselves to verbal written demonstra- 
tion, g that for purposes of competitive examination, the 
controlli&g influence of modern, education, the subject of 
Graphical Statics and Calculation is useless. 

Geometrical drawing is not taught in our public schools 
and Universities ; and the student in a technical college 
only reduires the bare migimum of Graphics, sufficient 
to enable hifi to pass on to practical developments; so 
that we fear the elegant abstract theorems on the use of 

A : -@ 4 
signs in Geometry, as applied folifes agd areas, graphical 
multipli€ation, division, involution and evolution, solution 
of equations, centroids, rectification gnd graphical ana- 
lysis generally, will receive but shght attention. 

Thgresis agote of defia&ce in the Author’s Preface to 
the English editio® of “ Reciprocal Figures in Graphical 
Statics” (the second treatise): “At a time when it was 
the general opinion that problems in engineering could 
be solved by mathematical analysis only, Culnann’se . 
genius suddenly created Graphical Stattcs, anderevealed ° 
how many applications graphical methods and the 


s 


sheories bf modern (projective) geometry possessed,” ge ua ° 
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e_The preface to “Geometry of Position,” by R. H. inquiry into the draft charter propoundetl by the Councils of 
Graham, must be consulted for the counterbiast in favour | Uniyersity and King’s Colleges. 
* of Maxwell’s claim to the honour of priority. i So long as the matter wąs in the hands of the. Commisgion, 
5 A.G. G. this charter, put forward by the Councils of the two CoMeges,: 
i was merely one of many suggestions as to thgfbroper form which 
e The History of se gioneres in Europe. By H. de B. | a new pr reconstituted Unjyersity of Lonfon should take. It 
Gibbins. With Maps. (London : Macmillan and Co., | was notoriows thgt the Councils’ support of Sig George Young’s 
1891.) scheme did not*represent the attitude either of the Professors of 
THE chief defect of this little booR is that the author | the two Colleges or of those throyghout the country who have 
° does not bring into sufficient prominence the geographical special Srowledes of Uñiversities and of the best methods of 
element in commercial history. What are the geo- The. Koyal Commision of 1888 was appointed to inquire 
Se saree onde wv hich hae even: we PPA “whether any and what kind of new Univet»ity or powers is or 
P gustries in special localities? And in what | are required fd the advancement of higher education in 
ways have sucheconditions affected the interchange of gondon.” The Commission took a large amount of evidence 
-commodities between one part of the world and another? | from interested parties—practically nong from persons optside 
Mr. Gibbins has not, of course, neglected these questions, | the London institutions concerned ang recommetied that the 
but he scarcely segms to have realized that they are of | University of London should be invited to meet the needs set 
vital importance for the scientific presentat®n of his | forth in such documents as the @raft charter of the Albert Uni- 
. subject. On the other hand, his appreciation of the veisity, by some modifications of its constitution and procedure. 
action of historical cRuses in the development of commerce | In the event of a failure on the part of the University to do this, 
is efcellent ; and for a general view ‘of commercial pro- the Commissioners recommended that the matter shouid be 
gress his manual will be of much service to students. After p7/277¢@ Sack to them, ae Sa 
àn introductory chapter.he considers “ anciewt commerce,” My support of the claim of University and King’s Colleges to 
by which he Means. the commerce of the Phænicians be incorporated as some kind of University has always depended 
the Carthagini d the Greek coloni H le on the assumption that no Commission or other serigus authority 
ie Carthaginians, and the Greek colonies. He then deals | could possibly accede blindly, and without full consultation of 
s with the ancient Greek States and Rome as trading com- | the best authorities in the land, to the scheme embodied in the 
munities. Next comes “mediæval commerce,” in dn- | Albert University draft charter. The Commissioners took, it 
nection with which he has much that is interesting to say | seems to me, the only rational view of that charter—namely, 
about the Italian cities, the Hansa towns, mediaeval trade | that it might serve as a suggestion to the University in Burlington 
routes and fairs, the manufacturing centres of Europe, | Gardens for a reform which would meet, at any rate, some of 
and other topics. Under “modern commerce” he treats the objectionseraised to the exisfing constitution of the latter | 
of the commercial empires in the East, the commercial | body. 3 
empires in the West, English commerce from the six- | , Lord Cranbrook, however, seems anxious to @urry on the 
teenth to the eighteenth century, European commerce in shelving if not the solution of the University o@London question. .«. 
the seventeenth and eighteenth centuries, the industrial Instead of referring the matter back to the Commissioners, he 
revolution in England and the Continental wars (1793) éakes the matter out of their hands. The, Commissioners have 
a English 93); | never reported in answer to the question ‘set before them. No 
modern English commerce, and the deyelopment of | one knows whether they think any, and, if so, what kind of 
commerce in France, Germany, Holland, Russia, and the | new University is required in London, 
other European States. The maps are very ood, and Having failed to settle the question for the time being by such 
add considerably to the value of the taxt. We may | a reform of the University in Burlington Gardens as Mr. Dyer 
also note” that the volume includes a useful sesies of | advocates, the Commissioners ought—according to their own 
questions on the various chapters, and two appendices, recommendation—to bgve been allowed to proceed further, i It 
in one of which there is a list of British produce and | is pow ascertained,” t ey would have said, ‘‘that the existing 
manufactures in 1&0 and 1889, while the other consists Uftiversity of London yii not reform itself in the way we have 
of a table showing the present colonial empires® of suggested : what sort of University shall we now recommend, if 
European Powers any?” They might have suggested the coercion of the Convo- 
i cation of BurlingtongGardens by an Act of Parliament ; or they 
3 might have—after inquiring from authorities in Oxford, Cam- 
. LETTERS TO THE EDITOR. bridge, Dublin, Edinburgh, and wherever else some under- 
a [The Editor does not hald himself responsible for opinions ex- standing of the nature and objects of Universities happens by 
resed by his correspondents. Neither can he undertake ghance to dwell—recommendtd the formation of a professorial 
A ¥ return, or to correspond with the writers of, rejected University in London gmilar to those of Scotland and of 
manuscripts intende® for thas or any other part of NATURE. Gernfiny. . 
No notice is taken of anonymous communications. ] I confess that it has always begn my hope, though not my 
$ E expectation, that they would take tfe latter course. I am sure 
The Albert University. that if they had proceeded to take th@evidence of experts in 
THE remarks of Mr. Thiselton Dyer upon the draft oharter of | University matters, and had not attached undue importance to 
the ‘* Albétt University” gave my fullest concurrence. I have | the proposals of competing corporations, they woujd have found 
never desired to see such a University as is sketched in that | thg balance of unprejudiced opinion to beein favour of a, 
charter set up in London by the side of the existing University. | ‘‘ professorial” rather than a ‘‘ federal” University. The diffi-, 
The charter and the general scheme of its proposals never ob- | culty they would have had to contend with would have been that 
. tained the sanction of the professoriate of University College | some of their own body, and nefirly every witness whom they 
whilst I was a member eof that *body ; and mar® of us were as | lately examined, are very far from having a clear idea &s to what 
active as circumstances allowed us to be, in opposing its federal | are the possible forms of University organization, what the 
prificiples and bureaucra@ictegdency. That University and King’s | merits and the demerits respectively of®the ‘‘ federal” and the 
. Colleges should befinited in some way to form a University is | “ profess®rial ” scheme as now in practice in Europe. This is 
one proposition: that the University should take the particular | dbvious enough from the printed ‘®@Minutes of Evidence taken 
ý form excogitated ey Sir George Young is another. It is | before the yal Commissioners appointed eto &c.,” which 
well that it should be generally known that the elaborate (and | can be purchased of Messra Fyre and Spottiswoode for about 
ie . to my mind mischievous) constitution sketched if tle draft | half-a-crown. e s : 
charter of the Albert University is the product of the devotion But whatever gs the late Royal Commission might have 
e and ingenuity of Sir George Young, an active member af the, | dones I cannot believe that they would. have proposed to set up 
"e Council of University College. ° so exyaordinary and ustless a piefe of complicated machinery 
° .e  Lwgs not aware, when I wrote in NATURE some*weeks | as the Albert University (of the draft charter) by the side of 
z .' ago *onethis sulfect, that the Lord President of the Privy'| Burlington a ne The draft charter, having failed to reform 
- Council, had determined to set aside the recommendations of | the existing University of London, ought, one would have 
cae. the late Royal Commission, and to hurry through a formal | thouggt, to have Seen &rn yp. * . © 
5 ` 
e 
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I quite agree whh*My. Dyer that it is little short of monstrous | type stars are always indistinguishable from those of the secong 
for the Government to set up in London ¿wo such organizgtions | type (xxvi. p. 178). See also remarks following Table II. of 
as Burlington Gardens and the federal Albert; there ts the | vol. xxvii. The bright lines cited by Mr. Espin are probably e 
stroffgest reason for insisting that there shall be only one of them, * portions of the spectra contained between dark bands or lines 
whether Convoca¥ign likes it or not. (xxvii. p. 3). Spectra are difficult to classify when measured as . 
Meanwhile, we are no nearer than we were seven years ago | faint as 6'5 ; not when the final magnitud is brighter than 6'5, @ 
to the formationsin London of a Senatus Deemences which shall | as might he inferred from Mr. Espns reference (xxvii, 
retain in the 1etropolis—in contact with its statesmen, lawyers, | preface). EDWARD C. PICKERING, 
physicians, authors, and the intelligent men and women of wealth Cambridge, U.S.,eJune 22. 
and leisure—the strongest and best of our scholars, igistorians, 
physicists, afā biologists. Isit well that the Pfesident of the Royal 2 i 
Society of London should have to travel from Glasgoweto the The C&ckoo. 
meetings of that b&dy? that its senior Secretary should spend I po not know if the hibernating of swallows and other 
his life in Cambridge? and that there is absol@tely no professor- | summer visitors is still a debated question er not, but the 
ship in the metropolitan area which can, by virtue of its dignigy | following account of a cuckoo may be of “interest to some of 
or itẹ pecuniary value, entice men from the seclusion of provincial your readers. 
Universities? The drgft charter ofthe Albert University does In theenonth of August a young cuckoo was taken from its 
not even a®empt to supply such a want. It actually makes | nest and kept in the house, where it lived gnd throve—until one 
the London professor more a “creature of competition and the | day in Nd®ember, when it escaped and could not be found. But 
servant of red-tape officialism than he is‘at this moment. in the following March, during the usual spring cleaning, this e 
E. Ray LANKESTER. very bird was discovered on a shelf in fhe back kitch&, hidden 
away behind some 8ld pots and pans, still alive, and asleep, 
Mr. THISELTON Dyer has done good service in pointing with all its feathers off, and clothed only in down, the feathers 
out the nature of the proposed Albert University, which, lyfag in a heap round the body. The rude awakening which the 
unfortunately, seems not unlikely to be the result of the dis- cuckoo received was fatal to its existence, fort survived only for 
cussions tht have been going on for the last six or eight a few hours. E. W. P. 
years with respect to a ‘“‘Teaching University for London.” eas A 
Should the charter petitioned for by the Councils of University š Colour-Associations with Numerals, &c, 
and King’s Colleges be granted, it will not constitute a teaching THE following record of experiments extending over a period 
University in any real sense, but, as Mr. Thiselton Dyer says, an | of nearly ten years, under exceptionally good conditions, appears 
institution very similar to M hat the present University of London to me to be worthy of attention. A preliminary note on the 
was as constituted by the original charter of 1837. There are, subject was printed in Science, vol. vi. No. 137, 1885, p. 242, 
of course, differences of organization and machinery, such as the part of which is reproduced below. 
institution gf Assemblies of Faculties and Boards of Studies In 1880, while I was in Washington, I read Mr. F. Galton's 
(which the €xistgng University might institute nex? week, if it | note on “ Visualized Numerals,” in NATURE, vol. xxi. p. 252. 
saw fit), but ther is little or nothing that can be looked upon as After I @ime to Wisconsin—probably late in 1881, or early in 
a difference oPprinciple. The nearest approach to this are the | 1882—I mentioned my own entire inability to visualize numerals 
provisions: (1) that ehe Colleges whose students are to be eligibi@ | or anything else of the kind to a member of the University 
as candidates for degrees shall have a certain amount of repre- | faculty, Prof,<Owen. I was interested to learn that, when a boy, 
sentation on the governing body of the University ; (2) that the | he had always conceived the vowel sounds as having colour, and 
claim of additional Colleges to enter the University shall be | that he still retained some traces of this early habit. 
decided by the governing body of the University, subject to I spoke®of this subject in my house shortly after; and my 
appeal to the Queen in Council (instead of, as in the charter of daughjer Mildfed, then about seven years old, gaideshe also had 
1837, being decided on directly by the Crown); (3) that “the | colours for the days of the week, as follows: Monday, blete ; 
University may appoint lecturers indepaxtlently of a College or Tuesday, Yink ; Wednesday, brown or grey; Thursday, brown 
medical school to give instruction in any subject, whether ig be or grey ; Friday, while; Saturday, pure white; Sunday, blach. 
or be not included in a Faculty. ey 7 ; Itgvas said laughingly, and at the time it"passed to my mind as 
With the exception of this last provision, slipped anal the end | g Soke—that she wished in sport to assume the idio-yncrasies of 
of Section V., “University Degrees and Certificates,” as though | elder persons. A few days after, I questioned her on these 
modestly shunning the notice that a separie heading might call colours, and sbe gave the same replies. {t was again spoken of 
to it, there is no allusion from beginning to end of the draft | as a kind of a joke and a question of memory, but I wrote the Ps 
charter to anyeteaching to be done by or through the University | colours down in my memorandum-book*for 1882. A year later 
as such. If it comes into existerge, it will be a mere examining | 7 ‘produced this, and again questioned fer—this time sgriously— Ss 
University over agun, Buch a „Scheme can go no apprecialfe | and found her answers the same as at first. Again, on August 
way towards remedying the existing defects of Univergity or- | <, 188s, her replies were the same. „The tenacity of a Child’s e 
ganization in London. It is not easy to see what public | Memory is very remarkable ; U&t I was convinced this was not 
advantages are likely to result from it, Seeing that it is put | 4 case of memory and imagination, but a true phenomenon of 
forward as representing the views of University College, London, | the kind referred to. I therefore went farther, and asked her if 
it does not seem irrelevant to the present stage of the discussion there were any other phenomena of the same sort (she was now 
to say that the scheme of the Albert University has never been nania aie ears old), I found. that each of tise letters of ° 
submitted to% general meeting of the Governors of the College. | tne alphabet had a colour.to her, me ee ne 
University College, London. G. Carey Foster A, white ; B, blue; C, yellow, cream colour ; D, dark blue ; 
Soe E, red ; F, black; G, green ; H, white ; 1, black ; J, grey, brown ; 
The Draper Catalogue, K grey $ L, dark bae s M, N, brown, not much colour ; O, é 
QN p#133 of the current volume of NATURE (June 11) Mr. | yellow; P, œen; Q (2); RY browng S, yellow; T, *oreen 5 
Espin gives a comparison ofthe Draper*Catalogue of Stellar | U, yellow; V, white; W, brown; X, Y, not much colour; Z, 
Spectra with the catalegues of Vogel and Dunér. Vol, xxvi, of | greenish. eee ° 
the Harvard Annals, of which the first part will beglistributed The prgvalence of yellow and green, andethe scarcity of reds Í 
in a few days, discusses at gength the deviations from Vogel atd | and pinks, are noteworthy. I found that she knew these colours 
also from the similar catalogue of Konkoly. A second examina- | instantly, and when I asked for them in ẹpy order. What is 
* è 


tion was made on photographic plates having a I6ng exposure of 
those stars which appeared d¥scordant.e Since spectra of. the 
first type pass by insensible degré&s into the second, and tifese® 
in turn into the third, no two observe woul agfee on the exact 
points of distinction. Mor@over, diffesent characteristics would 
distinguish the photographic and visual portions of the Spectra 
(H. C. Annals, xxvi. ppe 177, 189). Some gliscrepancies, as in 
the case of the three fourth-type stars which ‘are erroneously 
entered if the Draper Catalogue, are dif to erors of ideptifica- 
tion (xxvi. p. 192). The photogPaphic, spectra of faint third- : 
NO.°TT32, VOL. 44] " 
e e e 
e 
Cd 


more remarkable, she could instantly name the brown letters in 
a group, the black ones, &c. Apparently she did not require to o 
pass the alphabet in r@view to decide this. The numbers also 
had golours to her, as follows :— 
1, black ; 2, cream colour ; 3, light blue; 4g brown ; 5, white ; ~ Pi 
6, crimson, pink; 7, greenish 3.8, white; 9, greenish (2); 10, a. ° 
brown; 11, black: 12, cream colour ; 13, blue; 14, brgu te; TS) a e] 
white; that is, 11 had the same colour as I, 12 as 2, I3 as 3, &c. e 
‘These cglours were also named instantly, and in añy order, 
and in groups. . 
e s - « 
e .. 
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. Case of Miss Mildred Bolder, ee 
° g s bia š 
Age se oo w = =8 = 10: a T] = = 164 
seas sas heh Stee mA 1883 August tas December 1887 June “hey Fane ox ¢ 
o— ———— e —— — ———— 
ry Py x A 
Monday .../ Blue Blue Blues Blue e S Blue Blue e 
Tuesday ...| Pink Pink Pink Pink Pink ¢ Pink 
Wednesday...| Brown or grey | Brown ov gréy| Brown or grey | Brownish Broynish Brownish-grey—more 
‘Thursday ...| Rrown or grey | Brown or grey | Brown or grey Brownish @ Brownisk brown than grey 
Friday «| White White White Whitish White White ° Py 
Saturday ...} Pure white White White Cream ;*light yellow | Cream colour | Cream colour 
Sunday —_..,/ Black Black Black Black Black Blatk 
A ee “sah © ge — White White © | White White 
Bias dither ces — — Blue Bite Blue. Blue 
CESE | Geru BE — — Yellow; cream | Cream colour Cream eam š 
Dreo s an — — Dark blfe Blue Blue? goa ° 
Eu. ou. wel e — Red Red Red Light red è 
Ee cake i — — Black ® Brown Brown ° Brown 
Gis uele ES — Green Green reen Green 
H ‘eo — — a | White White White White 
E — Black Hack Black Black 
Tee — — Grey; brown , ‘own Brown Brown 
Ra i — rey Grey Grey (?) Grey 
L... — — Dark blue Blue Blue Blue 
M — — Brown Brown Brown Brown g 
N... — _ Brown Brown Brown Brown 
O... — — Yellow e | Cream colour Cream (?) Cream 
Pass. — — Green Green Green Green 
Q... — — ? Purple Purple Purple 
R... — — Brown Brown Brown Brown 
oe: — — Yellow Yellow Cream Yellow 
Tzn — — Green Green ` Green E Green 
Ui — $ — Yellow Cream colour Cream Cream ° 
Vi... — — ° While White . — White, I thi@k, not sure 
bas — — Brown Brown Brown Browa 
er — — à Red Re Red oè 
Yea 3 — l — } Not much colour Ceeam colour Cream Crgam 
Lise z — — Greenish Green Green . Green 
Eat a — — Blatk Black Black Black 
Bove a — — Cream Cream Cream Cream 
ere me — — Light Blue Blue Blue Blue 
4 -e e — Brewn Brown Brown Brown 
5. aa — — White œ White White White 
6.. : — — Crimsop ; pink | Pinkish Pink Pink s 
Traks a — — Greenish Greep o» Green Green 
8... ; —e — White Cream colour White Cream 
9.. a — Greenish e | Blue Bluish-green?! | Dark blue 
10 = Brown a Brown [ene ? Black o7 brown 
+ -$ 
e * If anything. 


Note. —The column fot June 1891 was sent to me in a letter, as written in the table, except that Wednesday and Thursday 
are deseribéd as ‘‘ brownish-grey, with little dots,” and Friday as “ white, with dots.” The letter’says :—‘¢ Is this right? I write 


this out without giving much thought to it—writing as fast as I can write. 


9, 10, G, T, K, O, Q, S, ; butahe others have never changed, 
corresponding colours. They have always remained the same. 


before, but they have always been there, and are like minute pencil marks showing through the colour. 


° 
* The table gives the results of the earlier experiment#tofether 
with others which have been Subsequently obtained. The later 
experiments have been made under circumstances which are 
peculiarly favourable—usually by correspondence during my 
daughter’s absence at school. A 
The téble undoubtedly represents vivid and permgnent associa- 
‘tions of colour with numerals, letters, &c. If we collect the 
variows signs which correspprgl fo a given colour, it appears, on 
the whole and in a general way, that the colour is associated with 
the sound rather than with the form of a letter. For &xample, 
G, P, T, Z are green ; A, H, eight, are white ; V, Friday, five, 
are white; C, S, Satultday, are yellow, &c. There are numerous 
exceptions to this, however, and iis by no means prpved that 
there is a real law here. I simply make the Suggestidh on 
account of its bearing on the question whether or no we can 
think without words.. It is clear that many experiments, stich 
as are exhibited in th® table, must be nfade before the time will 
Arrive fpf definite cqnclusions to be drawn. Perhaps this brief 
note may iduce others to print the results of similar investiga- 


tions. : EDWARD 3. HOLDEN. 
e Mount Hamilton, June. S . 
* NO. 1132, NOL. 44] ° 2 : 


I am not quite defnite in my mind as to the colours of 
The ddys of the week: I zever think of without thinking of their 


I don’t quite remember if I have Svergtold you about the dots 


wesday is slightly dotted.” 


Erratic Barometric Depression of May 23-29, and 
‘ Hailstorm of May 24, Er 
e 
IN connection with the very interesting letter of the Rev. , 
Clement Ley (on p. 150), descriptive of the barometric depression 
which passed over these isles towards the end of last month, 
the following extract from a letter of mine published in the lacal 
press, with a view of obtaining further information, but without 
success, may be of interest. - At the time When the centre of the 
depression I2y over the mouth of the Thames, as mentioned by 
Mr. Ley, this neighbourhood was b€ing visited by a thunder- ° 
storm of great severity and lengthy duration, an@ at 6 p.m, the 
rain gave Place to hail, and e*‘Jp the short space of ‘twenty 
rginutes the ground and roofs gf houses were covered with a 
compact layer of frogen rain-drops, which at the end of half an 
hour (@30p.m.), when the storm had abated and given place again 
to rain,@ found to have afi average depth of 0°75 inch, though 
the stones wer» then reduced to about half their original size. 
.+.. But few ofeth® hailstones, which swere nearly all ovarious 
in form, were smaller thap 0375 by 0°250 inch, and three which 
I picke@ up af random at 6.10 Pa when the storm Was at its ,, 
s 








® ‘ j i i j ae à 
Joro, 1891] | ? NATURE : 4225, 


height, measured respébtively 0°065 by oo51 inch, 0:497 by 
o'562 inch, and a spherical one had a diameter of o'5 ihch.” 
SucMlarge hailstones are, I believe, rarely met with in storms 
near London. Mij one seems to have been confined to a com- 
paratively small aré&, the hail falling in its greatest severity at 
Leyton, and not ¢xtending much beyond Waltigmstew, Stratford, 
West Ham, agd here. . PJ. Hopkins. 
Forest Gate, E., June 22 





° ‘An Alphabet of Motions.” 

I HAVE lately fownd the following extract in Arthur Young’s 
“ Travels in France, in 1787,” which I fancg is not generally 
known. It occurs in Betham Edwards’s late edition (Bell and 
Som at p. 96. , 

sfn the evening f#*Mons. Lomęnd.. . In electricity he 
has made % remarkabfe discovery. You write two or three 
words on a paper ; he takes it swith him into a room and turns 
a machine inclosed in a cylindrical casep at the top of which is 
an electrometer, a small fine pith ball; a wire connects with a 
similar cylinder and electrometer in a distant apartment ; and 
his wife, by remarking the corresponding motions of the ballg 
writes down the words they indicate, from which it appears he 
has formed an alphabet of motions. As the length of the wire 
makes no difference in the effect, a correspondence might be 
carried on %t any distance.” 

J. S. DISMORR. 
Stewart House, Wrotham Road, Gravesend, June 24. 





On a Cycle in Weather Changes. 


IT is known that Prof. Brueckner, of Berne, in a work on 
“ Klimaschwankungen,” published a short time ago, offers a 
large amouat of evidence for the view that our globe is subject 
to a weather-cy@le of about 35 years, a series of cold and wet 
years, or warp and dry ones, recurring at about that ‘interval, 
Has it been noticed in this connection that Bacon, in one of 
his essays (No. lvii? “Of Vicissitude of Things”), makes refer- 
ence to such a cycle? The passage is as follows : — ‘‘ There is a 
toy which I have heard, and I would not have it given over, 
but waited upon a little. They say it is observed in the Low 
Countries (I know not in what part) that every five-and-thirty 
years the same kind and suit of weathers comes again; as great 
frosts, grêat wet, great droughts, warm winters, summers with 
little heat, and the like, and they caflit the prime. It is a 
thing I do the rather mention, because, computing bacRwa&ls, I 


have found the same concurrence.” ° A. B. M 





THE FORECAST OF THE INDIAN MONSOON 
° RAINS. 


AFTER an intervgl of twelve more or less prospergus 
years, following on the memorable Madras famine 
of 1876-77, and the drought and fearful mort&lity of 
North-Western India, in 1877-78, India seems once 
more to have enteged on one of those prolonged series 
of adverse seasons which put a severe strain on the 
protective. powers of its Government, and, despite all 
human précaution, bring suffering, disease, and premature 
death to thousands of its industrious peasants, and to€ven 
larger numbers of the impoverished outcasts who form 
the lowest fringe of its*teeming population, fighting the 
precatfous battle of their life at_all times on the verge of 
destitution. The drought in Ganjam in the autumn of 
1889 has been foll8wed by the failure of the late autumnal 
rains over the central districts of the Carna@ic towards 
the close of last year, fnd the too familiar machinery of 
relief works for the able-bodied, and dolee of food to the 
helpless indigent, has been iñ actiye operatior for several 
months past in the districes around Madras. Anether 
monsoon, another season of those peri@dical rains on 
which depends the fatesof milliows, is now due ard over- 
due, and there cgmes from India an ominous *note of 
warning that there js reason to fear shat more than one 
great province of the empire, or certain portions of them, 
may again this year lie parchgd #nd b&rren, theig young 
crops withering and slfrivelled under the dfy west wind, 
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while, mogth after month, men scan with ever-growing 
anxiety the pale dust-obscured sky and scattered ball- 
shaped clouds that never mass themselves to rain-clouds, 
but mock their hopes with the promise of showers that 
never fall to moisten the sun-baked spjj. 

And thiş warning, alas! is no mere guesswork of 
credulous and speculative minds, such as in these Iati- 
tudes certain of ofr would-be weather prophets love to 
put forth at hazard, to furnish the topic of ẹday’s gossip 
to the million, or haply to wim for themselves a summer 
day’s reputation with the uninstructed, in the event of a 
successful issue. Certainty, indeed, there is got and cannot 
be till science shall have extended its ¢@omain far beyond 
its present limits; but, in India, the stately march of 
the seagons is but little obstructed by the vicissitudes 
of fugitive cyclones and anticycloneg, that originate we 
know né& how, and disappear by some concurrence of 
causes equally beyond our ken. In the tropigs, and in 
the realm of the monsoons, all w&ather phenomena are 
more massive and slower in progress, and each®great 
ckange of seasons is heralded by signs which, if we can 
as yet but vaguely interpret them, are gt least recogniz- 
able as such, and, with a certain allowance for possible 
error, must be accepted as timely monitors of what is 
likely to follow. These it is that, whether rightly or 
wongly deciphered, furnish the basis for the present 
warning. To those who, like the present writer, have 
followed for many months past, not without anxious in- 
terest, the telegraphic and other reports periodically 
transmitted from India, it comes as no surprise, but as a 
confirmation of misgivings long entertained though only 
now backed by the° warranty of full official evidence. 
The events of the next three months may yet belie the 
present indications, and that they may do so is still our 
fervent hope; but it would be folly to ignore them, and 
to shut our, eyes to the probabilities that they seem to 
portend. 

For thg last eight years it has been one of the duties of 
the Indian gMeteorological Department, some time early 
in June, to prepare, for the information®of Government 
and the public, a forecast of the probable character of 
the summer monsoon, based on the reports of the snow- 
fall on the Himalaya and the weste® mountains, and on 
the indications afforded by the weather of the previous 
winter and spring. The possibility of framing such a 
forecast was in a measure foreseen by the Famine Com- 
missioners appointed by the Home Government &fter tlt: 
disastrous famines of 1876 and 1877, of which Commis- 
sion General R. Strachey, the true*founder of the Meteoro- 
logical Department of India, was the scientific member ; 
and it is in no small degreg duegto the weighty advocacy 
of this Commission that the Department owes its present 
extension and importance. Mr. Eliot’s forecast for the 
coming season is now before us. It, sets forth at length 
the gereral and special grounds on which pe bases hise 
conclusions; and these, tho@gh duly guarded by the 
reminder of their essentially empirical character, and of 
the unavoidable imperfection of our information regardiny 
certaineimportant data, are expressed in terms that leave 
unhappily mo doubt of th® advewse character ofthe our- 
look. 

Attention was first directed @ @he apparent conn@ction 
of theeHimalayan snowfall with thé prevalence of dry 
land winds in India, in the year 1877, and about the same 
time the late Prof. S. A. Hill and M® Douglas Archibald 
showed, that, as a general rule, an unusual cold weather 
rairffall in Northern India was followed by a deficien: 
rainfall in the ensuing summer monsoon. In a paper 
published in the Proceedings of thg Royal Society if 
1894, these two classts of facts were shown to be merely 
different phases of the same phenomenen, and g Summary ` 
was given of all the evidence on the subject that had 
been agcumulated up to that date. Since then, there has 
been but one year of heavy Himalayan snowfall, viz. 1884, 

e s 
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* monsoon. 


° 
and in that year the rains were greatly delayed on the 
“Bombay coast, and were very deficient in North-Western 
dndia in June, July, and September, commencing late, 
and ‘terminating early. During the past winter and 
spring the snowfall emthe North-Western Himalaya and 
the mountains of Afghanistan and Baluchistanehas been 
excessive—indeed, as Mr. Eliot states, unprecedented 
during the last twenty-five years—and from the reports 
received from®the civil officers and observatories in the 
mountain districts, he estim&tes that an average fall of 
40 feet, if not considerably more, must have fallen over 
all the higher ranges, from Murree eastward to Garhwal, 
if not to Central Nepal. That it was the same on the 
Jess accessible range of the Hindu Kush we have reason 
to believe from the casual reports that were r@ceived 


during the last wimter, and we know that in Southern ' 


Europe and even in Northern Africa, snow fell Gown to 
the sea-level, and wasysuch as has hardly been experi- 
enced gertainly during the greater pagt of the present 
century. The phenomenon has therefore been one of 
widespread incidence, and indicates some remarkable 
and rare condition of those higher strata of*the atmo- 
sphere which, we have now reason to believe, are the seat 
of the more important changes that regulate the vicissi- 
tudes of the weather of the globe. ` 

Concurrently with this exceptional extension of the 
snowfall to low latitudes of the temperate zone, the 
Indian registers afford evidence of certain abnormal fea- 
tures, which are such as have been noticed on former 
occasions of unusual snowfall on the North-West Hima- 
laya, and the bearing of wħich on the weakness of the 
summer monsoon is more clearly traceable. In fact, they 
tend to link the two phenomena together, whéther we 
regard them as the common effects of some more remote 
agency, or as displaying the different steps of a physical 
sequence of cause and effect. The most ineportant of 
these are : the unusual rainfall over the whole of Northern 
India in the past winter and spring, amountingeto from 
two to three¢imes the average in the Punjab, where it 
was heaviest ; a prevailing low temperature in NortRern 
and especially North-Western India, together ewith a 
corresponding excess of temperature in Assam, Burma, 
and Southern India ;"and finally, a persistent excess of 
atmospheric pressure in the former region and a defi- 
ciency in the latter. These anomalous features have 
characterized more or less all the months of the present 
year, especially Marca and May. As estimated by 
European standards, the anomalies of this last element 
may indeed appear small. For instance, the mean excess 


e at PesRawar in May was 0'052 inch, at Mooltan 0'041, 


and at Quetta 0'049 inch? while the deficiency at Calicut 
was 0'040 inch, and at Sibsagar 0’031 inch. Taken to- 
gether, they constitute an anomalous gradient from north- 
west to south and east of something under a tenthgof a 
“barometric iach in distancgs of 1300 and 1500 milês. But 
jn India such differences are relatively large, and, as 
former experience has abundantly shown, very significant. 
As temporary phenomena they might indeed be of little 
importance; but, lasting as ghey have done through 
nearly half a year, they*point to an anomalo€s state of 
the atmosphere which is evidently persistent, and is dis- 
tinctly adverse to the northefn incursion of the summer 
Taking the general mean of all parts®of the 
empire, the atmospheric pressure has been above the 


e * average in every month of the present year. With respect 


e tothe winds, Mr. Eliot remarks®—* South-eagterly winds 


have been unusually prevalent in B&ngal and Behar 
quring the months of April and May, and north-westerly 
and northerly winds on the west cgast of India as far 
-gouth ag Cochin. The unusual prevalence of nofth- 


o * westerfy winds onthe Bombay coastin the month of May 


was one of the features of the weather in 1876, 1883, and 


© ene 1585, in which years the monsoon was greatly retarded 


Oh ghat coast.” e 
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Finglly, after reviewing the chief characteristics of 
other years in which the Himalayan snowfall has begn 
heavier than usual, Mr. Eliot draws the following cOn- 
clusions with respect to the probable racter of the 
monsoon® rains gf*the piesent year in the different 

provinces of trae :— : ° 
& (1) Snowfall conditions on the Western “Himalayas, 
&c., and ghe pressure cendition#®in India are very un- 
favourable to the*establishment of a strongeand early 
monsoan on the Bombay coast. It is very probable that 
| it will not be established in full strength on the Bombay 
, coast before the@hird or fourth week in June, and it is 
| prebable that it will be below its average strength, and 
Upper Indiaggearlier than usatal 
in September. e ° i 

“ (2) The snowfall conditions,in the Eastern Himalayas, 
! and the pressure conditions in North-Eastern India and 
ı Burma, are favourable to the advance of a, moderately 
poo or strong monsoon in the Bay of Bengal earlier 
| tan usual, and to its establishment in Burma and 
| Bengal before or about its normal period,” and Burma, 
| Bengal, and Assam are expected to receive an average or 

more than an average rainfall; Behar and thg eastern 
| districts of the North-West Provinces about the usual 
! amount. In Southern India it is thought probable that 
the rains may be retarded, but that Malabar and Southern 
India generally are likely to receive favourable rain during 
the monsoon. 

On the other hand, it is pointed out that “conditions 
are very unfavourable for Rajputana, and also to some 
extent in Gyzerat, the southern districts of thg Punjab, 
and the western districts of the North-WestgProvinces. It 
is probable the rainfall will be more or less deficient over 
the whole of that area, and possible that the deficiency 
may be large and serious.” Ine Northern Bombay and 
Berar it is thought that “the rainfall is more likely to be 
slightly deficient than up to its normal amount,” and that 
in the Central Provinces it will be “fairly normal.” 

From this abstract it will be seen that the region in 
which drought is chiefly to be anticipated is the western 
provinces of Northern"ndia, comprising Rajputana, Guze- 
rat, the Southern districts of the Punjab, and the western 
districts of the NorthWest Provinces ; provinces the 
average rainfall of which does not exceed between 20 
and 30 inches, and which time after time have been the 
seat of disastrous famines. Now there is one considera- 
tion relevant to this subject of which no mention is made 
in Mr. Eliot’s report, and which, notwithstanding that its 
bearing is purely empirical, cAnnot, we think, be entirely 
disregarded when dealiwg with the question of prob- 
abilities. This is the fact, first pointed out by the 
Famine Commissioners, that between 1782 and 1877, on 
no less than five occasions, a drought \ Southern India 
was followed by a drought in Northern or rather North- 
Western Indiain the succeeding year. It doegnot seem 
possjble, in the present state of our knowladge, even to 
suggest any physical explanation of this remarkable 
sequence, but it has been repeated too often to allow of 
our regarding it as purely fortuitots, and unfortunately it 
only tends to strengthen the probability of the adverse 
conditions inferred by Mr. Eliot from the existing state of 
things. 

It must b® confessed, then, that, agcording to our present 
means of judgment, the present outlook is by no means 
hopeful. [he there fact of a retardation of the monsoon 
rains would not in itself afford tause for serious anxiety. 
Axcotding to the latest repoft from Madras, indeed, this 
part of Mr. Eliét’s “forecast seems to have been justified 
by the gvent, for on June 26 thé Governor of Madras 
telegraphs thag the south-west monsogn rains have not 
set in properly ip the interior, and are very light even on 
the Malabar coast,’ whgréas the date at which they are 

2 We have taken the liberty of altBring tfe punctuation of this telegram 
to bring it inte accordance with sense and fact. 
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* aqueous vapour. 
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usually expected is the end of May or the beginfligg of 
June. The reafly‘crjtical months in North-Western, India 
are August and September. *If the rainfall is, then 


abyndant and continuous up to the end of the third, 


week in September, with a final shower or two at the end 
of the month, Amay yet be well; but if the rainfall of 
these months, is light and pattial, ani it ceAses pre- 
maturely, the crops form no eay, and thè perish and dry 
up in the warm dry west winds that speedily follow. And 
it is these crops that furnish the food staplgs of the 
agriculturat classes of India. bl .F.B. 
e 
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PHYSICAL SCIENCE FOR ARTISTS3 
II. 





» to 

W E next come ® the absorption of light. I do not 
know whether you have had any opportunity yet in 
your laboratory course of observing the spectral pheno- 
mena produced when white light, or say solar light, is 
absorbed by different substances. The white light is 
broken up by the dispersion of the prisms into a rai 
bow band ; while it is possible, by one means or another, 
one substance or another, to filch out of this coloured 
band sore of the constituent colours, now at one end, 
now at another, sometimes in different parts at once ; and 
when this has been done, the light which finally reaches 
the eye may be of any colour, as is evidenced by the 
different colours you see in a stained glass window. This 
is what happens also by the absorption of our atmo- 
sphere, due in all probabisity in great part ta the contained 
The sun is white in the middle of the 
day and med at sunset. The blue part of the light, which, 
when all the dalours reach us, locks white, has been taken 
away, and peactically nothing but red is left ; only certain 
parts of the spectrum are left. It is easy, after two er 
three hours’ experiments with the absorption of light by 
different media, to grasp the laws which govern sunset 
colours precisely, as it is easy in the anatomical school 
to study the facts relating to the human form, particular 
muscles and the like. A diligent student will thus 
have the world of colour at his feet. This can, 
however, only be done by one terested in physical 
science, and I think it should be done by anydhe “who 
wishes to deal with landscapes or Seascapes, anything, in 
fact, which has to do with the natural world. The results 
obtained in this way of course core to us pictorially, 
chiefly in the colour of sky and water and in the colours 
of clouds, and they are mixed up in pictures by the 
knowledge, or want of knowledge, of the artist who 
paints these variousereflecting surfaces. The reflecting 
surface, whether water or clout, or what not, myist not 
only be true in colour, but perfectly formed, in order to 

give an absolutely perfect and pleasant picture. 
Here I think it ss that the need of physical science is 
greatest, and I do not know, in fact, that there ought not 
to be some kind of an examination in a College like this 


e Which shall ¢nsure that anyone who is going to takg up 


e the study of art is not colour-blind. This is done in the 


case of sailors and engige-drivers, and I think it should 
be done in the case of artists. There are pictures which 
have apparently been painted by colowr-blind people ; and 
of course it shouldbe a Subject of great regret that so 
much skill has been wasted in consequencegof such a 
- malformation as this. e e 

It may be, pf course, that in some cases, where the thing 
may be charitably supposed to arise fr8m @ physical 
defect, it is the result of mete ignorance, or want of observ- 
ing power; but if that be s8, then my, pgint is proved, 
because it isclearthat a good scientific training wil] cause 
these objectionable, irfpossible,* colours to beegradu- 
ally eliminated from our exhibitions. On tke other hand, 
when we look at a gatlery of pictures, Oneds so frequently 


e t Contigued from par78. @ è 
NO, 1132, VOR. 447. 
k ry 
. e + 
. . 


NATURE 





oe 





P e 
rewarded by the exquisite truth of some of fhem, that 
one could very well look over the defects of others, ¿f 
all thougltts of the possible progress of art achievement 
were banished from one’s mind. x 

Some of you may perhaps have read Mr. Ruskin’s, 
chapter on clougs. The scientific basis of the various 
cloud forms, however, you will not fgel there. Now when 
we consider that in land- and sea-scapes the sky, and 
especially the cloyds, are among the most important re- 
flectors of light, whether white or coloured, the form of 
the cloud is absolutely of very high imporeance. If the 
light is reflected by an absolftely impossible cloud, your 
delight at the colour, which may be true, is absolutely 
checked by the treatment of the anatomy of the cloud. 
Here, again, we touch a distinct branch of physical 
science. An acquaintance with the various forms of con- 
densat&®n assumed by aqueous vapour under the various 
conditions of the atmosphere would certainly keep one 
right where one would be very apt to go wrong. I referred, 
also, to the reflection of sunliggt, whether gvhite or 
coloured by absarption, by water. Here, I think, is a 
region where physical science is also helpful. There can 
be no question that the grandest display of colour in the 
natural wofld is a sunrise or sunset, either at sea, or where 
there is a water surface to bring in a second series of re- 
flection phenomena. As a rule, perhaps, if the water be 
sgmewhat land-locked, or at all events not broken up by 
strong wind, the effect is finer, and this perhaps is one of 
the reasons, but only one, why the sunsets seen off the 
west coast of Scotland are so remarkable. 

This, however, does not always hold. I have seen a 
sunrise in the Mediterranean when passing the Straits of 
Gibraltar twenty years ago, Which was so magnificent, 
that not only is it still present in my mind’s eye, but all 
the sailofs who were swabbing the deck at the time ceased 
work and simply gazed at it entranced. It promised to 
be a cloudy sunrise, but suddenly the cloud pall melted 
into mackefel sky, and the sun at rising payed out different 
colours on the high and low patches; the sea was 
choppy, end every facet of every wave, and every facet of 
a facet, beitg turned to different parts of tha sky; these 
pickéd up and reflected to the eye different colours, so 
that every wave looked like a casket of gems. 

The red or yellow colours on the clouds depend simply 
upon the thickness of the atmosphere which the sunlight 
has traversed to reach them; the colour depends ab- 
solutely upon the light received from the sun, and it 
has nothing to do with the apparent angular distance 
from the sun in your picture; but while all this change 
is going on in the clouds the sky self will be zoned above 
the horizon from the red to the blue overhead, and in 


addition to that, you will get the greater luminosityhearer e 


the sun’s place. But further thaf that the sky will not go, 
because it cannot. At the same height above the horizon 
you must have absolutely the same sky colour. Now that 
is a very obvious conclusion. You wéll always note the 
greatest possible distinction hetween the celour of the ° 
pure sky and of the clouds. favourite sy colour in 
sunsets is green, I have seen no green clouds except in 
pictures. ` 
I havé noted a few of thgse pictures this year, which, in 
my opinion®and I only give it for what it is worth, are 
remarkable for their truth, or for the absence of it, ig dif- 
ferent degrees. The numbers ate those of the Royal 
Acadenty Catalogue, unless otherwise stated :— 
Clouds.—Good colour, 351. e 
e Good form, 288, €00. 
Good colbur and form, 238. 
Water.—Good colour, 630, 1029. 
i Good surface, 682, 759, 1013. o New Gallery, 102, 
e 120. 


* 
With great deference I must, until ‘convinced fo the 
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contrary, hold that much of the colour in the following 
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pictures i: impossible—543, 1028, 176, 192,515; it is bad 
im 203, 498, 586, 602, 1044, 1071. 

The cloud forms in 498, 536, and 966 are unlike any- 

“thing I have seen‘in any quarter of the world. 

e But cloud is not the only thing we have to deal with. 


e Thereisa still finer form of aqueous vapour which shows it- 


self as atmosphere ; V% function is to soften distant outlines, 
to gradually assimilate colours, laying, so to® speak, its 
own upon them, and then, again, to soften even this. So 
that distant vistas of hills and vales first become blue in 
prevailing toie, but the most distant ones lose this, and 
fade to a more neutral tint. 

These things this year are admirably rendered in 1130. 
293 offends by*the,impossible hardness of the hill on the 
right of the picture. 
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To most of you the terms selective absorpiygn ande 


selective reflection of colour are familiar ; of the latter an 
admirable study is to be found in 1062. For geflection 
badly managed, study 145 in the New Gallery. The artist 
seems to®%e under the impression that some birds have a 
special capacity for reflecting colour. * 

Of special studies of various natural objects, I think 
the following in the German Exhibition are worth exa- 
mination: a gl&cier (287); cloudy moonlight (433) ; 
careful study of light-grading (but sun should be more 
luminous in the latter) (52, 343). 

It is not a little singular that we should find sueh 
a close association between bad cloud forms and bad 
colour. It was a true instinct which led Mr. Ruskin to 
treat of these matters in his “ Modern Painters,” but why 
did he not go further into the real basis—the real grit of 
it all, instead of confining, himself to the mere fringe of 
these great subjects? It was, I eexpect, because the 
possible connection between science and art,was less 
recognized then even than itis now. But is it too late? 
No one could touch the questions still with more sympathy 
than Mr. Ruskin. 

But to come back to the pictures. Almost, if not quite 
as good as 600, is No. 50 in the German Exhibition We 
find in 630 a careful study of colour. The most Wonderful 
colour whiclecanbe got on nearly still water is tifat you spme- 
times see at sunrise or sunset with a gdod green or yellowish 
sky near the horizon, and a perfectly blue sky oterhead. 
In that case every ugit of the surface (every undulation) 
will reflect to your eye a certain amount of horizon-ligkt 
and a certain amount of blue sky, and the total result will 
be a sea of molten steel. Another point in this connection 
ig this wif your surface is even, you can get a reflection of 
this kind from several®surfaces besides water. I was in 
Egypt last winter, and $ saw a wonderful sunset, looking 
out frgm*the little quay at Ismailia. The sand of the 


» desert lay beyond and, round the water in the fore- 


ground, which was moré or le$ bluish; the lake, in fact, 
is bounded by sandbanks of no great elevation, the canal 
coming in at one end and running out at the other. 

In the day-time # full sunshine the sand is yell@w, as 
yellow as it*can be, and at gunset itis grey-white. There is 
nothing very remarkable in the sky, but the intense blue in 
the sky overhead. There is no aqueous vapour to absorb, 
and therefose there is no colour. But wait for the after- 
glow! when you get sunlight, reflected from the clouds or 
sky, which reaches your eye after two transmissions 
throwgh the lower air ; theg you can get colour, and you do 
get it. What you see is the most exquisite violet halo, and 
the colours with which we are familiar here more or Jess ; 
but the striking thing is the intense violet halo in the sky, 
and the warming up of colour till the sunset place is 
reached. Well, now, what is the effeg of that joan the 
landscape? Everything is turned green, for the simple 
g@eason that the only constituent common to the coléur 
which reaches, ands reflected most geadily by, the sang, is 

* he tinteof green : the sands change, as if by magic, into a 
wonderfu® cBlorophyll green. Now, I venture to think 
that the artist who endeavours to work out proplems of 


e  NO,91132, VOL. 44] . ° 
= e s 
4 


. so 


i . E 9, 1891 


&_______. 





° 

this kind will be more likely to it a beautiful picture 
than the one who copies, nature merely, and this brings 
me ito strict harmony with the Academy motto. | It 
seers to me that physicdl science may in this waf, if 
associated with the study of art, give us pew possibilities 
in the agt future ¢hat wil] transcend Mrything that we 
know of now, af the time will certainly come, ultimately, 
when the highe&t art will result from the study of natural 
science and the science pf the human form. 

Seeing@that already artists spend years in the study of 
only one part of the field of observation, they must sutely 
in timé come to the conclusion that it would be better to 
annex other bragches. 

it would not be right if I concluded what I have to say 
without calling attention to the important remarks made 
by Mr. Briton Rivière, oa science infelation t© painting, 
at the Edinburgh Art Congress :— . 

“Whatever may have beên done in other lines of 
human energy during*the Victorian age, there can be no 
question that its most remarkable achievements, both 

eoretical and practical, have been those of science. . . . 

he art of the painter has not escaped its influence. Cn 
one side, and a very important one—that of realism—the 
side which furnishes the language—ze. the signs and 
symbols which express the idea of the artist—Nthere is a 
wide front open to the influence of science; and on that 
side art has not been slow or unwilling to follow the 
advice of science, or ungrateful for the valuable help it 
has afforded. According to my theory, this supremacy 
of science would have influenced art under any circum- 
stances, but it-has been able to’ do so through the very 
method and language of art itself. 

“ Will thi$ influence help or retard the influeffce of art ? 
My answer is, it may do either, according*to.the manner 
in which it is received and used by the aist, If the 
painter resolutely holds the belief that painting is a 
language, and a work of art the expression of an idea, 
and uses science, and all that it has discovered and 
teaches, to enable him better to understand his signs and 
symbols, viz. the material facts of nature, so that by 
means of them he may express himself correctly, just as 
a writer has behind kym the philologist to busy himself 
aboyt the derivation and meaning of words, and the 
grammarian to show hin how to place these words so as 
to produce the meaning he requires—if, I say, the painter 
so receives and uses the knowledge and appliances of 
science, then J] think the cause of art will be much 
advanced by science, and works produced under its 
influence will be stronger and richer thantthey could 
possibly have been without it. On the other hand, if the 
painter allows this scientific knowl€dge of the material 
or realætic part of his work to obscure the purely artistic 
or ideal part of it, to obscure instead of to intensify the 
idea; and if, carried away by the material wonders of 
the ‘thing’ which science has unfolded, he forgets the 
‘thought’ altogether, then assuredly, however true he 
may have shown himself to be to the cause 8f science, 
thawof art will suffer at his hands—indeed, may be lost 
altogether. For I feel sure that most of my brother 
artists will agree with me that iteis possible for a picture 
to be scient:fically true and have no art at all in its, and, 
on the other hand, tè contain sgveral scientific blunders 
and yet be a great work of art.” e 

It will be seen, then, that I have ventured to-day to 
préach no new doctrine to you :® ven my gloss on the * 
Academy mottg is endorsed by Mr. Briton Mivitre. 

But I c&m go further thane this, and quote Prof. Helm- 
holt, in support of tfe gloss. You should all read his 
admirable lectarce“ On the Relatign of Optics to Paint- 
ing.”!¢In it he remarks, “The artist cannot transcribe 
Nature® he must translate her;” and he adds, “ This 
translation m@y give us an impregsidn, in the highest 

$ “Popular Scientific Lectyresp” Helmholtz, 2nd Series, p, 135, (Long- 
mans, 188.) e "i e 

* » 
» 








fS an article contributed to NATURE om November 20, 

1890 (vol. xliii. p. 59), Herr O. Jesse (of the Royal 
Observatory of Berjip) gave an account of his observations 
of luminofs clouds., He has cently submitted to the 
Prussian Royal Academy of Sciences a record of later 
work ; and, as the subject 1s one of considerable interest, 
it may be worth while to translate his paper.+ 


With regard to the results, already briefly noted, ene | 
in the summer of 1890, I have now to report more pr& 
cisely, that with the help of the grant made by the 
Academy of Sciences we were able, during the period 
when the*phenomenon appeared, to secure a collection of 
photographs which afford rich material for study. 

On this as on previous occasions the clouds were visible 
only between the end of May and the beginning of August. 
They appeared for the first time, in 1890, on May 26; for 
the last time—and then there was only a feeble trace of 
them—at the beginning’ of August. The phenomenon, 
therefore was seen within nearly four weeks of the sum- 
mer solsttce—gbefore and after it—but chiefly’after it. 

Since my fast report, I have received confirm ition 
of the statement that the time when the phenomenon 
appears in the sbuthern hemisphere has a correspondifig 
relation to the summer solstice there. Unfortunately, 
however, more precise facts with regard to place, &c., in 
the southern hemisphere, are still lacking. 

During the period between May 26 and July 24, 1890, 
we obtained altogether 180 photographs of luminous 
clouds at Steglitz, Rathenow, apă Nauen, and at the 
Observatory of Urania, Berlin. Of these photoggaphs, 75 
are suitable for the determinatien of height, inasmuch 
as they were secured at the same time in at least two 
different places. Thirty of the photographs may be used 
for the determination of the speed*and direction of the 
movements of the clouds, because their representations 
of the clouds were taken at proper intervals at one and 
the same place. The remaming photographs are adapted 
for investigations rélating to thg dimensions of the clouds 
and their structure. e 

The phenomenon yas again less bright than it had 
been in the preceding year. Only when the atmosphere 
was exceptionall¥ transparent was there an approach to 
the former brilliancy. The aggregations of these masses 
of parti@leg are obviously becoming thinner, as may 
also be perceived from the more distinct appearance of 
certain relations of structure, like the ridge and rib 
formations (wave formations) mentioned in my last 
repot. Formerly these were concealed by superposition 
and apparent interferenge of a greater richness of analo- 
gous strata ; now#the characteristic lines of the configura- 
tions consisting of these ridge and rib formagéions present 
themselves more sim®ly and in greater isolation. e 

It has n@w been proved more successfully than before 
that the ridges or longitwdiral strips lie parallel to, while 
the ribs or cross strips are almos? at right angles to, the 
direction of the moyement of the entireecloud. Further, 
we made on ditferent days sevelal series of meastrements 

e 


1 “Sitzungsbericht@der König'ich Preussischen Akademie der Wissen- 
schaften zu Berlin,” 189%. xxvi. Si zung der paysijalisch-mathematischen 
Classe, vom 28 Mai. ** Untersuchunges iiber die sogenannten leuch:enden 
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degree distinct and forcible, not merely of the dbjects | of the distances of the ribs (wave-crests) from on® another 
themselves, but eveneof the greatly altered intensitigs of | with the following groups of results :— e 
light under which we view them.*. . . Thus the imitetion : . Kilom. 
of Mature in the picture is at te same time an ennobling Mean value of the distances of 9 wave-crests 8'3 
of the impressien on the senses.” 3? tf H E a 30 ë 

Let me congrdMulate you on the fact that here, at all ” 3? ay A >A 
events, the importance of physfeal scienYg Jn, its “relation *Sverage 8'9 
to art is not forgotten. «J. NORMAN LOCKYER. . 
š ` Especially strikjng, last summer, was the difference 
oe So ee e | © ~ | between the clearness with which the clouds appeared in 
° ; the morning hours, and that with which the appeared at 
LUMINOUS CLOUDS. ° the corresponding times befofe midnight. 


With regard to the height of the luminous clouds in 
the summer of 1890 the measurements, eo far as they 
were definitely calculated, gave the Mean value of $2 
exilom., agreeing almost exactly with the value of nearly 
83 kilof., deduced from my photographs of 1889. 

The pgrsistence from year to yea®—now for the first 
time shown with sufficient accuracy—of the distance, 
and therefore of the position of the level surfage of the 
phenomenon, would alone deserve to be recorded as a 
scientific fact of great importance. 

*As for the speed and directions of the movements, it 
was again found that the chief component of the move- 
ment was directed from east to west, and amounted to 
nearly 100 metres in the second, while the speed of the 
revolution of the zone of the-earth above which the 
clouds were placed is about 240 metres in the second 
from west to east. 

Theie was also a smaller and variable component in 
the direction of the meridian. This was directed from 
north to south at the times at which we have hitherto 
obtained tolerably sacure detefminations of movement. 

The points of view from which the phenomenon of 
luminou$ clouds, on the ground of the observations 
hitherto made, is to be regarded, are already numerous. 
There is still, however, a wide field for research in con- 
nection with the questions, What are the forces which 
make the phenomenon appear chiefly in the morning 
hours? and, What is the nature of those forces which 
cause the Movement of the clouds to be maiply from the 
north-east, and drive them from the hhorthern to the 
southern hemisphere and back again? Then the question 
as to the height of the phenomenon.in different latitudes 
is probably of greit importance for fhe constitution of our 
atmosphere; and not less interesting is the question 
relating to the material of which the luminous clouds are 
composed. Unfortunately the interest taken,by the 
scientific world in this remarkable phenomenon is fn 
general so small that during ghe short time the phe- 
nomenon will probably present itself we cam scarcely 
expect to obtain for these questions answers that Shall be, 
to any considerable extene satis®actory. 


WILHELM EDUARD* WEBER. A 


Ld 

TEE venerable physicist,? Wilhelm Eduard Weber. 

whose death on June 23 we shortly announced 
last week, was born at Wittenberg on October 24, 
1804, fhe second of three sons of Michael” Weber, Pro- 
fessor of Positive Divinity at Wattenberg. He studied at 
the University of Halle, where Schweigger was then 
Professor of Physics ; he tol®h®s Dgctor’s degree if 1826, 
becanfe Privatdocent in the following year, and Professor-« 
Extraordinary of Physics in 1828. In 1831 he was called 





to Göttingen to succeed Joharn Tobias Mayer in the è e 


Chpireof Physics, and remained there till 1837. Among 
other results of {he death in this year of King William 
LV., there came about serious changes in the University 
of Gottingen. Queen Victoria being excluded fron te 
thtone of Hanover, by the operation of the Salig law, bhr, 
uncle, Ernest Augustus, Duke of Cambeslagd, ebecame. 
King of Hanover. This prince held high views as to the 
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powers ofthereditary rulers. In his view the narrow liberties 
enjoyed by his subjects, under the Constitution reluctantly 
granted by William IV. in 1833, were excessive amd intoler- 
able. He suspended the Constitution, and thereby called 
forth vigorous protests from Dahlmann and other Pro- 
*fessors of the Hanoverian University. As a punishment, 
ann, Weber, the two Grimms (Jacob 
and Wilhelm), Albrecht, Gervinus, and Ewald—were 
ejected from their chairs, and Gervinus, Dahlmann, and 
Jacob Grimm were even expelled from the country, From 
this time Weber lived for some years in retirement, but 
in 1843 he accepted the ®rofessorship of Physics in 
Leipzig (in succession to Fechner), and in 1849 he returned 
to his former,gposition in the University of Göttingen. 
He was in Göttingen at the time of his death. 

Wilhelm Weber’s eldest brother, Ernst Heinrich, was 
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the celebrated Professor of Anatomy and Physi@logy at? 


Leipzig. He was hprn at Wittenberg in 1795, and died 
at Leipzig in 1878, having been elected a Foreign*fember 
of the Royal Society of London in 1862. The youngest 
of the thfee brothers, Eduard Friedrich, was also highly 
distinguished as an anatomist, and held office for man 

years in the University of Leipzig. ° 

Weber’s first contribution to science at once took rank 
as a scientific classic, a position it is likely to keep for 
many years to come. This was “Die Wellenlehre auf 
Experimente gegründet,” a volume of 574 pages, and 
18 copper plates, nearly all engraved by the authors, 
published in 1825 by the brothers Ernst and Wil- 
helm Weber, and embodying the results of number- 
less original experiments and observations. One of the 
most striking results of these investigations was the dis- 
covery that, when a regulas series of waves follow each 
other along the surface of water, the particles at the 
surface describe vertical circles whose plane is parallel to 
the direction of propagation of the waves, and those 
lower down ellipses of which the vertical axis becomes 
smaller and smaller with increasing depth. eAs to the 
composition of this work, the authors say that it grew up 
as the result of such constant and intimate comgnunica- 
tion between them with regard to all partsp that it is 
impossible tò assign to either of them the sepatate 
authorship of any distinct portions. e 

For several years Weber continued to occupy himself 
mainly with question®of acoustics, on which he published 
various papers of importance. In 1833 he published, in 
conjunction with his brother, Eduard Friedrich, a me- 
morable investigation into the mechanism of walking 

‘Mech&nik der menschlichen Gehwerkzeuge”). 

But it is chiefly by his magnetic and electrical re- 
searches that Weber’s place in the history of science is 
markede These are contained for the most part in the 

*“ Resultate aus den Begbachingen des magnetischen 
Vereins,” published by Gauss and Weber from 1837 to 
1843, and in Weber’s “ Elektrodynamische Maassbestim- 
mungen” (published, in collected form in 1864, thqugh 
the first papey dates from 1846). In this series of papers 
Weber showed for the first #me how methods of absolute 
measurement, analogous to those which Gauss had very 
shortly before shown to be applicable to magnetic 
measurement$, could be extended into the regfn of 
electricit¥}. Before thisetime “\mpére’s splendid dis- 
coveries as to the laws of the mutual forces between 
magnets and conductors@t®versed by electric currents, 
eor between two such tonductors, had been made known, 

and G. S. Ohm had established once for all the relations 
between electrical rdBistance, electromotive force, and 
strength of current; but, nevertheless, there yas as yet 


e no settled system for the measurement and statement of 


electrical quantities themselves. Until Webers timg 
electrical measurements were gene comparisons be- 
tween magnitudes of the same kind: the resistance Of 


dite condor could be compared with that of a par- 


® ticular piece of wire, the electromotive force of one 
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batter} could be compared with? that, of another; but 
that the value of an electrical quantity could be stated 
witheut reference to amy quantity of the same kind, 
and in terms not invoMing any physical consténts 
but the units of length, time, and mass, was as 
yet an entirely ngw conception. Welf€r, however, not 
only slowed „t such® a system of measurements 
was theoreticly possible, but in a seges of most 
masterly experimental in cenee sons he showed how it 
could be practically carried out. Our countryman Sir 
William Thomsén was one of the very first mea of 
science to recognize the fundamental character and far- 
reaching importance of Weber’s work ; and owing mainly 
to his clear-sighfed advocacy of the absolute system of 
measurement, this system was from the first adopted as 
the basis for the operatjons of the®British Association 
Committee on Electrical Standards,"appointed originally 
in 1862. This system has row become so familiar to 
electricians, and is taken so much as a matter of course, 
that it requires some mental effort to recall the state of 
science when it did not exist, and to appreciate the intel- 

ctual greatness of the man to whom it is due. If we 
consider method and point of view, rather than acquired 
results, it is not too much to say that the idea of absolute 
measurements, underlying as it does the conception of 
the conservation of energy, constitutes the most charac- 
teristic difference between modern physics and the 
physics of the early part of our century. And to no one 
man is so large a share in this great step due as to 
Wilhelm Eduard Weber. 

Weber was a Corresponding Member of the Institute 
of France. He was elected a Foreign Member of the 
Royal Society in 1850. C. F. 
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A SOUVENIR OF FARADAY. 


° 
THE following letter, written by an old friend of 
Faraday’s and of mine, long since dead, may 
interest your readers, now that we are celebrating the 
centenary of Faraday’s birth. It came in reply to one 
in which I asked Mr. Ward’s assistance in pr@paring 
an obituary notice of Faraday for the Chemical News. 
. WILLIAM CROOKES. 


e 
Cornwall, August 30, 1867. 

DEAR CROOKES,—] should be proud indeed to be the 
spokesman of the chemical world in doing honour to 
Faraday’s illustrious name on the occasion of his acces- 
sion to immortality. ` 

Bat I should not dare to meddle with the laurels on so 
august a brow, without many days and nights of earnest 
researc and meditation, to fit me for summing up, with- 
out omission, the splendid list eof his imperishable 
labours. e 

Only in this reverential spirit of earnest solicitude to 
do aright, which is, if I mistake not, the philgsophical 
counterpart of prayer—of the religious feeling—-could so 
solemn a duty be fitly undertaken. 

Only with the aid of other minds, kindred with Fara- 
day’s in genius, and filled with the light of his magifold 
discoveries, could anyone man’s mind become an ade- 
quate mirror to reflect the gigant Shagow that has just 
passed to its place in futurity. 

Far the present it is my fate togfulfil much humbler 
duties—which, having undertaken, f have nogight to set 
aside. For,dut$ must still be done, even when such 
appeals as yours set thewings of*the caged lark trembling, 
and ptint him upwards to his barred out home. 

I must remain, tRerefowe, a unit among the millions 
whose hearts do silent homage to*the illustrious dead , 
and can but wetch from afar the starsy coronation of 
which you invite mesto be minister. * 

So best, perhaps, Fog ater all, the name and fagne of 
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Faraday transcend af pomp of gelebration, all burning 
words of praise. For whose the pen to weave so bréght 
a gloty as that electric fire which glows, through all the 
ages, round his" row, who first drew lightning from the 
lodestone, as Franklin drew it fgom oe? y 
In the momeht of separation that litt spark breaks 
forth—instan®neous yet eternal It is “but one vivid 
point of the radiance thateencircleg his name, yet of itself 
it is glory ewough. Fs ® 
From that spark a new branch of science has sprung, 
and under its creator’s name, were it mine to carve his 
epitaph, these three should be the chosengvords :— 


FULMEN ERIPUIT FERRO ! 
’. 


Ever yours faithfully, 
F. O. WARD. 


. 
. oo 





NOTES. 


WE print elsewhere an account of the fourth annual meeting 
of the National Association for the Promotion of Technical and 
Secondary Education. After the meeting an important confer- 
ence was held, and it is now hoped that all the influences which 
are tending towards the establishment of a proper system of 
technica] instruction in England may soon be thoroughly or- 
ganized, Next week we shall have something to say about the 
work of the conference and about the Association’s report. 

e 


THE conversazione given by the President of the Institution of 
Electrical Jngineers, Prof. Crookes, F.R.S., and Mrs, Crookes, 
on Monday even™g, was brilliantly successful, It was held in 
the galleries of the Royal Institute of Painters in Water Colours, 
Piccadilly. There Were abput 800 guests, among whom we%& 
many eminent men of science. 


On Tuesday evening the Fellows of the Royal Meteorological 
Society and their friends dined together at the Holborn 
Restaurayt, to celebrate the entrance of the Society upon its new 
premises in Great George Street, Westavinster. Mr. B. Latham, 
the President, occupied the chair. Mr. A. R. Binnie @ngjneer 
to the London County Council) proposed ‘‘ The Royal 
Meteorological Society,” and Mr. G. J. Symons responded. 
Mr, Latham, replying to the toast of ‘‘ The President,” referred 
to the enormous amount of records in the possession of the 
Society. All ‘they now wanted was a few more members, 
However, they had gone on increasing, and were now in a 
prosperous state, as they had beeg able to collect from “he 
members of the Society a considerable sum of money, weich had 
been funded, and the inteyest on which would meet the expenses 
of the new establishment. The Society now possessed one of 
the finest meteorological libraries in the world, and one which 
would be of enormous value to future generations. 


. ’ 
WE are glad to note that the Marine Biological Association 
have now only three unoccupied tables. Many investigators are 
taking advantage of the fadilities offered them at Plymouth. 


Tue Exhibition Committee of the Photographic Society of 
Great Britain announce that the annual exhibition of that 
Society will be held atthe Gallery of the Royfl Society of 
Painters in Water Colours, Pall Mall East, from Monday, 
September 28, until Thursday, Novembe? 12, next. The 
exhibition will be open daily (Sumdays excepted) from 10 
a.m, to 5 p.m., and on Monday, Wedngsdag, Thursday, afid 
Saturday evenings from ¿7 p.m. t8 10 p.m. Medalsewill be 
awarded for artistic, scientific, and technical excAlence of 
photographs, for lantegn transparencies, agd fof apparatus, 


kd 
TuHe*Pacific Postal Telggraph Cotapany had lately a gather- 
ing of some 500 guests afthe opéning of a new telegraph office 
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in San Francisco. After shortly describing the various instrue 
ments, Mr. Štorrer, the superintendent, said he was often asked 
how long it took to telegraph to different places and get a reply. 
He would therefore now send a telegram to Portland, New 
York, Washington, Seattle, Tacoma, Cansg (Nova Scotia), and 
London, inquiring about the weather. The first reply came 
from Portland in 3 minutes, ‘* Weather fine” ; the next from 
New York in 3 minutes 10 seconds, ‘f Misty and warm” ; 
Washington in minutes rr seconds, “ Mistyeand warm” ; 
Seattle in 3 minutes 21 seconds, * Misty and calm”; Tacoma 
in 3 minutes 28 seconds, ‘‘ Misty, cool, and calm”; Canso, 
Nova Scotia, in 4 minutes zo seconds, ‘Colf and misty” ; 
while the answer “ Misty and cold” came from London in 6 
fiinutes #2 seconds, 


THE Gevernors of the Royal Hollow€y Cotlege have ap- 
pointed Miss M. W. Robertson to the Resident Lectureship in 
Natural Science. Miss Robertson, wi is now a l@turer on 
the staff of Alexandra College, Dublin, has taken the deg®ees of 
B.A. and M.A., with high honours in chemistry and physics, 
at the RoyaP University of Ireland, and hgs also gained the 
University Studentship in Experimental Science. 


THE Education Department has issued a memorandum, by 
M?. J. G. Fitch, on the working of the free school system in 
America, France, and Belgium, 


Tue death of M. Rodolphe Keppelin, a distinguished chemist, 
is announced. He was bora at Colmar in 1810, and from 1828 
to 1859 held the Chair of Physics and Natural History at the 
College of his native town. For many years he was intimately 
connecled“vith the Agricultural Society of the Upper Rhine, 
and, as a chemist, he was able to render great services to the 
agriculturists of his department. After the Franco-German 
war, M. Keefppelin quitted Alsace, and settled in Paris, where 
he was regarded as one of the most eminent members of the 
Alsatian Solony. 


In*another part of the paper we print a r&porty by Herr O. 
Jesse, of*his observations of luminous clouds in the summer of 
1890. We learn from Herr Jesse that on the night of June 
26-26 last’ the luminous clouds were again very visible at 
Steglitz and Nauen, and that they were photographed eight 
times simultaneously at these two places, Writing to us from 
Sunderland on July 1, Mr. T. W. Backhouse says thave was, 
fine display of the luminous clouds dfiring the previous night, 
their motion being, ‘* as usual, from 4 north-easterly direction.” 
Mr. D. J. Rowan informs us that on the same nigly, from 
11.30 p.m. to 12.30 a.m., thecloude, as seen at Kingstown, co. s 
Dublin, ‘‘appeared well-developed on a polar arc of 30° and at 
a mean altitude of 5°.” They had been faintly visible at Kings- 
town®ngjJune 3, 7, and 9. It is astonis@ing that no observer 
seems yet to have had energy aryl intelligence hough to take® 
spectroscopic photographs of these striking phenomena. 


ACCQRDING to a telegram from Melbourne, datgd July 4, the 
Swedish-Augtralian Antarctie Committee of the Victorian branch 
of the Royal Geographical Society, which was formed to raise 
subscriptions in order to take adgamtage of Baron Nordenstidld’s 
offer to*equip an expedition to the Antar@ic regions, announces 
that asum of £3000 only is required to complete arrangements, 
and that there is every prospect of th® expedition starting in 
abogt fsfteeng months’ time. ® It is expected that the expedition, 
in addition to its géographical and other scientific discoveries, 
will be the means of opening up extensive whale and other 
fisheries in the Antarciic seas. . 


e ©. 
We learn from the Botanical Gazett® thate Lieut R. E.» 
Peary, of the U.S. Navy, proposes to reach the North Pole 


| on foot dhrough Greenland, starting from Whale Sound, anda æ æ 
e e. Ld 


e « friends of the Institutio been so generous in giving aid. 
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ewpecting to be absent from 14 to 24 years. He states that the 

region about Whale Sound is rich in Arctic plants, Kane having 

brought over 106 species of Phanerogams and 42 of Crypto- 

ams, several of which were new, but that very little has been 
@ done in its investigatign since that time. bg 


THE danger of using arsenical preparations for thè poisoning 
of plants is illustrated by the fact that Dr. B. L. Robinson, 
assistant in thg Gray Herbarium, Cambridge, U.S.A., has 
been compelled to resign his position owing to ill-health result- 
ing from this cause. It is stated that the poisoning of plants 
has now been engirely abandoned in the herbarium ; the tight- 
ness of the cases, afd constant handling of the sheets being 


relied on to preserve the specimens. 
e 


MR. SPENSER LE MARCHANT MOORE has been appointed 
botanist to the Matto Grosso Gold and Explorations Coficessions 
- Expeditions which is aboyt to depart for Brazil. 


A nfw botanical journal has just been “started, devoted to 
the diseases of plants, Zeitschrift für Pflanzenkrankhettem 
edited by Dr. Sorauer, and published at Stuttgart. ° 


Dr. JoHN Murray contributes to the Journal of Botany 


* for July a very interesting account of the Clyde sea-area, its 


physical characters, and the chief features of its natural history. 
This sea-area is a natural system of deep-sea basins or lochs in 
the west of Scotland, communicating southward with the Irish 
Channel by a single opening between the Mull of Cantyre and 
the shores of Wigtown and Ayr. It has a water surface of 
about 12,000 square miles ; its greatest®depth is 107, and its 
mean depth about 29 fathoms. There is a great varigty in the 
pelagic fauna and flora in the surface and intermediate layers of 
water, the abundance and the species of organisms varying in 
the different layers according to the seasons, and even in dif- 
ferent years. There is likewise a great variety in the bottom- 
living fauna and flora, which varies according to the nature and 
depth of the bettor in the different parts of the arf. In some 
of the deeper lochs a few animals are met with which do not 
usually occur in more open situations around our coasfs till a 
depth of 200 or 300 fathpms is reached. Some of these forms 
are limited to one loch on the west coast; for instance, Con? 
checta elegans, which is abundant in Loch Etive. This form 
has never been taken in any of the lochs of the Clyde sea-area, 
although Lucheta norvegicg, with which it is associated in Loch 
Etive, occurs abundantly ingUpper Loch Fyne and Loch Goil. 
Nyctiphanes» norvegica and Boreophausia Raschit, which are 
ebundanfin the upper lochs of the Clyde sea-area, do not, on 
the other hand, occur in Loch Etiv®, 


THE French Minister of Public Works has addressed a cir- 
cular letter to civil eng®eers, asking them to use their influence 
to protect preh*storic monumengs from the injury often done by 
ignorant proprietors. It seems that little respect is shown for 
such monuments in some parts of France. La Nature speaks 
of a proprietor ¢vho sold ‘fa magnificent dolmen,” whichevas to 
be transfofmed into ‘‘ a tomb in a c@metery.” e 


IN lss report, for 189@. othe trustees of the Peabody 
eMluseum of American Archeology and Ethnology, Prof. &. W. 
Putnam, the Curator, records that in no former year had the 
Gifts 
for current expenses were receivedewhich, in the, sume tojal, 
“exceeded the regular income from the fand®; and Mrs. Mary 
Copley Thaw, of Pittsburg, added no less than 30,000 dollars te 
the amount held in truss, this sum being set apart as an endoy- 


ment for a@ellowship. 
. ` e e , e 


è > 
AN apparatus has been recently constructed by M. Ducretet, 


© œ ær getting quickly in the laboratory a fall of temperatu 70° to 
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e 
80° C.,below zero, by means of the expansion ‘of liquid carbonic 
acid. @The inner of two concentric vessels contains, in alcohol, 

*a serpentine metallic tube communicating through a tube With 
two stopcocks, with the carbonic acid resepvSir outside, and 
opening below into she annulgr space round the inner vessel, in 
which are sohe pieces of sponge impregnate@ with alcohol. 
This two-walled vessel with “coil is inclosed in £ box. One 
stopcock hging opened wide? the othe? slightly, the carbonic acid 
passes through the Bil as snow, and turns to gas, with stong 
cooling *effect, and any of it not vaporized in the coil is dis- 
solved in the alcohgl of the sponge. The gas escapes through a 
tube passing through the outer box. The instrument, called a 
eryogen, is represented in Cosmos of June 27. 


EXPERIMENTS have lately been made*by Herr Regel (Boe. 
Centvalb.) with reference to the influence of external factors on 
the smell of plants. If the front rank appears the direct and 
indirect influence of light on the formation of etheric oils and 
ei evaporation. In the case of strongly fragrant flowers (as 

eseda) heat and light intensify the fragrance, which in dark- 
ness is lessened without quite disappearing. When the whole 
plant was darkened, those buds only which were befpre pretty 
well developed yielded fragrant flowers; the others were scent- 
less. If, however, only the flowers were darkened, all were 
fragrant, Other plants open their flowers and smell only by 
night (as Nicotiana longiflora and Nycterinia copensis). When 
these plants were kept continuously in the dark, they, in course 
of time, lost their scent, as they Iot their starch. On being 
brought into light again, both starch and fragrance returned. 
Besides light? respiration has a decided inguen®% on the 
fragrance. Nycterinia, inclosed in a bell jar yith oxygen, 
behaved normally, but with hydrogen the flowers did not open, 
and had no fragrance. In general, the opening of flowers co- 
incides with their fragrance, but there is no necessary connection 
between these phenomena. 


A NEW antiseptic, said to have certain advantages over those 
hitherto in use, has been brought before the French Academy 
of Medicine by Prof. Be®Moz, of Grenoble: extreme solubility, 
harml€ssn€ss, efficacy, and rapidity of action are claimed for it. 
It is called mcrocidine, and is a compound of naphtol and soda,. 
is neither poisonous nor irritant, is twenty times as active as 
boric acid, and much nfore soluble than thymol, carbolic acid, 
&c, Microcidine has the form of a greyish-white powder. In 
a solution of 3 grammes per litre it is very slightly coloured, 
but jf does not stain either the hands or bgndages. For family 


| 
use it is said to be of great service. 


Most Russian geologists are now of gpinion that the boulder- 
clay which covers the whole of Middle Russig is nothing but the 
bottom moraine of the ice-cap which, during the Glacial epoch, 
extended from Scandinavia and Finland to the latitude of Kieff 
and Poltava. A couple of years ago, Prof. Pavloffp while work- 
ing in connection with the Geological Survey in Nijni Nov- 
gorod, indicated some traces of an igter-glacial milder period 
among the glacial deposits covering the province. Like indica- 
tions have been noticed ® Poltava ang Tchernigof. New data. 
to confirm this view are now given by N. K@ischtafovitch in the 
Bulletin of te Moscow Naturalists (1896, No. 4) After a 
carefil exploration of the Quaternary d&posits at Troitzkoye—a 
village on the Moskva Riyer, seven miles to the west of Moscow, 
the diluvial deposits of which have® very often been mentioned 
sinee Prof. Rouillier’s and Murchion’s times—the Russian geo- 
logist came to the Conclusion that these deposits are indicative 
of an intes-glacial period, dtiring which Middle Russia had a 
flora and fauna much like those which exfst now, but with 
the addition of the Mammoth, The layers described by M. 
Krischtafoyitch as inmer-gl@ial are gf lacustrine origin®; they 
are covered wifh undoubtedly “glacia? deposits, and they are 


(o 


, in accordance with the best modern ideas. 
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deposited over glatia? sgnds containing boulders of northêrn 
origin. Further research, however, is wanted. It is ceftain 
that, Both during the first invasion of the ice-cap and its ultitate 
retreat, its outer ltmits must have been subject to very great 
oscillations. We kMow that, in Greenland, parts of valleys 
which for hundre@s of years were dovered wit yegetatfon, are 
sometimes invafled again with ice, and that lacustrine deposits 
must arise in this way between purely, morainic deposits. The 
same pust ha®% taken place in the ice-cap of Russia ;®nd the 
oscillations of the glaciers on the outer border of a large ice- 
cap are on on a much greater scale than the oscillations of 
isolated glaciers in Alpine regions. When theice-cap began to 
invade Middle Russia, its advance was undoubtedly accompanied 
by many osciblations ; fawions invadeg by ice must have been 
set free of iee for a succession of years, and they became the 
seats of lakes. The same osdillations must have taken place 
during the retreat of the ice-cap. The %xistence of a warmer 
inter-glacial period,” therefore, though not improbable in itself, 
can be proved only by means of a very wide exploration of the 
boulder-clay, and such an exploration has not yet been made. ri 





THE system of meteorological observations in Alsace-Lorraine 
has now been centralized, a meteorological service for the Reichs- 
land having been established. The control of the new service 
has been intrusted to the geographical seminary in connection 
with the Strassburg University, and has been definitely under- 
taken by Dr. H. Hergesell, who desires to organize the service 
A meteorological 
record will be issued as a part of the German meteorological 
Jahrbuch. ® a % 


Cd 

A REMARKABLE series of three hailstorms which passed over 
Graz on August 2% last year, about 5, 6, and 7 p.m. re- 
spectively, has been carefully studied by Prof. Prohaska (44%. 
Zeits.) Stones from 1°6 to 2'4 inches in diameter fell in the 
town, forming a compact ice-mass, in some places about 3 feet 
thick, and a white cloud of vapour formed over the ice. It is 
noteworthy that all three storms took a nearly quite straight path 
over mountain, valley, and plain ; no ipfluence of mountains on 
thedirection was pere:ptible, l'he advancing strips of pail were 
10 to 14 km. in width ; the first went 173 km. east-southeast ; 
the second and third almost exactly east ; one 110km., the other 
2otkm. The 7o km. stretch of conntry from Stiwoll over Graz 
to the Hungarian border lay in the path of all three, so the ice 
deposited by the first offered no hindrance to the others. 
Mountains seem to have affected the velocity, if not the direc- 
tion, of the storms; t€ey were passed more slowly than plains 
or undulating ground (35 km. an® hour against 49 km.). A 
violent wind came out from the hail column, a west or north. 
west wind in front, north on the south side. But further out, in 
front especially, there was a well-marked air-current towards the 
hailstorm and this was, especially strong on the lee side of a 
mountain, Whirling movements were not observed, and there 
was but little thunder and lightning. The falls of tempefature 
were very pronounced : e.g. in the first storm from 26° C, to 5°. 
The barometer went down before each hailstorm, then suddenly 


rose, è . 


AT the meeting of the Linnean Society of New South Wales 
on May 27, Mr. Henry Deane stated that in April®while travel- 
ling by nightethrough the Big Scrub in the Richmond River Dis- 
trict, “his interest was arouses by the remarka6le effect produced 
by luminous insects which abounded by the roadside. Specimens 
were secured and sent off in the hope thaj they would arfive®in 
lime to be exhibited at she previofjs month’s meeting but they 
came a day too latg, and in the meanwhile had died. rom their 
general resemblance o the larvæ of Ceropldtus mastersi, Sk., 
which gre also phosphorescent, Mr. Fletcher, who had seen the 
specimens forwarded, wa%of tye opinion that these ewere very 
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probably also dipterous larvæ. Mr. David made som@remark& 
on certain luminous organisms which he had observed in old coal- 
mine workings in Illawarra, the identification of which it was 
hoped would not long be postponed. . 


Messrs. CASSELL@AND Co, have issued Part 33 of the “New ® 


Popular Educator,” which is to be complete@in forty-eight parts. 
The present number includes, besides the illustrations in the text, 
a coloured representatton of insectivorous plants. 


THE first volume of Messrs. Whittaker’s newe“ Library of 
Popular Science ” will be an elementary introduction to astro- 
nomy, by Mr. G. F., Chambers. “The volume will be ready in 
the course of a few weeks, and will shorgy Ue followed by 
Qthers. 


AN interesting report, by Mr. Campbell, of the British Con- 
sular Serve in China, has been issued by the Foreign Office. 
It is the record of a journey of over 1300 miles in districts in 
Northern Corea, magy of which have never before be@n visited 
by Europeans. Mr. Campbell started from Seoul, the c&pital, 
and crossed the peninsula to the treaty port of Won-san (Gensan), 
and thence pursued his way along the east coastearound Broughton 
Bay, whence he turned north-eastward, crossing the Yalu River 
to Paik-tu-San, known to Europeans as the Long White Moun- 
tai, and already visited by Messrs. James, Fulford, and Young- 
husband. ‘The return journey was partly over the same ground, 
but on arriving at Won-san Mr. Campbell recrossed the penin- 
sula, and so made his way to Seoul. Besides the ordinary 
record of this journey Mr, Campbell gives a great amount of 
information on various subjects eonnected with Corea, The 
chief amongst these is a most interesting section on the pre- 
valence of Buddhism in the peninsula, and one on the agriculture 
and productions. He gives a good deal of information in regard to 
the geography of Northern Corea, and also of the gold produc- 
tion of the country. That Corea contains gold-bearing strata 
has long keen known through the export of gold-dust from the 
ports, but frog: Mr. Campbell’s report it appears that gold-fields 
do efist in considerable numbers, and thatesonfe of them are 
worked with the imperfect native methods. There seems no 
doubt that, if circumstances were favourable to the proper scien- 
tic working of the Corean gold-fiefls, the country would 
be one of the principal producers of the precious metal in the 
world. Education in the country seems to be at a very low 
ebb, and is confined to a knowledge of Chinese. AJ! energy 
and enterprise is crushed out by aff all-pervading tyrannical 
officialism, and poverty and squalor #e universal. 


THE new reports of the Inspectors of Sea Bisheries , 
are interesting chiefy for “the observations “of Mr. Fryer 
on the oyster fisheries. He mentions the appearance of 
a cugious disease in the neighbourhood of the Thames estuary, 
in the ourse of which the shells become so rotten that they 
will not bear the pressure necess#ry to open them. The oysters 
themselves were in good condition, but their round shells, which 
were muddy, were completely tunnelled in all directions, while 
the flat valygs, which were glean, were uninjured. This points 
to the conclusion that the ravages Were caused by some enemy 
working from below, The hpyngs were not, Mr. Frygr says, 
those ef either Cona or whelk-tingle, and it seemed probable 
that they were the work of a minute Annelid which was present ® 
in abundance in the interstices of the shells, and in the adherent 
mug. sIn a further example sent to him in June no worms were 


present, although She oyster-shells were similarly undermined ; « 


but their place was taken by larvæ closely resembling, if not 
idgntical with, those gf the worm Polydoga ciliata. A means®f 
guarding against its ravages, suggested by Mr. Fryen is the ye 


of an apparatus recently invented by M%. Bowchen Branddly,. ` 


and eyployed in some of the French oyster arcs for the pur- 


@ 
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pose of facilitating the growth of oysters. This consists of a 
feries of shallow flat baskets or trays of wire-nettingon an iron 

e frame, about 4 inches deep and 2 feet square, placed in tiers, 
and held together by two iron bands, the number depending on 
*the depth of water in each case. These are,either fixed to the 


® soil, or suspended frome rafts or other floating bodies, by which 


means depths of water otherwise inaccessible can*be utilized. 
The other advantages claimed for the appawatus are economy of 
space in “planting” oysters, and of labour in collecting them, 
protection of fhe oysters from five-fingers, and from contact 
with unsuitable soil, and their exposure on all sides to the free 
circulation of tpe water, resulting in more rapid and regular 
growth, and a grear tendency to depth of shell than under 
the most favourable of ordinary circumstances. In the case of 
beds infested with the boring worm referred to, the Grays iu 
question would in all probability afford a ready means gf placing 
the oysters beyond the reach of these marauders, The con- 
venience af such appliamces, especially in cases where French 
oysterseare laid down temporarily on Engli8h beds, to be after- 
wards transferrei to other grounds, e.g. during the winte% 
would probably be found to be very great. 


AT a meeting of the Chemical Society held on June 18, a 
paper was read by Ludwig, Mond and F. Quincke, on a volatile 
compound of iron and carbonic oxide. The authors describe 
experiments from which they conclude that iron forms a volatile 
compound with carbonic oxide of the formula Fe(CO),, cor- 
responding to that of nickel. Very finely divided iron—obtained 
by reducing iron oxalate by hydrogen at a temperature but little 
exceeding 400°, and allowing itgo cool to Zo” in hydrogen—when 
heated in an atmosphere of carbonic oxide gave a gas which 
burnt with a yellow flame; and on passing the gas trough a 
heated tube a mirror of iron was formed at between 200° and 
380°, while at higher temperatures black flakes of iron and 
carbon were deposited. Only about 2 grams of iron, however, 
were volatilized after six weeks’ treatment of 12 grams of the 
metal; it was necessary every five or six hours to igterrupt the 
operation, and*to we-heat the iron to 400° in hydrogen duving 
about twenty minutes, When passing carbonic oxide athe rate 
of about 24 litres per hour, not more thin o’or gram of iron was 
volatilized, correspondin® to less than 2 c.c. of the compound, 
Fe(CO), in a litre of gas, The authors have effected an analysis 
of the compound by passing the mixture of gases into mineral 
oil, boiling between 250° and 300°, and heating the solution so 
obtained to 180°; iron free from carbon is then deposited and 
carbonic oxide gas is evolved, Five analyses are quoted, the 
results of which give a ratio of Fe: CO, varying only from 
4% :4°03 to 1:4°264. Dr. Anpstrong said that the authors’ dis- 
covery was extremely interesting on account of the explanation 
which it might be held to afford of the permeability of iron by 
carbonic oxide at high tgmperatures, as well as to the produgion 
of steel by the gmentation process, to which Graham had*drawn 
special attention. Justas platinum was permeable by hydrogen and 
silver by oxygen at high temperatures, so iron was permeable by 
carbonic oxide ;,it might be supposed, in each case, becauseya dis- 
sociable compound of the metal withghe gas was formed. Prof. 
Thorpe drew attention to the value of the experiments in con- 
nection evith the production @f esl by the cementation process, 
and stated that he had cently observed that platinum hed the 
property of causing the separation of carbon from carbonic 

Oxide. Mr. Mond said @hey had refrained from discussing the 
application of their discovery in the directions indiqpted, as the 
"compound was only obtained at low temperftures. Dr. Arm- 
strong said this might well be the case ; but as Mr. Mond and Drs 
Quincke had establishe@the all-importantefact that iron had,a 
specific affiwity for carbonic oxide, the argument he had used 

® Would apply, altHough the compound might not be sufficiently 
stable at higlf temperatures to exist alone. e 
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The additions to the Zoological Society® Gardens during the 
past week include a Chimpanzee (Anthropopitheczts troglodytes 8 ) 
from West Africa, presented @y Major Al. McDonnell M@re; 
a Duyker Bok (Cephalophus mergens 6) from South Africa, 
presented by Mr. A. Barsdorf; five W&t Indian Agoutis 
(Dasyprocta cwititrsis) from ® Jamaica, presenteel by the Board 
of Governors of the Institme of Jamaica; a Gpotted Cavy 
(Celogenys paca) from Gujana, presented by Mr. R. Kirk; two 
Slow Lor& (Mycticabus tardigradus), a Javan Fish®wl (Kefupa 
javanensis) fron Java, presented by Mr. R. Dixon ; an Orange- 
cheeked Waxbill (Zstrelda melpoda), a Zebr& Waxbill (Zstrelda 
subflava) from W&t Africa, a Nutmeg Finch (Munia punctn- 
lawa) from India, presented by Mrs. Harris ; a Chattering Lory 
(Lorius .garrulus) from Mpluccas, pre@ted by eMiss Alice 
Dundas’; a Common Viper (Vigera derus$, British, presented by 
Mr. W. H. B. Pain; four Grey-*Parrots (Psittacus erithacus) 
from East Africa, deposited ; a Thar (Capra jemlaica), born in 
the Gardens. , 
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OUR ASTRONOMICAL COLUMN. 


LUMINOUS OUTBURST OBSERVED ON THE SUN®&—Comepies 
rendus for June 22 contains the information that on June 17, at 
10h. 16m. Paris mean time, M. Trouvelot observed a luminous 
outburst onthe sun, apparently of the same character as that 
witnessed by Carrington and Hodgson in 1859 (Monthly Notices 
X.A. S., vol. xx. pp. 13-16), A luminous spot subtending an 
angle of 3° appeared near the westerg limb of the sun (position- 
angle 281°), It had not the characteristic white colour of 
facule, but was yellowish, and strikingly resembled,the light 
emitted by infandescent lamps shortly before they reach their 
maximum brilliancy. M. Trouvelot’s first impresgion was that 
an opening at the eye-piece allowed a ubiquitous sunbeam to 
falè upon the screen upon which the sun’s*image was being 
projected, but an examination proved that the phenomenon was 
truly solar. In fact, shortly after the time of the first observa- 
tion, a similar brilliant object subtending an angle of abont 5° 
or 6° appeared slightly to the north of the first, its position- 
angle being about 289°. By means of spectroscopic observa- 
tions it was found that the first object consisted of # central 
eruption from which a species of incandescent volcanic bombs 
were thrown to heights of 2’ or-3’ above the chromosphere, where 
they rested as if saspendedand appeared as dazzling globes on 
the red background on which they were projected. A few 
minutes later the sparkling balls were replaced by numerous 
brilliant filaments or je®, which at roh. 24m. were shot out to 
a height of 5’ 24”. In spite of the vivid light of this prominence 
only a few lines in the spectrum were seen to be reversed. In 
addition to the lines C, Dy, F, angi G, which were all extremely 
brigat, the line at A 6676°8, the 4 gro@®p, and a line about 
A 4394°8, were seen bright® The sodium lines, D, and Da 
showed no indication of reversal. Considerable displacements 
of the C line towards both ends of the spectrum were observed. 
On the following day at gh. 3om, the erugtion was still very 
apparent, but diminishing in activity, and at 2h. 45m. all signs 
of an eruptive prominence had disappeared. The striking 
character of the outburst led M. Trouvelot to syggest that it 
might@be accompanied by a simultaneous terrestrial magnetic 
perturbation. This was not the case, however, for after ex- 
amining the records obtained at Kew @bservatory, Mr. Whipple 
writes that there was not the slightest magnetic disturbanee op 
the dates when the eruptton was observed, 

. 
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LORD HARTINGTON ON*TECHNICAL 
EDUCATION. e, 


e = 

HE fourth annual meeting of the National Association for 
s tHe Promotion of Technical fnd Secondary Education took 
place on Friday Ja&t af 14 Iean’s Yard, Westminster, Lord 
Hartington, President of the Associati$n, occupied the chair. 

He said :— X 
In opening the proceedings it will be, foftunately, unnecessary 
for me to trouble you with mofe than a very few brief obgerva- 


tjons. Itghas not en considered egecessary to make any 
. 
e Ps - . 
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attempts to obtain @ very large attendance to-day, or to‘meet 
in any place where w@ could have, a meeting on the seale of 
others which we have had on this subject in previous yea%, not 
bu®that we have arrived at a verf important epoch in the deve- 
lopment of the ebjects for which this Association was founded 
four or five years Ngo. It may, perhaps, pe desirable for me, 
in the first plaç, to call your atte&tion and Wea atjentibn of the 
public to the special objects for which this Association has been 
founded, as T think there is in some quarters some misappre- 
hension as to the practical*nature of the objects which we have 
in yiew. es is stated in the report, its object has not been to 
interfere with the teaching of trades in workshops, or yith the 
industrial and commercial training in the manufactory and in 
the warehouse. It desires, first of all, togdevelop increased 
general dexterity of hand and eye among the young, which may 
be especially useful to those who have to earn their own liv®li- 
hood, andet the safi® time impr@ve rather than hinder their 
general education ; s€condly, to bring about mcre widespread 
and thorough knowledge of whose principles of art and science 
which underlie much of the industrial work of the nation ; and, 
thirdly, to encourage better secondary instruction generally, 
which will include more’ effective teaching of foreign lan- 
guages and science, for those who have to guide ogr 
commercial relations abroad and to develop our interests 
at home. Now, those are the objects to carry out which 
this Association was founded. At the time when it was first 
originare@, these objects were very little recognized in any 
quarter. They were not recognized as in any degree the duties 
of the State, except to a very limited extent, so far as the opera- 
tions of the Scienceand Art Department were concerned. But, 
useful and valuable as has been the teaching carried on under 
the guidance and direction of the Science and Art Department 
up to a very short time age, I think it may be said that scarcely 
any attempt had been made to give to that teaching a practical 
applicatign, or to apply its instruction to the adyancement and 
improvement @{the industries of the country. Well, the absence 
of any Statg recognition was not to any large extent supplied at 
that time by private efforts, It is quite true that a few manu- 
facturers in differnt partsof the country had set the very us@ful 
example of establishing, in connection with their works, some 
technical and scientific teaching. There were also a few insti- 
tutions, such as the well-known Polytechnic Jnstitution here, 
others in the City and in various other parts of the country, 
which were making attempts to give instruction with the objects 
which f have just enumerated, but those efforts were rather of a 
philanthropic than of a practical cMfracter, and they had not 
four or five years ago attained a very large or extensife develop- 
ment, Well, we may look back no¥ at those years as years of 
very great and very satisfactory progress. I will not say all that 
has been done has been done in consequence of the exertions of 
this Association. Certainly these olfects have been greatly 
advanced since the foundation of the Association, and, we flatter 
ourselves, to a certain extent in consequence of the efforts of the 
Association, But whether the progress that has been made has 
been in consequence®f, or independent of, any exertion ofurs, 
it is equally a matter of congratul&tion that Progressghas been 
made. In the first place, those objects to which I have already 
referred have been recdynized by Parliament as proper objects 
to receive assistange, by means of public funds, in the shape of the 
application to them of the rates. By the Technical Instruction 
Act, whigh was passed in 1889, mainly at the instance of some 
active Parliamentary representatives of this Association, that 
principle was for the first time admitted; but a verf much 
greater step was taken in the next year, 1890, when, under the 
Local Taxation Act, a sam very nearly approaching £750,000 
for England and Wales was placed at the disposal of local 
authorities, mainly for fhe objects ¢which this Association 
has in view. It ie quite true that the application of that sum 
was to a large extent: optional. It would haye been in the 
power of local authoritges in whose hands it was placed toeapply 
it in aid of ghe rates or to other purposes, but the efforts of the 
Association were directed, as d think. I shall bg able to show 
you, with very great succe&, in ordeg to secure the appropriation 
of these large funds to the mrposes of practical technical in- 
struction. You will recollect thay in the wMter of last year—I 
think in December—am important conference was Weld under 
the direction of the Executive Committee of this ASociation at 
the rooms of the Spciety of Arts, in whi&h members repre- 
senting County Councils in varigus part$ of the country entered 
into *conference and discussion ewith ethe Executive Com- 
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mittee of this Association. Information was afven as to 
what had already been done by certain County Councils which 
had taker® the lead, and suggestions were made as to the 
manner in which other Councils could most usefully follow Ps 
their steps and devote these sums to the purposes for which 
we believe they were intended by Parliament. ‘lhe result 


which have already been accomplished, are recorded in the o 


report of this Association, which will be immediately circulated. 
Of County Councils in England, excluding Monmouthshire, 37 
have already decidéd to give the whole of this grant for the 
purposes of technical instruction ; 8 have decided to give a part 
of this grant for the same purpoges, and 2 only*have decided to 
apply the whole of it in aid of the rates. In Wales and Mon- 
mouthshire 11 County Councils have given the whole to educa- 
tion, and 2 have given a part to the same purpose. Of the 
county boroughs in England, 33 have devðted the whole of the 
funds to educational purposes, and 3 have devoted a part to the 
same oMjects. In Wales 2 county boroughs have devoted the 
whole of the fund to education, and nonggto any other purposes. 
With refard to 23 county boroughs, either we Have not sufficient 
information, or they have not yet arrived at a conclusion upon 
the subject. Well, that appears to u®to be an extremely en- 
couraging result so’ far as it has gone. The exertiong of the 
Yxecutive Committee have not, however, been entirely confined 
to securing this appropriation of the funds placed at the disposal 
of the Councils by Parliament. The samegentlemen who have 
taken the lead in the matter from the beginning—I refer chiefly 
to my friend Sir Henry Roscoe, Mr. Acland, Mr. Hobhouse, 


aad others—have obtained from Parliament additional legisla- e 


tion considerably extending and developing the principle which 
for the first time received the assent of Parliament in 1889. 1 
think it is hardly necessary that I should give further informa- 
tion as to the effect of the amending Act of this session. 1 
prefer to leave the gentlemen I have named to give that ex- 
planation. But I desire, however, to point out that the work 
of this Association, Which has been so successfully begun, has 
not by apy means yet ended. The application of these grant» 
in the various localities is, of course, a work of great variety and 
of the utmost importance, Fortunately, I think, the State has 
not undertaken, except under very wide conditions, to exercise 
any supervision over the application of these funds. In a 
country possessing industries of so extremely varied a cha- 
racter a@ ours, it would have been almost impossible, and 
I think certainly would have been most undesirable, that 
any cut-and dried system should be adupted®by which one 
identical, application of public money to purposes of technical 
instruction should be adopted all over the country. The appli- 
cation of these funds must vary ver greatly in agricultural 


“districts, and in agricultural districts themselves as between 


arable and dairy or cheesemaking districts. It must vary in 
those districts which are chiefly devoted to cotton and woollen 
industries, and those which are chiefly employed ig the coal- 
mining, metal, or chemical trades ; and in almost every differènt 
county of England a different application of those resources 
would have been required. I think very wide discretion has 
been very wisely left by Parliament to the local agithorities 
themselves, which are in thiginstange County Councils or county” 
borough councils, And these Councils have again adopted the 
wise course of appointing committees to prepare schemes for the 
approval of the Councils for the application of these grants. 
Th®€ werk was, of course, very new to a'great many who had ty 
take it up, and this Association gas been able, wè think, to give 
valuable assistance to them, both by affording information and 
giving advice, and, above all, by providing the means of com- 
munigation between those who are interesting themselves in 
this work in various parts qf the country, to enable them to know 
what othef authorities were doing, What difficulties were found, 
what means had been found of surmounting those difficulties, 
and of generally taking counsél @n@acting together in c®-opera- 
tion, ° Now, the subject of agricultura® education, which up tq 
a very short time ago had been almost entirely neglected, 
has been by many County Councils vigosously taken up. Courses 


of instruction in elementgry science applying to agricultural® ° 


pfrsuits he beep instituted, and also instruction of a still more, 
practical character, in the shape of travelling dairies and other 


“instruction of the same kind, has been given in many places., I 


am glad to say thas the two great Unewersities of Oxford and 


Cambridge have also turned their attention to thjs important e 


subject, and both of them are preparing @o take sgepseby which , 
the teachers who will be so much required in order tọ give effect to 
s 
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the desire of the County Councils to improve the agricultural educa- 
tps of their districts will be provided. I am glad to sgy also that 
the important subject of the technical education of girls as well as 

e boys is receiving almost universal attention from County Councils. 

Suggestions have heen made by this Association, which have in 
@most cases received attention, to provide ngt only for the in- 
@ struction of the boys also of the girls, in such subjects as 
cookery, laundry-work, and dairy management. kn all these 
matters the Association has been able to give some assistance, 
and we believe that there remains a grea? deal still in which 
they will be able to afford the same nature and description of 
. assistance. I Reed not say, ladies and gentlemen, that for a 
very considerable time the work which is likely to be thrown 
upon this Association will be work which cannot be conducted 
without considesable financial resources. The income of the 
Association is not a Very large one. We have made an appeal 
to many of those who throughout the country have interested 
themselves in this work in connection with County Councils, 
and we have received yery liberal assistance. I think, however, 
the time has come when we may hope that the efforts which 
e bave been made will be to a certain extent, still more than they 
have hithefo been, suppl®mented by the assistance of gentlemen 
connected with the great manufacturing, mining, and commercial 
industries of the country, who are likely, I think, to derive ag 
least as much benefit from the operations of this Association, 
and from the develoSment which it has aided in giving technical 
instruction throughout the country, as the agricultural industry 
has already received. Ladies and gentlemen, I must apologize 

è to you for the imperfect character of these observations, which 
I have been obliged to condense as much as possible, as my 
time, and I dare say yours, is extremely limited. I only hope 
that any omissions which I have made will be supplied by my 
friends who are on each side of me. 

Sir H. Roscoe, M.P., presented the report of the work of the 
Association during the past ygar. He said that there was no 
doubt that during the year a very great &pansion of the work 
of the Association had been seen under both the Acts of Par- 
liament to which reference had been made by the Chairman. 
The spread of technical education throughout the country had 
been most remarkable, From what had already been said by 
Lord Hartington, it would be concluded that praetically the 
whole of England had devoted the whole of the money to 
technical instruction. The effects of this could scarcely be 
over-estimated. The only two places where the@money had 
been devoted t® the relief of the rates were, he regretted to Say, 
London and Middlesex. But it should be borne in mind that 
what had been already accomplished was nothing to what re- 
mained to be done. Tee County Councils were as yet only 
breaking the ground. 
They had, as it were, to work out their own salvation in this 
matter of education, and there was certain to be at no great 
distance of time an Intermediate Education Act for England. 

e Referring to the Act of 1896, he said that it was important and 

valuable because it enabledga County Council to go out of its 

6 own district gfit thought necessary to promote technical educa- 

tion. , Ueder that Act, for instance, the three Ridings of York- 

Shire had been able to voe mongy to assist the Yorkshire 

College in its scheme for the improvement of agricultural 

education, Many of the County Councils had already appointed 

organizing secretaries, and it was on these that the main pagt of 
the work would fall. ‘fo them they had to look for the®special 
organization ofeach particularedistrict, and the importance of 
their work could scarcely be overrated. Then in the county 
boroughs the work was being got into shape. In Sheffield a 
sum of £8495 had been appropriated towards assisting ipstitu- 
e tions giving technical and secondary education. Ip the same 
way in Manchester 410,200%had been devoted to a like purpose. 

Agricultural education was making rapid progress, and already 

in YorRshire, Durham, and Wates there was the nucleus of 

high class agricultural cBlleges. After referring to the netessity 

of some part of the money being devoted to the technical in- 

struction of girls, he coneluded by expressing the hope that the 

° * Association would be placed in a pgsition by an increasg of its 

eresources to carry on actively a work that was daify becomfng 
more important and more costly. 

Qn the motion of Mr. H. Hobhouse, M.P., seconded bf 

%e Lord Thring, the repor@ was unanimously adopted. e 

e | Lord Hagtington at this point left the chair, which was taken 

» , Sy Sir BarnhgrdeSam@elson. : 

Lord Monjeagle moved the reappointment of the vige-pre- 
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concerned almost exclusively with American botany. 
M. Mottier has an interesting noteeon the apical growth of 
Hepaticee, which bears such a striking resemblance to that of the 
prothallium of ferns. ° 


articles in the English language. 
recently received, for Mesch and April, relate to the native 
plants pf Japan. 


Their efforts were merely tentative.® 


e T 

sidet, executive committee, and officers pehè Association, the 
name @f Mr, Bryce, M.P., being substituted for that of the late 
Earl Granville. Dr. Gladstoge seconded, and Mr. Snape gup- 
ported, the motion, which was carried unanimously. 

Mr. Bryce, M. P., proposed the following yesolution :— 

“That this Assosiation heartily congratulates the County 
Councils of Eygleff and Wales on the great prdwress they have 


made during the past year dn the promotion ofeeducation in 


their districts, and earnestly trusts that they will continue to 


work untilgthe country is pfovided with an organizeg system of 
secondary and technfcal education.” ° 


Miss {{adland seconded the resolution, which was agreed to. 
Sir John Lubbock, M.P., proposed, and Mf. Rathbone, M.P., 


seconded, a vote @f thanks to the Chairman, and this having 
begn heartily accorded was acknowledged by Sir Bernhard 


Samuelson, 


The proceedings then ternfinated. r e 
. 
e 
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SCIENTIFIC SERIAIS. 
IN the Journal of Botany for May, Prof. R. J. Harvey-Gib- 





sd; has an interesting article, illustrated, on the histology of 
Polysiphonia fastigiata. 
Bennett contributes a short paper on sexuality among the Con- 
jugatee. 
Baker’s synopsis of the genera and species of Malveze, and of 
the Rev. H. G, Jameson’s useful key to the genera and species 
of British mosses. 


In the June number, Mr. A. W. 


These numbers also contain continuations of Mr. E. G. 


THE papers in the Bofanical Gazette for April and May are 
Mr. D. 


THE number of the Nuovo Giornale Botako Italiano for 


April is chiefly occupied by papers of special interet to Italian 
botanists, and by the Bulletin of the Italian Botanical Society. 
Among the articles coming under the*latter head is one by Sig. 
Baccarini on the secretory system of the Papilionaceæ, and one 
by Sig. Pichi containing an account of experiments on the 
parasitism of Peronospora on the vine. 


Tux Botanical Magazine of Tokyo still contains occasional 
Those in the numbets most 





SOCIETIES AND ACADEMIES. 
LONDON. 


Royal Society, June 11.—‘‘A Study of the Planté Lead— 
Sulphuric Acid—-Lead Peroxide Cell, fram a Chemical Stand- 
poinf, Part I.” By G. EH, Robertson, Communicated by 
Prof. Armstrong, F.R. S. 

The investigation, the results of which are recorded in this 
paper, was instituted about a year ago af the Central Institution, 
at Dr. Armstrong’s suggestion, as McLeodés observations on 
the electrolysis of sulphuric acid solutions led to the supposition 
that the changes occurring in the acid were probably less simple 
than was commonly supposed. This supposition whs verified. 

The first section of the paper deals with the nature of the 
lead salt formed during discharge. Experiments made on 
various samples of red lead of differen? percentage composition 
showed that, as with nitric, so with sulphuric acid, it behaved 
like a mixture of peroxifle and monoxide, the sulphate formed 
always corresponding to the monoxide origirfAlly present, 

As analysigalone can give no proof of the existence of a 
definite homogeneous sulphate corresponding to red lead; 
evidence must be obtained that the product diffems in some of 
its properties fom% mixture. It “ge to be expected that the 
E M.F. of an oxysulphate would differ from a corresponding 
mixture of sulphate and peroxide, 4nd have some definite value, 
but experiments dlad@with mixtures of sulphate and peroxide 
in differeht proportions, and with thè product obtained by 
treating ref lead with dilute sulphuric acid, showed that there 
was a difference of deggee only between the red lead pastes and 
the mixtures. ° š 
With regard to Brankl@nd’s observations respecting the 

2 


> . : 


JuLy 9, “sor 





. 
colour of the paodact emed on the peroxide plate dering 
discharge, and the r@ucibility of the sulphate, the gquthor 
points out that the colour is due to the incomplete redigction 
of the peroxide ; and that careful @xamination of the plugs from 
a discharged celshows that the base consists of practically uo- 
altered peroxide of lead, and that the surface, which is rich in 
PbSO,, is really a mass of partiallp reduced ules ofperoxide 
of lead which are coated with sulphate. ae 

Also, tbough pure lead sulphate’ is very difficult to reduce, it 
is well known that mixtu®es of leag sulphate and peroxide of 
lead, or other conducting substances, aregreduced With com- 
parative ease, and that it is very intimate mixtures of this nature 
which have to be dealt with as a rule in charging a cell. 

In conclusion, the author points out— < ẹ 

That neither chemical nor electrical tests give any ground for 
supposing that any other sulphate than the ordinary white Pb9O, 
is concerned in the ifl@ractions occyrring in the cell ; 

That were the sudtien lowering of the E.M.F. caused by a 
change in the nature of the chemical compounds formed on the 
plates, it is very difficult to account fow the very rapid recovery 
of the E.M.F. exhibited by an apparently discharged cell. 

In the second section the electrolyte is dealt with, and, after 
referring to the work of Berthelot, Richarz, Schöne, Traube, a 
others on the electrolysis of sulphuric acid solutions, the auth®r 
describes experiments made to test the effect of the addition of 
sodium sulphate to the electrolyte, as recommended by Mr. 
Barbour Starkey, as it seemed probable it had a catalytic action 
on the “peroxides” always found in electrolyzed acid of the 
strength used in batteries. 

Mr. Preece most kindly aided the investigation by allowing 
experiments to be carried out at the General Post Office, where 
one-half of the secondary cells contain ¢ per cent. of sodium 
sulphate, and the other half ordinary dilute acid, sp. gr. 1180. 
It was found that the addition of sodium sulphate in about the 
proportiqn of 1 per cent. to freshly electrolyzed acid, or during 
electrolysis, alayays produced a diminution in thé total quantity 

of ‘active gxygen,” and brought the amount present in the plain 
cells down almost exactly to that found in the sodium sulphate 
cells, . e 

Determinations were made of the amounts of ‘active oxygen ” 
present as persulphuric acid and hydrogen dioxide respectively ; 
and it was established that acid taken from the cell reduced 
peroxide of lead. The presence of hydrogen dioxide being thus 
established both directly and indirectly, its effect on the E.M.F, 
of a ceH was tested. It was found that, while its addition to 
the acid in the case of a lead lead@Peroxide couple in dilute 
sulphuric acid produced an annulment, or reverml, of the 
E. M.F., the introduction of hydrogen dioxide into the body of 
the peroxide paste produced an increase in the E.M.F. in the 
case of a platinum lead-peroxide couple. 

The Post Office records showed that, while the general cha- 
racter of the temperature and specific gravity changes occurring 
during charge and discharge were the same in both types of 
cell, there was less sulphating with the sodium sulphate elec- 
trolyte. e . 

The cause of the pink colour®of the acid, noticed by Mr. 
Crompton and others, was investigated, and found % be per- 
manganic acid, formed probably from the manganese present in 
commercial lead. » 

Jn conclusion, the author points out— 

That peroxides are found in appreciable quantities in the 
electrolyte guring charge and discharge ; 

That their influence must not be neglected in considexing the 
behaviour of the Plante cell ; 

And that it is to theeelectrolyte, rather than to the plates, 
thateattention must be directed if any considerable improvement 
is to be effected. N ° 

s 

“Part IIL.—A Discussion of the Chemical Changes occurring 
in the Cell.” By HJ. E Armstrong, F.R., and Ģ. H. 
Robertson. 

‘Phe authors arrive in this paper at the folloeving conclusions :— 

(1) That the cooling ob@erved in the Planté cdil can only be 
explained as resulting from ehe dissociation of the dilzte,sul- 
phuric acid ; and as the values given byeMessrs. Ayrton, Lamb, 
Smith, and Woods areein practi€al agreement with those calcu- 
lated on the assumption that the acid used is subphuric acid 
itself, H SO}, that in all probability sucheacid, and not the 
dilute acid contained in the cell, is operftive throughout. 

(2p That the observed loss in effgtiencygcannot be due to tem- 
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perature changes, as these arise through actions occurfing out e 
circuit. 

(3) Thattit is difficult, from a comparison of calculated wih 
observed values of the E. M.F., to arrive at any final concluston 
as to the exact nature of the changes which take place in the 
cell, 
in circuit, and unger the influence of H.SO,, the calcuiated 

. . . A a [a . 
value is congiderably too high ; while, iffstlphating occur only 
at the lead plate, the value calculated is far too low. 

(4) That a countes E.M.F. of about o°5 volt would sccount 
for the observed departure from the highest calculated value. 
As peroxides are always present in the elec'roly@, it is conceiv- 
able that such a counter E. M.F” may exist; moreover, there is 
also the possible influence of the lead support to be considered, 

(5) That the observed loss of efficiency is to ge attribwtei to 
the formation of peroxides in the electrolfte, and to the exces- 
sive sulphating occurring chiefly at the peroxide plate in ihe 
local cix@uit existing between the support and the paste. 
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June %.—‘ Comparison of Simultaneous Magnetic Disturb- 
ances at several Observatories, and Determination of the Valve 
of the Gaussian Coefficients for those @bservatories,’@ By I'rof, 
W. Grylls Adams, °D. Sc., F.R.S., Professor of Natural Fhilo- 
sophy in King’s College, London. 

After drawing attention to previous investigations on this 
subject, and pointing out the importance ofeadopting the same 
scale values for similar instruments at different Observaterie:, 
especially at new Observatories which have been recently 
gstablished, the discussion of special magnetic disturbances 1s 
undertaken, especially the disturbances of a great magnetic 
storm which occurred on June 24 and 25, 1885, for which 
photographic records have been obtained from 17 different 
Observatories: 11 in Europe, I in Canada, 1 in India, 1 an 
China, I in Java, 1 at Mauritius, and 1 at Melbourne. 

The records are discussed and compared, tables are formed of 
the simultaneous distu@bances, and the traces are reduced to 
Greenwich mean time and brought together on the same plaies 
arranged on the same time-scale. Plates I, and IJ, show tie 
remarkable agreement between the disturbances at the different 
Observatories, and the tables show that the amount of dise 
turbance, especially of horizontal magnetic force, is nearly the 
same at widely distant stations. 

An tempt has also been made to apply the Gaussian 
analysis to gidden magnetic disturbances, and, with a view to 
thetr application in future work, the valueseof the Gaussian cos 
efficients have been obtained for 20 different Observatories, and 
the numerical equations formed for the elements of magne'tc 
force in three directions mutually at right angles, and also the 
*equation for the magnetic potential in terms of the Gauswan 
constants to the fourth order. 

The tables give the numerical values to be multiplied by ‘he 

24 Gaussian constants to give the values of the forces X, Vand 

Z in the geographical meridian towagds the north, perpendictias 

to the meridian towards the west, and towards the earth's centre 

respéctively. The equations are also formed ang the vaine. 
obtained in terms of the 24 Gaussian constants for Xs Ya and 

Z»; X, being the horizontgl forcg in the magneiic meridian” 

Yə the horizontal force perpendicular to the magnetic meridian, 

and Z, the vertical force. Ifthen X,, Ya and Z, be the observed 
values of any simultaneous disturbances, they may be at once 

subStitated in the equations, the eduations giving the 24 

Gaussian constants may be sglved, and the® correspondidt 
| change of magnetic potential may be determined. 


| Physical Society, June 12, 1891.—Prof. W. E. Ayron, 
F.R.§., President, in the chair.—Prof. W. G. Adams took 
the chair®whilst Prof, Ayrton mad a paper of alternate 
current and potential difference analogies in the methods of 
measuring power, by himself @n@Dr. Sumpner. in® paper 


that, for every method of measuring power in which readings of 
volts and amperes were taken, other mgthods in which amperes 


On the assumption that sulphating occurs at both placse 


were read instead of volts, and volts instead of amperes, could be® ¢ 


d@iséd. More rgcentiy, 
of a formula given by the authors in a communication made to 
«he Royal Society on the measurement of power by three vok- 
ipeters, given the anglogue in which tlgee ammeters were fm- 
ployed. The two arrangements are represented in Figs. 1 ged 
2, whilst Fig. 3 shows a modification of Dr. Kleringss method 


read before the Society in March last,®he authors pointed ov, 
| (Fig. 2), in which the current in the non-inductive resistance r is 
e 


r. Fleming had, by a transformatien . 
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measured By the aid of a voltmeter V across its terminals, This 
obviates the necessity of putting an electro-magnetic instrament 
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in what should be a non-inductive circuit. The formula for the 
mean watts spent in the circuit 2d, Figs, 1 and 2, are re- 
spectively— 


W= z(y: Ses vi),end w= g(a; 
2r 2 

Mr. Blakesley’s method of measuring power by a split?°dynamo- 
meter was shown to be analogous to the original electrometer 
method in which the difference of two readings was proportional 
to the power, and Blondlot and Currie’s double electrometer 
method was shown to be the analogue of the ordinary wattmeter. 
The wattmeter was defective in the fact that a solenoidaj coil was 
inserted in a nominally non-inductive circuit. Thg error thus 
introduced is, ùs wes shown by one of the authors some years 
ago, expressed by the formula— 


Apparent watts _I+tan6. tan $, 
Trae Watts I + tan? o > 


where 6 is the phase angle between the current and E.M.F. in 
‘the circuit in which the power is to be measured, and ¢ the 
phase ang|e for the approximately non-inductive circuit. It is 
no® proved that the same formula expresses the error in any of 
the methods where resistancgs not wholly non-inductive are used. 
As is well kgown, Mr. Blakesley has applied his split-dynamo- 
meter tœ the measurement of phase differences between two 
currents ; and an analogous mgthod of finding the phase difference 
between two potential differences is described in the paper. In 
this method a high resistance split-dynamometer such as suggested 
by Mr. Rimington for measuring power is employed. Blondlot 
apd Currie’s double eRctrometer could also be used for®the 
same purpose.® Numerous diagrams illustrating the various 
analogies accompany the paper. Prof. S. P. Thompson inquired 
whether hot-wire voltmeters could be employed to measure the 
various potential differences, without introducing error. In reply, 
Prof, Ayrton said that, although no great error was introduced 
by the self-induction of these instruments, yet the fac? that they 
required considerable current was a disadvantage, and as these 
current® were not always in®th® ame phase as those in other 
éircuits, troublesome c8rrections were sometimes nec®ssary. 
Electrostatic instruments were preferable. Prof. Adams said he was 
glad to hear that the indactance of Cardew voltmeters introduced 
° no serious error, for they were very econvenient instruments to 
e use.— Prof. O. Lodge, F.R.S., exhibited and glescriBed a’ cl&k 
for pointing out the direction of the earth’s orbital motion in the 
ether. After mentioning the various motions to which a point 
on the earth’s surface isgsubjected, he poinsed out that the orbital 
metion wasgthe largest component, and its direction at any in- 
stant noteeasy toeconcaive. An apparatus for pointing out this 
direction was therefore convenient when dealing with problems 
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requiring a knowledge of the mm ofe point through the 
ether., In one of two clocks shown, onespindie representing the 
arity polar axis and another the axis of the ecliptic were in- 
clined at an angle of 234°, and coupled bya Hooke’s joint. (fhe 
latter axis was capable of rotating round the forger. At its upper 
end the ecliptic axis carried a tube and a @ointer, both being 
perpendieular to axis andgo each other. The clock keeping 
solar time rot&teti both axes, and when properly set the tube 
pointed in the direction of thè sun, and the pointef therefore in- 
earth’s erbital motion.—Some ex- 


dicated the direction of th 
periment@with Leyden jas were then shown byeDr. Lodge. 
The first one was with resonant jars, in which the discharge of 
one jar*precipitated the overflow of another, when the lengths of 
the jar circuits wee properly adjusted or tuned. The latter jar 
was entirely disconnected from the former, and was influenced 
merely by electro-magnetic waves emanating from the discharging 
circuit. Lengthening or shgrtening eitha@r*vircuit prevented" the 
overflow. Correct tuning was, he said, @f great importance in 
these experiments, for a dozen pr more oscillations occurred 
before the discharge ceaged. The effect could be shown over 
considerable distances. In connection with this subject Mr. 
Blakesley had called his attention to an observation made by 
yriestley many years ago, who noticed that, when several jars were 
ing charged from the same prime conductor, if one of them 
discharged the others would sometimes also discharge, although 
they were not fully charged. This he (Dr. Lodge) thought 
might be due to the same kind of influence which h® had just 
shown to exist. The word resonance, he said, was often mis- 
understood by supposing it always had reference to sound, and 
as a substitute he thought that symphoning or symphonic might 
be allowable. The next experiment was to show that wires 
might be tuned to respond to the oscillation of a jar discharge 
just as a string could be tuned to respond to a tuning-fork. A 
thin stretched wire was connected to the knob of a jar and 
another parallel one to its outer coating, and by varying the 
length of an iftdependent discharging circuit, a glow was caused 
to appear along the remote halves of the stretched wires at each 
discharge. Each of the wires thus acted like a stopped organ- 
pipe, the remote ends being the nodeg at whieh the variations of 
pressure were greatest. By using long wires he had observed a 
glow on portions of them with the intermediate parts dark ; this 
corresponded with the first harmonic, and by measuring the 
distance between two nodes he had determined the wave-length 
of the oscillations, The length so found did not agree very’ 
closely with the calculated length, and the discrepancy he 
thought due to the speciffe inductive capacity of the glass not 
being gtheesame for such rapidly alternatinz pressures as for 
steady ones. He also showed that the electric pulses passing 
along a wire could be caused (by tuning) to react on the jar to 
which it was connected, and cause it to overflow even when the 
distance from the ontskle to the inside coating was about 8 
inches. During this experiment he pointed out that the noise of 
the spark was greatly reduced by increasing the length of the 
discharging circuit. The same fact was also illustrated by causing 
two gars to discharge into each other, spark gaps being put both 
between their inner and out& coatings so as to obtain “A” 
sparks an “B” sparks. By putting on a long ‘alternative 
path” as a shunt to the B spark gap andincreasing that gap, the 
noise of the A spark was greatly reduced. e had reason to 


` believe that the B spark was a quarter phase behind the A spark, 


but the experimental proof had not been completed. He next 
described some experiments on the screening of elecgro-magnetic 
radiatign, in which a Hertz.resonator was surrounded by different 
materials. He had found no trace of opacity in insulators, but 
the thinnest film of metal procurable ecompletely screened the 
resonator. Cardboard rubbed with plumbago also acted like q 
nearly perfect screen. dn connection with resonators, he ex- 
hibited what he called a graduated electric eye r an electric harp— 
made by his assistant, Mr. Robinson—in which strips of tin foil 
of different lerths are attached to a.glasg plate, and have spark 
gaps at each end which separate them from other pieces of 
foil. One or other of the strips would respond according to 
the frequency®of the electro-magn@ic radiation falling upon 
it. | Mg. Blakesley asked whether the pitch of the resonant - 
jars altered whem the distance between their circuits was 
varied, for according to theSry the mutual induction should 
diminish the self-induction, and cause the oscillations to be more 
rapid, If this occarred, the method might, be*used for getting 
rapid oscillations. dJe®also inguired whether the glow would 
appear in the same pogition @n the two stretched wires if*their 
. s e e » 
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ends were joined. Dr. Sumpner wished to know how tle re- 
sistances, inductances, and capacifies of the circuits andé jars 
were* determined, and whether any evidence of irregular dis- 
tribution of the Marges on the tin-foil had been noted. With 
reference to the overNowing of a jar caused using a certain 
length of discharging circuit, he ased wheth epvertiow did 
not prove the existence of a highes potential than that which 
originally existed between the coatings of the jar, and, if so, 
where did the excess energy come from? Dr. Thompspn asked 
if it would b® possible to make a wire cirat analogous to an 
open organ-pipe by putting sheets of metal on the endseof the 
wires. Dr. Lodge, in reply, said Mr. Blakesley’s suggestion was 
an important one, but he had not observed thmt any change in 
the adjustment was necessitated by varying the distance betwegn 
the resonating circuity, Neither had he noticed any glow on 
wires joined%o form a Single loop, But this might be possible if 
the wires were long enough to give harmonics. In answer to 
Dr. Sumpner he said that the Gapacities were dificult to deter- 
mine, for with such rapid oscillations th® coatings were virtually 
enlarged. Lord Rayleigh had shown how to calculate the in- 
ductances, and the resistances he had practically measured b. 
his alternative path experiments. The overflow of jars 
thought was caused by the charges in some way concentrating 
on the edges of the foil, thus causing a kind of flood tide, at which 
the overflogy occurred. The President asked Dr. Lodge what 
his views were as to the cause of the opacity of ebonite to light. 
Was it due to a selective absorption which cut off only the rays 
to which the eye was sensitive, or was the ordinary explanation, 
that it contained impurities which were conducting, and hence 
acted as screens, likely to be correct? Another possible ex- 
planation was that the motion of the ether particles may be in 
three dimensions, and ligt be due to the projection of this 
motion on a plane perpendicular to the ray, whilst electro- 
magnetic @duction might be due to the other component. Dr. 
Lodge said he Rebieved that ebonite was not opaque because of 
conducting particles being present, and was inclined to think 
that it acted more ge ground glass, in which the opacity 

due to internal reflectionse Such a substance would oiy he 
opaque to vibrations whose wave-lengths were comparable with 
the size of the particles.—A note on the construction of non- 
inductive resistances, by Prof. W. E. Ayrton, F.R.S., and Mr. 
T. Mather, was postponed until next meeting. 


Zoolegical Society, June 16.—Dr. St. George Mivart, 
F.R.S., Vice-President, in the chase.—Mr. H. A. Bryden 
exhibited an abnormal pair of horns of a cow Eland optaiged in 
the North Kalahari, and made remanks on the structure of the 
feet of the Lechée Antelope.—Mr. Howard Saunders exhibited 
and made remarks on a nearly white skin of a Tiger obtained in 
Northern India by Major D. Robinson.—Mr. Saunders also 
exhibited specimens of the eggs of a Gull (Larus maculipennis) 
and of a Tern (Sterna trudeaui) from Argentina.—Mr. Sclater 
read an extract from a letter regeived from Dr. Bolau, C. M.Z. S., 
describing two Sea-lagles living in the Zoological Garden, 
Hamburg, and considered to be referable to Steller’s Sea-Eagle 
(Haliaétus pelagicus). One of these, received from CBrea, Mr. 
Sclater pointed out, prokhably belonged to the species described 
in the Society's. Proceedings by Taczanowski as Haliattus 
branickii,—Dr. R. Bowdler Sharpe gave a short account of the 
proceedings of the International Ornithological Congress re- 
cently hell ag Budapest, in which he had taken part.—Mr. G. 
A. Boulenger read a paper entitled ‘A Contribution œ our 
Knowledge of the Races of Rava esculenta and their Geographical 
Distribution.” Mr. Boulenger proposed to recognize four forms 
of this widely-spread species of Frog, and pointed out the 
characters upon which these races weye based and the areas 
which they occupyg—Mr. “Oldfield Thomas read some notes on 
various species of Ungulates, which he had made during a 
recent examination of the specimens of this grouf$ of Mammals 
in the British Museum. —Mr. Edgar A. Smith gave an account 
of a.large @llection of Marine Shes from Aden. To this 
were added some remarks *upon the relatioftship of the 
Molluscan Fauna of the Reg Sea °with that of the Mediter- 
ranean.—A second communication froms Mm Smith contained 
descriptions of,same ney species bf Shells, based oneexamples 
obtained during the Challenger Expedition.—Me H. A. 
Bryden .read goffe notes on the present distribution of the 
Giraffe south of the Zambesi, and mad@ same remarks on the 
best means of procuring living®sgecimegs of this animal for 
European collections. —g®compnunication was read from Messrse 
Mole ang Urickgontaining notes af some of the Reptiles of 
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Trinidad, of which they had transmitted living examples to the 
Society's Menagerie.—Mr. F. E. Beddard read some additional 


*notes upon the anatomy of /Yapalemur griseus, made during a ® 


recent examination of two specimens of this Lemur.—Mr. E. B. 
Poulton gave an accpunt of an interesting example of protective 
mimicry discovered by Mr. W. L. Sclatgw in British Guiana. 
This was an {mmature form of an unknown species of [lomopter- 
ous insect of the family Membracidz, which mimics the Cooshie 
Ant (CEcodoma cephéiotes),—This meeting closes the present 
session. The next session (1891-92) will begin in November 
next, ° 

Royal Microscopical Society, June 17.—Dr. R. Braith- 
waite, President, in the chair.—The President sgid he regretted 
to announce the death of Prof. P. Martine Duncan, who as a 
past President of the Society, was well-known to the Fellows. —- 
A negaigve of dmphipleura pellucida, produced with Zeiss’s 
new p of 1°6 N.A. and sunlight, by Mr. T. Comber, of 
Liverpool was exhibited, and his letter w&s readesuggesting that 
the want of sharpness was due to the employment of a projec- 
tion eye-piece for a tube-length of 160 mgn., whereas thy objective 
was made for a tubeelength of 180 mm. ‘The illumination wa» 
axial with a Zeiss achromatic condenser of 1°2 N.A. Mr. 
Comber thought the resolution showed indications of so-called 
“ beading,” ànd he inferred that the ultimgte resolution would 
be similar to that of Amphipleura lindheimert. The mounting 
medium had a refractive index of 2°2, but was very unstable, 
granulations appearing in a very short time.—Mr. C. L. Curties 
efhibited Mr. Nelson’s apparatus for obtaining monochromatic 
light. Mr. Mayall said the apparatus was so devised that the 
microscopist might employ any prism or photographic lens he 
possessed. If a prism was made specially, one of light crown- 
glass would probably answer better than the dense flint.—Mr. T. 
T, Johnson exhibited a new form of student’s microscope which 
he had devised. Mr. Mayall saif the special point was the ap- 
plication of a screw movement to raise and lower the substage. 
the screw being in the axis of the bearings of the substage 
and tailpiece ; and the position of the actuating milled head, 
which projected slightly at the back of the stage, seemed to be 
most happily chosen.—Dr. J. E. Talmage, of Salt Lake City, 
Utah, U.S.A., a newly elected Fellow, having been introduced 
by the President, read a note on the occurrence of life in the 
Great Salt Lake, and exhibited some specimens of Artemia 
fertigis from the lake.—Prof. Bell said a papgr was read at the 
February meeting, in which Dr. Benham described a new earth- 
worm under the name of Eminia equatorialis. The name Lminia 
having been already given toa bird by Dr, Hartlaub, Dr. Benham 
proposed to re-name the earthworm Embrodrilus.—A letter from 
Dr. Henri Van Heurck was read, replying to the criticisms of his 
microscope delivered at the previous meeting. A discussion 
followed, in which Mr. Mayall, Dr. Dallinger, and Mr. Watson 
joined.—Mr. T. D. Aldous exhibited the eggs of a Water-snail 
which were attacked by a parasite whith seemed to be destroying 
the gelatinous matter to get at the egs. 


e 

Royal Meteorological Society, June 17.- Mr. gBaldwin 
Latham, President, in the ghair.—gMr. A. J. Hands gave an® 
account of a curious case of damage by lightning to a church 
at Needwood, Staffordshire, on April 5, 1891. The church was 
provided with a lightning-conductor, but Mr. Hands thinks that 
wheff the lightning struck the conductor,& spark passed from n 
to seme metal which was close tẹ it, and so cauted damage (Ù 
the building. —Mr. W. Ellis read a paper on the mean tempera- 
ture of the air at the Royal Observatory, Greenwich, as deduced 
from the photographic records for the forty years from 1849 to 
1888, ånd also gave some account of the way in Which, at differ- 
ent times, @reenwich mean temperatares have been formed. -—Mr, 
Ellis also read a paper on the comparison of thermometrica} 
observations made in a Steven#of s@reen with corresponding ob- 
servations made on the revolving stand af@the Royal Observatory, 
Greenwich, From this it appears that the maximum temperature 
in the Stevenson screen is lower than thet of the revolving stani, 
especially in summer, and, the minimum temperature higher, ° 
witlst’the feadings of the dry and wet bulb thermometers on e 
both the screen and the stand, as taken at stated hours, agrec 
very closely together.—Mr. W. F. Stanley exhibited and de 
scgibed his phonomeger, which is realia new form of chroño- 
graph, designed for the purpose of ascertaining the qistance qf 4 


gun from observations of the flash and report ofitsglisdharge, ty | 


the difference of time that light and sound take in reaching the 
observer. The instrument can also be used for measuring tue 


distanc® of lightning by timing the interval between the flasi © 
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® and the report of the thunder.—A paper was also read by Mr. id BRUSSELS.” 


A. B. MacDowall, 
prediction, ° 


Geological Society, June 24.—Sir Archibald Geikie, 
F.R.S., Presidente gn the chair.—The following communica- 
tions were read :—On wells in West Suffolk banider-clay, by 
the Rev. Edwin Hill. It might be supposed that in a boulder- 
clay district water could only be obtainéd from above or from 
below the clay. But in the writer's neighbourhood the depths 
of the well® are extremely different, even within very short 
distances; and since the clay itself is impervious to water, he 
concludes that it must include within its mass pervious beds or 
seams of some different material which communicate with the 
surface. It would follow that this boulder-clay is not a uniform 
or a homogeneous mass. The visible sections are only those 
given, at hand by ditches, and at a considerable dis@Mnce north 
and south by, pits et Bury St. Edmunds and Sudbury. The 
appearances in these harmonize with that conclusid&{. “Conclu- 
sion and appearances differ from what we should expect on the 
theory hat this boulfer-clay was the product of the attrition 
between an ice-sheet and its bed. The reading of this paper 
was followed by a discussion in which Prof. Prestwich, „Dr. 
Evans, Mr. Clement Reids Mr. Charlesworth, My. Topley, Mr. 
Goodchild, the President, and the author took part.—On the 
melaphyres of Caradoc, with notes on the associated felsites, 
by Frank Rutley.—Notes on the geology of the Tonga Islands, 
by J. J. Lister. (Communicated by J. E. Marr, F.R.S.)- On 
the Inverness earthquakes of November 15 to December 14, 
1890, by C. Davison. (Communicated by Prof. Chas. Lap. 
worth, F.R.S.) In this paper the author gives reasons for 
supposing that the Inverness earthquakes of last year were due 
to the subsidence of a great wedge of rock included between a 
main fault and a branch ong; and he considers that there is little 
doubt that these recent earthquakes wêre the transitory records 
of changes that, by almost indefinite repetition ig long past 
times, have resulted in the great Highland faults.—-The next 
meeting of the Society will be held on Wednesday, November 11, 


on some suggestions bearing on weather 
e 


PARIS. . 

Academy of Sciences, June 29.—M. Duchartre in the 
chair.—On persulphates, by M. Berthelot. Some new facts are 
stated in proof of the existence of persulphuric aeid not merely 
as an anhydride®S,O,, but also as a compound capable of form- 
ing distinct salts, similar as regards composition tẹ perman- 
ganates, perchlorates, permolybdates, and pertungstates.—Ex- 
periments on the medhanical actions exercised on rocks by gas 
at high pressures and in rapid motion, by M. Daubrée. Phe 
author shows that volcanoes of the same group have approxi- 
mately the same height, and points out that it is probable that 
gach gwoup is the result of internal action at one centre. These 
considerations are applied to old volcanic rocks, which often 
exhibit a marked tendegcy to equality of level. The experi- 
ments which throw light on the disturbances investigated were 
previously described.— Action of sodium alcoholates on camphor: 
new method of preparation of alkyl camphors, by M. A. 
Haller.—On a cryptogam parasite of locusts, by M. Charles ; 
Brongniart.—On surfaces possessing the symmetry of plane 
systems, by M. S. Mangeot.—On homogeneous finite deforma- 
tions : energy of anisotropic body, by M. Marcel Beil!8uin.~— 
On the biaxial character ef compressed quartz, by M. F. | 
Beaulard.—The photogenic efficiency of different sources of 
light, by M. A. Witz.—On an electro-magnetic bell, by MM. | 
Guerre and }fartin.—Contribution to the study of atrgospheric 
electricty, by M. Ch. André. Jt is generally admitted that 
atmospheric electricity 38 subject to a diurnal Variation. A 
discussion of the observations made by M. Mascart at Lyons 
sincé 1884 shows that eleftrif Sotential varies in much the same 
manner as barometri€ pressure and relative humidity. ® In fact, 
curves showing the annual variations of relative humidity and 
electric potential hav@ precisely the same form.—On the oxida- 
tion of azo-compounds, by M. Charles Lauth.—On the forma- 
tion of the mesentery and the intestinal ganal fa the ei&bryo 
of the fowl, by M. Dareste.—On the sting of Heterodera 
eSchachiii, by M. Joannes Chatin.—On Cladosporiz Entoto- 
phytæ, a new group@f parasitic fungi ef insects, by M. Ajfred 








. Giard.—ontribution to the study of the differentiation of the 
e © endod@rmpby M. Merre Lesage.—On the destruction of Zero- 


nospora Schachtit of the beetroot, by means of compounds of 


e wcopper, by M. Aimé Girard.— Influence of muscula®@ exercise ® 


on the excretton of urinary nitrogen, by M. Chibret. * 
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oyal Academy of Seiences, April 4.—M. F. Plageau in 
the chair.—On the characteristic property gf the common sur- 
face of two liquids under their mutuag affinity, Part iii., by 
M. G.eVan deggtfensbrugghe. The observations given in the 
first_paper*irfdicated that the common surf&ce of two liquids 
which act upon one anoth€r is subjected to a fd#ce whose direc- , 
tion is away from the centre of curvature. In the present note 
the autfiur givesysome hew facts which appear eo render this 
Jorce d'extension very manifest, When a drop of oliv® oil is 
put ffpon the surface of distilled water, it slowly breaks up into 
a lens-shaped dzop on the water surface and a spherical drop 
which descends to the bottom of the containing vessel. It is 
&hown that a slow diminution occurs of the tension of the surface 
common to the oil and,water. Thés*diminutipn apparently 
arises from a slow chemical action betWeen the two liquids, and 
which, if sufficiently prolonged is manifested by fhe formation 
of a thin pellicle sepgrating them. Many such phenomena as 
these are stated and explained according to the new theory. — 
Fourth note on the structure of the equatorial bands of Jupiter, 
by M. F. Terby. The author remarks that he was the first to 
comment upon the structure of Jovian equatorial bands, and to 
make known the fact that it is observable in small instruments. 
In a recent publication Mr. Keeler has overlooked these obser- 
vations, and rendered this rectification necessary.—@On the num- 
ber of invariant functions by M. Jacques Deruyts.—A propos 
the rotation of the planet Venus, by M. L, Niesten (see NATURE, 
June 18, p. 164),—Geometrical calculation of the distances of 
remarkable points‘of triangles, by M. Clément Thiry. 
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ORGANIZERS, OF TECHNICAL EDUCATION 
IN CONFRRENO m, , ° 


HE pregress that has beèn made during the past 
year by English County Cguncils in the application 
of their gfints under the Local Taxatien Act to purposes 
of technical education is attested by the map* which 
accompanies the fourth Annual Repor of the National 
Association for the Promotion of Technical and Secogd- 
ary, Education, apq which we reproduce. It will be 
seen fron? this map that the cĝunties which have deter- 
mined to’ use the whole @f the new fund for education 
form a large majority of the wħole number both in 
England and Wales; and that London and Middlesex 
enjoy an unenviable, and we hope temporary, distinctios, 
in having been the only counties to grab for the rats 
the whole of the money which might have been used to 
organize he secondary and technical education of their 
districts. 

But while the map and the Report offer sufficient 
evidence of the good intentions of the County Councils, 
the solid progress already achieved is still more em- 
phatically shown by the Conference of organizing secre- 
taries which followed the annual meeting of the Association 
on the 38d of this month. The very post of organizing 
secretary is thtcreation of the past few months. A year 
ago no county had dreamt of appointing an official to 
look after its education, and the Technical Instruction 
Act was only in operation in a few scattered centres. 
Now nearly twenty counties and county boroughs have 
special educational departments, with paid organizing 
secretaries. We need hardly point out the wisdom of 
making such appointments, in wew of the unwonted 
duties cast on County Councils by recent legislation. 
The task is one which needs all the ability which is 
available, and this ability is of a highly specialized cha- 
racter, not to be expected of the aferage County Coun- 
cillor or Clerk of the Peace, who besides have not the 
time for the necessary detailed work of organization. To 
leave the work to clerks would be to-court failure, forthe 
work to be attempted within thè next few years gust be 
largely tentative, and the direction of the experiments 
must be in the hands of men of knowledge, ideas, and 
resource, as well îs of tact and judgment. 

The selgction of such men is not easy, and we are glad 
to find that the secretaries of the Technical Associgtion 
are prepared to suggest candidates to County Councils 
which may be in need of them. The appointments made 
hitherto have been of two kinds ; as temporary organizers, 
to inquire into claims and applications, to visit every dis- 
trict in the county, and to draw up a detailed, scheme as 
the result of such inqujry ;«and as permanent secretaries 
to the Techngcal Instruction Committees, gharged with the 
work of carrying out the schemes and inspecting the 
instruction, either personally or through the employmert 

i ‘ e e 


of experts. : 


v 


2 e 
“About two-thirds’ of the gentlemen who had been ap- 


emapointed up to thè date of the Conference accepted the 


invitation to bé. present, the djstticts*represented being 
Lancaghire, Citmberlang, Str 
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Devonshire, Oxfordshire, Nottinghamshire, and Hamp- 
shire, besides a few county boroughs. The Conferente 
was private and informal, its object beipg rather the inter- + 
change of views and the comparison of notes than thg 


adoption of anyeformal resolution. 


e 
The sukject chosen for consider&fion was the relation 


of the local taxation grant to secondary schools—the 
most difficult, as Well as the most important, of the ques- 
tions with which the organizer finds himsedf face to face 
when preparing a scheme. Since Matthew Arnold wrote, 
the disgraceful condition of secondary education in Eng- 
land has been a common-place; but ‘how inefficient 
many of the schools are, and what tracts of country 
are entirely without even such facilities as they offer, 
is probgbly scarcely realized by arty exaept those who 
have made a minute study of the educational wants of 
an average county. The country®grammar-school, with 
small endowment’and ill-paid and lethargic head ‘master 
assisted by a worse paid and more inefficient usher, is all 
thatstandsfor secondary education in manya market-town. 
Manyare without even the semblance of a school above the 


elementary rank, and the mass of the inhabitants, itis to e 


be feared, hardly feel the want of anything more. Here 
and there an energetic master or governing body has 
succeeded in building up a good school in despite of local 
apathy and lack of funds, but the fee has to be pitched 
at a point which excludes wage-earners, and such schools 
are consequently “middle,” not only in the character ot 
their instruction, but also in the class by which they are 
attended. Meanwhile, the clever boy of the village 
national school, who might profit the nation by his brains 
and energy, is doomed, for lack of opportunity, to leave 
school at twelve for the hopeless rut of farm labour. 

A cotintry-side the general education of which is 
as kere described is not a promising field for special 
technical instruction. A stupid set of uneducated farmers, 
and a scarcely less stupid class of yneducated labourers, 
form hardly a good soil in which to plant lectures on 
agricultural chemistry or the natural history of insect 
pests. And thus thoughtful observers have been driven 
everywhere to the conclusion, no Jess in country’ than fn 
town, that access to good EN schools is an even 
more crying need at the present day than the specialized 
instruction to which, indeed, a sound general education is è 
the necessary preliminary? = 

What, in short, is wanted, is that within reach of every 
inhabitant of every county should bẹ a good secondary 
school, with fees such as may be reasonably expected te 
be paid by small farmers and tradesmen, and to which 
all sons of artisans and labourers who can pass a reason- 
able examination before the age of twel®e can have 
access by means of schol&rships.e a 

The question before the Conference was the best peans 
of promoting this object unfér the powers given by the 
Technical Instruction Acts. It will be remembered that 


the definition of technical instructiow in the Act of 1889 , 


is sufficiently wide to cover most of the subjects taught in 


a setondary’scho@, and it is therefore clear that aid can ° 


bg given to such schools, provided that the County Councj] 
can, be represented om the governing @odies, and that the 
schools are nat conducted for private profit, A$ gegard’s* 
the erection of new schools, it is doubtful ifthe whole 


° M 


+ 


ef Sussex, Dewbyshire, ; work ofbuilding could be undertaken, even if desired, by, . ° 
. Phe ; ° ° ` 
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tye County Council, but there is nothing to hinder con- i picked scholars from elementary to setofdary, and from 
tributions from being made towards the cost of låboratory, seconglary to higher institutions, was unanimously agreed ; 
* fittings, and apparatus ; while a maintenance grant could kand it was further considered that the scholarshipg to 
ée given to defray the expense of the teaching of scientific | secondary schools should not merely defray the fees, but 
è and technical subjegts. It was stated dt the Conference | should provide sgyething gowards the cost of maintaining 
that the Charity Commissioners had shown every dis- i the boy whi åt school. The advantage of choosing the 


i o Map of a 
ENGLAND’ & WALES ` 
Shewing the mannor of dispos of i 
THE LOCAL TAXATION FUND ‘- 
IN THE Nereus aaa a Sr 


4 = aes Whena county is indicated, thus EF ttis not 
s P74 a y necessarily ~mplred. hat the whole of the 
fund hos been definitely granted. to Educational 
Jnstitutions. In some cases ithas been set. 
aside or curried to aseparate account tobe 
| usedfor educetion asitmay be required « 
Y under a scheme yet tobe framed. 
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position to facilitate the work, by drafting amending n hem 
" Schemes enabling jpe County Council to be duly repte- | full advantage of secondary traiging, was also insisted 
* | sented op the governing bodies. . upon. è 5 pem 
e°  But*thassubject*vhich chiefly occupied the attention of The question whether the selectien of scholars, by ex- 
the Conference was that of scholarships. That some | amination or othgrwis¢ Should be undertaken aby the 
© “scheme of gcholarships should be devised to farry on4 County®Couacil, or left tosthe “governing bodies of the ° 
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stholars as young eas possible, in order to give them the 





e . asa 


Juty,16, 891) ° ? NATURE 243 








e 

secondary schodls, ay to the discretion of the teachers | too little attention is, in our opinion, generally given te 

of the elementary schools, elicited some difference of | the evolution of the various groups of the Invertebrata 

opinion ; but on the whole thé Conference favoured the * from one another, and we can, therefore, give a hearty 
plan of examin&tign by a board appointed by the County | welcome to a volume like the present which is mainly ® 

Council, acting as far as posgjble in Sagperation with | devoted to this faScinating subject. ee bd 

the head masters of the secondary schools of the county.’ We nee@ hardly say that Prof. Priem is an out-and-out 

On one point all were agreed ; viz. that there should be ; evolutionist ; and we trust that we shall not disparage 
two examinations, or at least twd standards—ore for the - his work by observing that in some cases—apparently 
courftry districts and the other for the towns—lest the | carried away by the very natural desire to make the most 
whole of the scholarships should be monopolized by the ! of his subject—he appears to have gone rather too far, 
most favoured districts. The opinion wa€ also expressed stating as facts what'are at best but probable hypotheses. 
that it might be sometimes desirable (as apparently would | For instance, we find it definitely stated on p. 273 that 
not be illegal undef he Technigal Instruction (Amend- ! he Stegpcephalous (Labyrinthodont) Amphibians had a 
ment) Act,,1891) to make scholarships tenable at certain functional parietal eye, whereas therg is, of course, no 
efficient private profit schoof, wherepo public schools are , actual prof that this was the case. 
available, although such schools are debarred from re-' The work is rendered attractive by the largegnumber ° 
ceiving direct assistance. Such a course, however, would , of woodcuts withe which it is illustrated. We regret, 
have to be adoptéd with the utmost caution. H i however, that in some cases—and more especially among 

Finally, the Conference considered the relations of the | the Vertebrgtes—the execution of these figures is by no 
County Councils to the Technical Association, and a | means satisfactory. Moreover, in the chapters devoted 
unanimou$ opinion was expressed in favour of a closer | to the Vertebrates (some of which are the weakest portions 
connection, while a suggestion was thrown out for the | of the work) there arè figures which are not only bad, ° 
establishment of a quarterly journal registering the pro- ; but are utterly untrue to nature. Thus on p. 266 the 
gress made in the various counties, a proposal which we | old figure of Coccosteus, with the maxillary bone doing 
are glad to hear is receiving the careful consideration of ; duty for the mandible, once more reappears ; while on 

, the Association. 7 Í p. 301 we have the reproduction of Goldfuss’s erroneous 

Altogether, the discussion was felt to be of consider- | restoration of Plerodgctylus cmassirosiris, which is un- 

. able value tos ghose who have the practical work of | fortunately given as an illustration of the short-tailed 
organizationein hand. We hope that such a Confer- | genus PYerodactylus, whereas that particular species 
ence will be heldsannually, even if not more often, for i | belongs to the long-tailed genus Scaphognathus. 
the novel work which lies before the County Councils | We noticg that in many instances M. Priem gives his 
points of difficulty will continually occur, on which con- i authority for his statements as to the phylogeny of parti- 
sultation will be most useful. By the way, why should not . cular groyps, whereas in other cases such references are 
the organizing secretaries form a permanent Association, | omitted. This is to be regretted, since it is often some- 
on the model of the two Associations of Head Masters? j| what*difficult to find out whether the author is promul- 

_ CEN z . gating hfs own views, or quoting those of others. 


i tri t he 
THE EVOLUTION OF ANIMALS. | The volume commences with an mtroductory chapter 


oå paleontological evolution, in which the phylogeny of 
LEvolution des Formes Animales, avant Apparition | the horse, and the well-known passage of Paludina 
de Homme. By F. Priem. 384*pages. Illustrated. 


neumayri into P. hærnesi are instanced as the bes 

(Paris: Baillière et Fils, 1891.) ı examples we have of the derivation of one form from 

N this addition to the series of volumes known as the | another. Following this chapte: we have thg various 

“ Bibliothèque Stientifique Çontemporaine,” we have | groups of animals treated in detail, commencings from 

a worthy companion to Prof. Gaudry’s “ Les Ancé@res de | the lowest. In the maingthe @lassification adopted is 

Nos Animaux,” published three years ago. To some ! fairly well up to date, although we shall note some in- 

extent, indeed, the ground is covered by M. Gaudry’s | stances where the author departs from the more usual 
more ambitious “ Les Enchainements du Monde Animal,” | modeen arrangements. be . 

but since the latter is in three volumes, the present work For example, in treating of the classification of the 

e ought to find*humerous readers who might be repelled by | Sponges on p. 36, the author disregards Prof. Sollas’s 

the length of the other. Moreover, the work before us l separation of the Calcareous Sponges (Calcigpongiie) as 

has the advantage of freating each group of animals ' a group*of equal value withyall the others (Plethospongia), 

throughout geological time in consegutive form, whereas | so that we find the Soft, Horny, Flinty, and Calcareous 

in the “ Enchatnempnts ”the Paleozoic Invertebrates are Sponges ranked as equivalgng groups. Again, ir the 
described in one volume, and those of the Secondary | Coslenterates (or, as we prefer to cal? them, Zoophytes}, e 

period in another, wkile the Tertiary forms are Sot | the Paleozoic Corals are still classed under the primary 
recorded at @ll.: Again, our author enters much more ! divisions of Tabulata and Rugosa;® the former group * o 

fully into the probable origin Sf ong group from another inchyling sugh different fofms as Favosites (belonging to « 

than is the case in Gaudry’s Work. Itis trye, indeed,‘that | the Zoantharia) and ‘Heolites, Halysites and Chetetes 
in most cases these views are nof original ; but sinee they | (usually referred to the Alcyonaria). Later on, howeverg 


























are generally taken from the highest authorities*on the | pp. 62-64, the author recognizes He/:®/ites and ifs allies, , o s 


“aevera] groups, they will commend themselves the more | as the ancestors of the modern coral-léke Alcypnarians, + ẹ 
strongly to students. In mosteworks on palzontology | such as the Organ-pipe Coral (7uéipora), and we there- 
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fere fail to see his reasons for adopting the antiquated 


e classification. 


Some of the niost interesting chapters in the volume 
%re those devoted to the evolution of the Echinoderms, 


® the author adopting AN eumayr’s view that the Paleozoic 


Blastoids, as well as Crinoids, Sea-Urchins,*and Star- 
fishes, are all separate branches spsinging from the 
Cystoids of the Paleozoic. The figures illustrating the 
gradual specialization of tle Sea-urchins from the old 
Paleoechinoids, with their numerous rows of interam- 
bulacral plates, through the Triassic Zitarechinus, and 
thence to the Neocomian Tetracidaris, with its two rows 


e 
of all,the external-shelled forms with the ‘exception of the 
Nauglus; while at the same time the Dibranchiates 
were gradually tending to fevelop less and less complex 
internal shells, till these culminated in the“simple “ pens” 
and “bones? ofie modegn cuttles and squids. 
| Coming to that portign of the work deyoted to the 
| Vertebrates, we find, as already mentioned, that the 
j author Was been jn sore places less success{ul than in 
i the eaylier chapters. We have already alluded to*the 
misleading nature of one of the figures in the chapter on 
fishes, and we Rave to add that several of the few others 
| wfth which that chapter is illustrated are highly unsatis- 


of apical interambulacrals splitting into four gear itse factory. It is probable, indeed, that*the author had no 


equator, and thence, to the modern “regular” Urchins, 
strike us as particularly well selected. Equallfinstruc- 


tive is thg transition fom the “regular” modern Urchins ' 


(Neoeghinoids) to the “‘irregular” forme—at first with the 

retention of the masticating apparatus, and subsequently 

with its loss. i é s 
Merely noticing that full justice is done to Neumayr’s 


views regarding the phylogeny of the Brachiopods, we ' 


pass to the Mollusca, which we find treated in considey- 
able detail and well illustrated. The author adopts the 
modern view of separating Dentalium as a distinct order 
(Scaphopods) from the Gastropods, and considers that 
both Pelecypods (Bivalves) and Scaphopods are derived 
from the latter. 
Gastropods themselves, or, indeed, of the Cephalopods— 
probably for the very sufficient reason that nothing definite 
is yet known. In regard to the mutual relations of the 
various groups of Cephalopods, the author cgmes to the 
conclusion that the Ammonites should form a distinct 
order, “ Ammonoidea,” to be placed between tke Tetra- 
branchiatese (Nautilus) and Dibranchiates (Cuttlefish). 
Since, however, he adopts the view that their shells 
were really external, and that they are probably de- 
scended from Nautileids, there seems but little necessity for 
this third order. The gradual increasing complexity in the 
sutures as we pass from Goniatites to Ceratites, and from 
the later to true Ammonites, is held sufficient to prove 
the descent of the latte® from the former ; while Goniatites 
are considered to be thë direct offshoots from Nautiloids, 
whiche are themselves derived from straight forms like 
Orthoceras. It would esequire too much space to enter 
on the consideration of the relations of the various genera 
of Ammonites to one another ; but we may mention that 
athe author fully a@opts the modern views, such as the 
evolution of the keeled .@maltheus of the Jurassic from 
Ptychites.of the Trias, and also that the uncoiled forms 
(Hamites, Scaphites, &c.) have had several distinct points 
of origin from true Ammonites. And here we may take 
the opportunity of meftioning that the terms Ægoceras 
and®Haploceras applied ¢q genera of Ammonites, are 


e preoccupied by tw@ well-known genera of Mammaals, and 


therefore require changing. In regard to the Dibranchiate 
Cephalopods, it is @onsidered that Belemnites have been 
derived from forms allied to Gsoniatites, and have fhem- 
selves given origin to the modern Cuttle-fish. If this be 
ethe true phylogeny of the Cephalopods, it indicates a 


. egtadual, increase fa the complexify of the shell of the 


Tetrabranchiatesy till it attained its maximum in the 


e. 
Jurassicaand Cretaceous. Then the total disappearance 
o ° 
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Nothing ds {said ag to the origin of the i 


opportunity of seeing the second vofume of the “ British 
. Museum Catalogue of Fossil*Fishes” before passing his 
proofs, as otherwise he would doubtless have modified 
some of his statements. 
è In his remarks on the difficulty of distinguishing be- 
, tween Dipnoid and Ganoid fishes (p. 265), the author 
‘ seems to be totally unaware of the difference between 
the “autostylic” skulls of the former and the “fhyostylic ” 
of the latter ; and when, on p. 267, he states that the Dip- 
, noids are a lateral branch of the Crossopterygian Ganoids, 
| he is directly at issue with the writer of the Museum 
: Catalogue, who states (p. xx.) that, “concerning the 


evolution of the Dipnoi, palzontology as yet affords no . 


information,” Again, although Prof. Cope’s observations 
| 38 to the primitive structure of Prerasgye and its allies 
1 are referred to, we doubt whether the suggestion that the 
| opening on the dorsal side of the head-shield corresponds 
to the aperture of a parietal eye will commend itself to 
the students of ichthyology. The chapter on the Batra- 
chians is all too short ; and, bearing in mind their resem- 
blance to the Dipnoids in the autostylic structure of the 
skull, it is scarcely safe to make the statement (p. 282) 
that they are derived directly from Ganoids. 
| rom his treatment of reptiles we fear that the author 
i has but a very faint conception of the nature of a Therio- 
dont or a Dicynodont, or else he would surely have 
made more of their affinity to the Batrachians on the one 
| hand, and to Mammals on the other; while he would 
have also omitted any refewence to the purely adaptive 
| resemblance existing begween the skull of Udenodon and 
` that ofa turtle. M. Priem might also have informed his 
readers that Dicynodonts are noteconfined to Africa. On 
i the other hand, we are pleased to se@ that M. Priem re- 
jects the heresy propounded by some of his countrymen, 
' that Ichthyosaurs were derived primitively fèm marine 





reptiles, in favour of the more rational view of their near ° 


. relationship to the Rhynchocephalians. 
_ the Plesiosaurs are likewise related to the Rhyncho- 
cephalians, the author is in accord with modern views, 
| although he should also have refered to the many in- 
dications ef affinity presented by these reptiles to the 


; Chelonians. When, however, it is*stated, on pp. 295, 296," 


that the latter®were. probably derived fron? the toothless 
: Dicynodonts (Udenodon), the®author at once proclaims 
his ignorance pf spme of tHe leading features of reptilian 
osteology. The statenfent on p. 297, that the gigantic 
Siwali tortoise had a shell measuring four metres in 


length, leads ‘us to wonder when ¢his fiction will finallf”” 


disappear from  text-Ro@ks. The author’s treatment of 
e e 
e s 
R Dai 7 
(J 
ry e . 


In stating that ° 


® 
Juty 16, 189 





the Pterodactylee and Dinosaurs calls for no Sls 
mention, although we are led to wonder why the Croco- 
dilgs are so widely separated from these groups. 

The whole chapter on birds is decidedly feeble; and 
we must certainl take exception to ee that 
Hesperornis asd Ichthyornis respectively Connect Archeo- 
pleryx with the Ratitz and Cafinate. 

Turning to the last clfapters, op the Mammalg, we find 
theeauthoPadopting the view that the Monotremes have 
had an origin tgtally separate from the other tWo sub- 
classes. We then have a notice of the gecondary Mam- 
mals, in which we observe a lamentable lack of attentijpn 
to recent work an, their affinities, and also to the 
synonymy of the various genera. We also notice that the 
Jurassic Plagtaulax and its allies are still referred to the 
Diprotodont ; Marsupials (p. 327); $o that on these points 
the author’s evolutionary views are totally out of date. 
Following the Marsupials, we have a very fair, although 
brief, account of the most recent conclusions on Mam- 
malian phylogeny, which needs but few remarks. We 
notice, hewever, that the author adopts M. Boule’s views 
as to the dual origin of the Canidæ, according to which 
the Foxes (Alopecoids) are considered to have originated 
from Cyzodictis, while the Wolves, Jackals, and Dogs 
(Thooids) trace their descent to Amphicyon. To our- 
selves, indeed, it has always appeared difficult to under- 
stand how these two groups of Canide have become so 
much alfke if, they had this dual origin ; añd this diffi- 
culty is incgeastd by the author’s statement that those 
Thooids known as Cyon differ from the other members, of 
that group in having originated from Cynodictis. 

On p. 343 the author makes a slip in stating that the 
Hydracoidea are now represented only by a single genus ; 
while later on he appears to be uncertain whether the 
Siwalik,beds should be regarded as Upper Miocene (pp. 
349, 350) or Upper Pliocene (p. 366). Again, we notice 
on p. 353 some want of acquaintance with tlfe recent 
literature relating to the ancestry of the horse, Orohippus 
being identified with P/¢olophus, whereas the latter is 
really the same as Hyracotherium? while the former is 
identical with Pachynolophus. We are in full accord 
with the author when he states, on p. 361, that Chalico- 
thertum (with whieh the "supposed Edentate Masro- 
theriunt is now known to be“identical) is an gberrant 
Ungulate, although we must be permitted to differ from 
him when he adds that it shows signs of affinity with the 
Edentates. 

We myst likewise take exception to the statement, on 
p. 370, that *the Indian Nilgai is in any sense the, pro- 
genitor of the Oxen; while the view expressed on the 
same page, that the Buffaloes, Bisons, and true Oxen have 
severally originated from three distinct groups of Ante- 
lopes, can be only regarded as another instance of the 
author's partiality for multiple phylogenies, Although 
M. Priem is careful not te commit himself to the view 
that the Cwtaceans have been derived from the extinct 
Enaliosaurian reptiles, yet* the prominenc® which he 
gives to the statement of ¢hat view may be takers aya 
sign that he has not thoroughlyepurged hfmself from that 
heresy. 


™ Finally, althotgh we have felt bound tè call attention 


toa certain amount of imperfgction in the later chapters, 


‘ hea TERE 


. e o 


work before us to those readers who are desirous ot 
obtainingsin a compact form a summary of the eviden&e 
afforded by paleontology of the progressive evolution of e 
animal forms. R. LYDEKKER. 


—$— Samos: 


` METALLURGY. 


Leçons sur les Mégaux, Par Prof. Alfred Ditte. 
Dunod, 1891.) 

Traité pratique de Chimie Métallurgique.” Par le Baron 
Hans Jiiptner von Jonstorff. Translated from the 
German by M. Ernest Vlasto. ((Pagis: Gauthier- 
Villars, 1891.) 

HISSE two volumes, recently published, are both of 
ugusual interest. The first, by Prpf. Ditte, who 

is well known to English readers by his “Exposé de 
quelques Propriétés générales deseCorps,” map be said 
to mark a new departure in teaching the chemistry of 
metals. He points out that the principles of thermo- 
chemistry do not merely enable reactiogs to be explained, 
but to be predicted, and, on the other hand, when two 
sets of reactions are simultaneously possible, the laws of 
dissociation render it possible to rigorously define the 
conditions of equilibrium which are established in the 
chemical “systems” under consideration. It is often 
possible, with the guidance afforded by these laws, 
to say, in the absence of direct experiment, why one 
reaction is impossible and arfother certain to occur; or 
why a certain reaction begins without difficulty, and is 
arrested at a definite stage; or why a reaction which 
takes place readily under certain conditions cannot be 
effected under others that do not appear to differ greatly 
from those which were favourable to it. As a pupil of 
Deville, the author might have been expected to develop, 
in astreatise such as this, the teaching of his freat master, 
and he,has admirably performed his task. The classi- 
fication of the work is excellent, the metals being first 
gonsidered collectively, and then in “detail with numerous 
tables of the data and constants which are so frequently 
required by metallurgists. 

The work begins with a very clear account of B&rthelot’s 
labours in mécanique chimique. special care being de- 
voted to the description of the calorimetric einvestiga- 
tions, and to the appliances adopted in these infbortant o 
researches. 

It appears to be a great advance for us in this country 
to rgad a chemical treatise in which the thermal values 
of the “equations are stated in calories, sde by side 
with the formule. As the book is too long to review 
in detail, it may be well to indicate the nature of one 
section only, as showing the author’s care amd thorough- 
ness in tle selection afd arrangement of tlfe mate- 
rials. Take, for instance, the few pages devoted to 
carbides. The author poit? ott that carbon in Uniting 
with metals sometimes gives rise to the formation of true® 
compounds, and at others to solutigns of carbon in the 
metal. 
obtfined by the action of carbon on metallic copper, and ° 

passes to the association of carbon with nickel, which 

dogs not confer upon nickel the eproperty of veing 
hardened by rapid cooling. The definite cæbides ef. 

manganese, as well as the indefinite agso@iatfons of * e 





{Paris: 


yet, aS a whole, we caa cop eMo recommend the,! cree iron and manganese, receive due attention, 
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and the %uthor proceeds to deal with the carbides of 

won, and finally with the well-defined carbides of nio- 
» bium and tantalium, which have respectively the formule 
Nb.C, and TagC>, 

A terse description is then given of tke work of Troost 
and Hautefeuille ofthe heat of formation of garbides of 
iron and manganese, which led to the conclusion that the 
union of carbon and iron is attended ‘with absorption of 
heat, while ingthe case of the union of carbon and man- 
ganese heat is evolved, the evidence leading to the 
belief that Mn,C is a true compound possessing con- 
siderable stalflity, The action of heat on carbides is 
then dealt with, and a brief, but sufficient, reference is 


made to Forquignon’s work on the action at a h®&sh tem- 


perature of hyglrogem on cast-iron. The section gpncludes 
with a description of the modes of preparing carbides, 
and witle a sketch ef the formation and properties of 
the nitrocarbides, more especially thofe of niobium and 
titanium. e 

The sections of the work devoted to the cénsideration 
of tellurides, arsenides, and antimonides, are equally 
good. With regard to individual metals, in the portions 
of the work as yet published, only potassium, rubidium, 
cesium, ammonium, thallium, sodium, lithium and the 
metals of the alkaline earths, barium, strontium, and 
calcium are dealt with, but sufficient evidence of the 
merits of the book has been given in this brief review 
to show that the rest of ft will beegladly welcomed, for 
Prof. Ditte has earned his place among the great metal- 
lurgists of France. 

We should be grateful for curves indicating the effect 
of definite elements on the physical constants*of metals. 


Baron Jonstorff’s book is of an entirely diffefent cha- 
racter, though iteis not, in its way, less excellent or useful, 
He says that it issues from an ironworks, and is addressed 
to practical metallurgists. Its aim is, however, somewhat 
different from that df most treatises on analytical chę- 
mistry, the author’s intention being not merely to guide 
the chemist in his analytical methods, but to enable a 
blast-fufnace manager or an iron-master to realize what 
kind of services the labSratory can render, what questions 
relating to the routine of work the analyst can solve, and, 

e above Mil, in what way the questions should be put. 

The author deals with th® more important special 
methods of analysis, and of assaying iron and steel, and 
he gives due attentjon to the examination of refractory 
*naterials—gjags, fuel, and gaseous products—&nd his 
method is singularly clear and precise. An appendix 
gives tabular statements which will be useful in daily work. 

The booke as a whole, shows incidentally the great 
differenée between the sworks-Mboratory of the present 
day and that of twenty years ago. There is still much 
room for improvement, Mo Méubt, but the laboratory of an 

* ironworks has, in many cases, ceased to be little” better 
than a shed, erectedgsay, behind the boiler-house, with an 
analyst and a few boys as the sgientific staff. x 

Those who have visited the author ån hif beautifully 
situated Styrian works, and have seen his manipulatiop, 
ds the reviewer has,gwill appreciate the excellence of his 

. labours, end will be glad that a good translation into 
* Frenclf wil make fheir results more generally known. 
> W. C. ROBERTS-AUGTEN,. 
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„BACTERIA AND THEIRe PRODUCTS. 


Backria and their Producis. By Sims Woodhead, NLD. 

Published in the “Contemporary Sgience Series,” 

(London : Ue a Scott, 1891.) e i 

CARCEL Ya year passes in England France, or in 
Germany, without the publication of bne or more 
treatises, on the fascynating Subject of bacteriology. 
Many of the mère recent of these works “have Been 
writtert for the general reader rather than for the student, 
and have show a considerable want of accuracy and 
lugidity, a circumstance which can only be accounted 
for by the fact that accomplished ,lacteriolggists bave 
not been their authors. ° . 

We have now before us “ Bacteria and their Products,” 
a work which we might infer from a glance at the cover, 
and general arrangement, to be certainly intended for the 

eneral reader. This view is strengthened by the several 
F ea deson and homely similes scattered “throughout 
the text, with the fitness of which we totally disagree ; 
witness, for example, the extraordinary compagfison of a 
nodule of Actinomyces with two daisy heads placed 
base to base, “the sterile flowers in the centre” then 
corresponding to the club-shaped rays. The comparison 
is bad, but the botany is worse. Then there is the not 
very abstruse mathematical preblem on p. 24, and the 
guide-like description of the Pasteur Institute, all in- 
tended, we fnust conclude, for the generalereafer rather , 
than for the student. ae 

On the other hand, there is a very large collection of 
facts, much information about* fermentation and che- 
mistry (although the interesting and oft-quoted experi- 
ments of Raulin are omitted), numerous references, and 
a very plentiful supply of formule, the whole requiring, 
in order to understand and appreciate them, a reader 
equipped with a thdtough knowledge of the sciences 
beareng bn the subject. 

Putting this question aside, however, we candidly con- 
fess that we do not admire the style or arrangement of 
the book. There is*a conspicuous want of lucidity, and 
of that accuracy of observation which one would have 
expected of the author. Foy instance, “What are Bac- 
terta?” is the question propounded in chapter ii. ; but 
the angver to this key-stone question is left in much 


| doubt, as the description of the protoplasm, cell mem- 


brane, mode of division and reproduction of the * specks,” 
is exceedingly confused. We should not choose Gram’s 
method to demonstrate the capsules of Acténomyces, 
nor, jndeed, any other capsules; and we hdve reason to + 
doubt, after the beautiful monograph on Cladothrix by ° 
Billet, that the brown colour of that organism is due to 
iron. Again, what does the author mean when, speaking 
of cilia, he says, they “appear *to deyelop only in those 
organisms that have special affinity for oxygen, for, as 
soon as the ciliated forms redch the surface of a fluid, * 
they lose theirgcilia or they become mucl®less active,” 
&c.? Tables of classification ave heaped in with scarcely 
any attempt to sift and reduce them to a form compatible 
with the scope ôf tife book. Is this’done because, as the 
author seys (p. 47), “to the pathologist, however, these 
classifications Are of comparatively, little value”? Wes 
maintain that fof a work ef this kind the author has no 
right to gake a on&sidef view, awg that to the science of 
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bacteriology thé stugy of morphology is as important as 
any other side of the subject. E 
Turning to the descripti8&n of actinomycosis and 
anthrax, we ar@ surprised to find McFadyean taken as the 
guide in the formet. Why is nog the author his own guide? 
Or why does*he not, at least, use the ¥®ècênt results of 
Boström? ‘hen in “anthrax” it is stated “that at the 
point of inoculation in animals thre is usually nagevidence 
at ‘Al that It has been the point of entrdnce of the bacilli.” 
This is scarcely compatible with a thorough knowledge 
of this familiar organism. ° 
Again, in the opening chapter, a number of bactexo- 
logtsts’ nagnes ares enentioned. We think the author 
hardly dqgs justice’ to those of our own country, for 
amongst the four names paced by the author in honour- 
able association with the great hame of Sir Joseph 
Lister, neither Lankester, nor Tyndall, nor Lawes and 
Gilbert, nor Wooldridge, nor Lingard, finds a placf. 
And yet not only are these amongst our highest authori- 
ties, but the observations of Lankester and the experi- 
ments of Wooldridge constitute cardinal points in the 
history of bacteriology. 
Lastly, the question of illustrations is a difficult one. 
There are very many photographic processes to choose 
from, and considering that there are only 20 illustrations, 
the author might have*® employed collotypes (compare 
Frankel’s atlas) or copper blocks; or, having used 
. zinc blocks, should have had them printed*on separate 
sheets, for & ought to be more generally known that it is 
of no use expegting a good impression from blockseof 
this description when printed on ordinary paper and in 
the text. 


OUR BOOK SHELF. 
By W. 4. Gordon. (London: 


Our Country’s Flowers. 
Day and Son, 1891.) 


THIS volume is: intended to aid beginners to ascertain 
the botanical name of any British wild flower or fern with 
which they may meet. After a list Of local English plant- 
names, the serious work of the book begins with an ex- 
planation of how plants are classified, interwoven with which 
are a sufficientnumbgr of theterms used in describing plants 
to make the book “not too teehnical, but just technical 
enough” for the reader who desires to have a “Nodding 
acquaintance” with the wild flowers of his own country. 
This is given frah in a chatty style, and then repeated in 
a convenient tabular form. Next, the essential characters 
of the nae orders are given, after which the buttercup 
order, or Ranunculaceze, is treated of at some length as a 
pattern of how identifications can be made. Ti¥is is 
followed by a glossary of botanical terms, in some of 
which, in attempting attondensed and popular style, the 
waite? has somewhat distorted the meaning. “ Cambium” 
is erroneously describede as a layer of mucilage, instead 
of a tissue. Thé characters of the natural orders are 
again stated, this time in glphabetical sequerfce, followed 
by a chapter on the ¢€nera, each of which is accompanied 
by a.avoodcft, intended to show its, diagaostic character, 
but it is doubtful whethe#(af least in some of the orders) 
this is accomplished, as is aso the case with some ef the 
specific diagnoses with which the vol@me®closes. 

In the 33 coloured*plates 509 species are depicted. 
This crowding ds unsatisfactory, and tepds to obscure 
what might otherwése be very usefil., The figure on 
plate 23, numbered 388, mayeppssibly be intended for 
368, the stinging-nettle, or, it may some abnormal 
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state of the inflorescence of a grape-vine. Centranthus 
ruber (208) and Plantago lanceolata (346) are also wor? 
derful specimens of those plants. The artist, apparently, 
is amongst those who do not regard colour (unless it be 
the quantity thereof) as of value in discriminating species® 
The volume will, nevertheless, be agpleasant and useful e 
companiox to many during a country holiday, and, with 
the author, we hope will lead on to deeper study. 
C. H. W. 


A Summary of the Darwinign Theory of*the Origin of 
Species. By Francis P. Pascoe, F.L.S.,&c. (London: 
Taylor and Francis, 1891.) 


IT is difficult to understand why the author of this 
pamphlet should think it worth while to remind his 
reader periodically that he is an opponent of Darwinism. 
Some space was recently devoted jp these columns to 
the con$ideration of a book on the same subject by Mr. 
Pascoe, and the present production is nothing more than 
an abstract of this work, deliver€d in the fofm of an 
address to the Western Microscopical Club, We have 
wo new facts nor arguments; there is the same lament- 
able display of misconception, and the,author has simply 
strung together some sixteen pages of excerpts from the 
writings of Darwin and others, without any attempt at 
connected reasoning either for or against the Darwinian ə 
theory. The author’s position is practically this: here is 
the whole animal kingdom, consisting of about 600,009 
species ; you must explain every detail of specific struc- 
ture, down to the most insignificant, by the theory of 
natural selection; if you cannot do this, the theory is 
untenable. The whgle of M» Pascoe’s writings in con- 
nection with Darwinism amount to this, and nothing 
more; lee has reiterated this statement, if not literally, 
at any rate in spirit, on every available opportunity for 
the last twenty years. The present pamphlet will, 
let us hope; for the sake of the author's reputation, 
be the last declaration to the same effect, for there is 
surely nothing gained either by Darwinism or anti-Dar- 
winism by ¢quandering the systematic powers which he 
is known to possess in picking out scraps “of sentences 
from the “ Origin of Species,” &c., and publishing these 
things “ of shreds and patches ” under PEANO anal 
d M. 


misleading titles. 


The Business of Travel: a Fifty Years Record of Pro- 
gress. By W. Fraser Rae. (London: Thomas Cook 
and Son, 1891.) ° . 
THIs year the well-known firm of Thomas Cook and Son 
celebrate their fiftieth anniversfry, and Mr. Fraser Rae 
has taken the trouble to write the present work jn order 
to mark the occasion. ¿The §rm, it seems, had very * 
small beginnings. Its history may be said to date from 
the day when, in 1841, Mr. Thomas Cook, walking along 
a country road, suddenly reflected that a certain temper- 
ance meeting at Loughborough would probably be a 
brilliant success if a special e€cursion train could be run 
between that place and Leicester. Apparently, no such 
thing as a special excursion train had ever before been 
heardeof. The idea was carried out, and®attracted so 
much atteation that Mr. €ook—aho was at that time a 
wood-turner—was often asked afterwards for advice in 
the organizing of railway exemions; and by andy he 
devoted himself wholly to the task®of developing “the e 
business of travel.” His son has been for many years 
the sole managing partner, but to%he elder Mr. Cook , 
belongs the credit of having conceived the system with 
whfch his fame i now associated. To what vast pro- œ 
portions the system has grown everyone knows; but 
there are probably few who know much about the various 
stages through which it has advance to its pregent posi- 
tion. Mr. Fraser Rae tells the story,cleayly and effec. * 
tively, and most readers, when they have finished his 
narratige, will be disposed to agree with him iñ thinking 
e - 
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that the jubilee of a firm which has played so prominent 
a part is an event of interest in the social history of the 


° nineteenth century. Messrs. Cook, by their energy and |e 


gnthusiasm, have given a powerful stimulus to the 
popular love of travel; and they may dairly claim that 
their establishment f@nks to some extent among the in- 
fluences which are tending to break down inttrnational 


prejudices. ° 
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LETTERS TO THE EDITOR. 


[The Editor doe® not hold himself responsible for opinions ex- 
pressed by his cdrrespondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken gf anonymous communications.] 

° 


The Albert University. 


I DESIRE to associate myself with Prof. Garey Foster and, to 
a great extent, with Prof. Ray Lankester in the statements 
made and the opinions expressed by them in your last issuq 
Present circumstancgs force me to do so as brieflyas possible ; 
but I should be the less satisfied to keep altogether silent be- 
cause I had something to do with the drafting of the ‘* Albert ” 


e charter in 1887. 


For my part, that draft was never regarded as an effective 
solution of the problem of a University for London. I thought 
of it only as a handy weapon for forcing the appointment of 
a Royal Commission, and for shaking the London University 
Senate out of its happiness in the steady increase of untaught 
candidates for degrees, 

A Commission was extorted; and it had the impartiality, at 
least, of ignorance. Its inquiry was short and hurried, yet it 
learned enough of what had been done for academic organization 
by the London Colleges, during sixty years, to condemn the 
sufficiency and self-sufficiency of the London University. That 
the Commission, notwithstanding, should first give the London 
University an opportunity of transforming itself for London’s 
good, was natural and proper in all the circumstances. 
© We know what followed. The London Universify Senate 
was slow, very sloy, to move at all towards meetin% the London 
Colleges. But at fast it woke up, and then after a time began 
to display a novel spirit of conciliation. Fifteen months ago, a 
real accommodation seemed to have been attained between the 
Councils of the Colleg& on the one hand and the Universit 
Senate onthe other. Even when the Senate thereafter, yielding 
to an irrelevant clamour from Provincial Colleges, decided to 
give these also a:direct representation (in the teeth of the Com- 
mission’s® instruction and without warning to the London 
Colleges), I was one of th8se who here were still willing to try 
what could be made of the top-heavy and lumbering scheme. 
But trial thtre was never to be; for Convocation, which prob- 

e ably wofild reject any measure of reform, gathered itself up and 
made swift end of this one, ® ° 

It looks now as if the ‘* Albert University” were straight- 
way to be upon us instead. I will not inquire into the 
agencies that have brqight this result into such near view. a Nor 
“vill I in yourgcolumns follow up my present and my fate col- 
league’s arguments against th® prospective creation with others 
that seem to me of serious import. But I may be allowed 
to endorse emphatically what Prof, Lankester has said as to the 
absence of sanction by the professorial body here eto the 
“Albert? draft charter. end noshing could be pore to the 
point than Prof. Foster's observation that the “Albert” 
scheme has never been subppited to a meeting of the Governors 
of the College—which gneans, to the College as a corporate body. 

Prof. Lankester is clearly right in contending that th whole 
question should now have been, or should still be, referred back 
to the ‘Commission. must, however, as a Scot, remark upon 
his assumption that the Northern Universities are profegsorially 
governed—free especially (as he urged in # former letter) from 
the mischievous lay influence of mere graduates. The fact is, 
that, ever since 1860, graduates, in ‘‘General Council” afid 
also by direct repres€ntation in the ‘‘ University Court,” have 
* Rot begp Pithout voice or influence ; while, by the later reform 


e 


© ° of the othé yéar, not only is graduate and other lay influence 


increased, but also the professorial powers of general manage- 


œ ent are largely diminished or even (as respects fingffce, &c.) 
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abolished. There were more reasonsg that evidently Prof. 
Lankester knows of for curtailing the old professorial supremacy 
in Sc#land. But it does not $llow that in England, and more 
especially in London, there should not be a much franker re- 
cognition of professorial (that is, expert) knoWledge of edu- 
cational ends and wleans than appears in the “ Albert” draft. 
charter. of G. CRoom*ROBERTSON. 
University College, London. e 


P.S.—Since these remayks were ut in print, a decision of 
the Privy Council has been*announced in favour of am ©‘ Albert” 
(or “ Metropolitan”) University. They lose, therefore, most 
of whatever interest they may have had; but they may still 
appear, so far as Igam concerned, if the Editor pleases, I regret 
the decision, and think the promoters of it may yet have reason 
to Wish that their action had been less hurried. At the same 
time, one may acknowledge ethe remarkab™ energy end fertflity 
of resource with which the enterprise has®* been conducted to its 
thus far successful issue. —G. C. B. 

e 





Ir I may be allowed another word on this subject, I should . 
like to say that, having been all along a keen advocate of the 
eMablishing of a strong professorial University in London, not 
necessarily in slavish imitation of the German system (of which 
I happen to know something), but combining the main features 
of its professoriate (of which I think I showed my appreciation 
in a paper read at Bath in 1888, before Section B of the British 
Association) with the essential elements of the present University 
of London, and believing that the draft charter of the Senate, 
which was presented to Convocation, contained in it the poten- 
tialities, out of which (with the exercise of a little common-sense 
to soften down such asperities as pight cause friction in its 
initiatory working, together with a little patience to allow for 
the time necessary in all evolutionary changes) a strong pro- 
fessorial Univérsity could be developed, I voted fpr th® Senate’s 
scheme, and still think the adverse vote of@Convocation the 
greatest disaster that has befallen the University®in the half- 
ce&tury of its existence. ° 

Of all the bitter things said by Préf. Lankester in his former 
letter, nothing was more to the point than his sarcastic challenge 
to the existing University to reform itself, if it can, with the 
“dead weight of graduates tied round its neck, and called 
Convocation.” But must an institution, which has admittedly 
done so much good, be swamped because of the accident of a 
flaw in its constitution ? Is there no power to remove this mill- 
stonegfrom itsneck? If anything can exceed one’s admiration 
for Prof. Lankester’s candour in penning the letter, which 
appears in Nature this week (July 9, p. 222), it is the 
satisfaction one must feel at finding that the projected repetition 
of “federal futility ” which is at present in a state of incubation 
at the Council Office, has no attraction for him. It is to be 
hoped that the main question will be referred back to the Royal 
Commission, and that the Commjssioners will give such advice 
to the ‘*powers that be,” that the shertsighted decision of 
Convocation may be overruled, as Prof. Lankester has suggested 
twice over, and that (to use the words spoken to me, the 
morning after the vote, by a distinguished Oxford™man, whose 
academical experience no one could challenge) ‘‘ the Govern- 
ment will take up the matter, and pass Act doing what 
sensible people wish to see done,” by co-ordinating and har- 
monizing, instead of segregating, the present machiner#for higher 
education in the metropolis, including the great medical schools. 

Prof. Karl Pearson’s idea of the ‘fusion ” of the two Colleges 
(see NATURE, June 4, p. 102), as djstinct from ‘‘ federation,” 
is splendid in theory; but will it work? Can the fuxing 
material be found, which shall make the iron and the clay intér- 
fuse without either Gower Street or® Somepet House, or both, 
sacrificing those traditions which are the strongest element in 
thatgndividMrlity which each valugs so highly and both seem so , 
anxious to conserve ? bd A. IRVING. 

Wellington College, July ro. s f 

. 
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e Name for Resonance. 


ALTHOUGH inadvisable af a rule togorrect errors in a report 
for whiclfone is not responsible, there is one_little mistake on 
p. 238 this week? which, uncorrected, may lead to the extinction ea» 
of a useful suggestion? 

In discussing the gubjecieo? ‘electric resonance” recently at 
Cambridge, I found that the term cdlgveyed no correct meaning 
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to the untechnicallf instructed. Its natural meaning implies 
echo or reverberation,®and has a definite relation to gound. 
Now, although a sort of reverberation or repetition is part §f the 
effe@ intended to be denoted by the phrase resonance, yet the 
most essential feature of that phenomenon, and the one most to 
be emphasized in the recent extensions ofthe term,, viz. the 
accord of frequency or similar tuniag between wę vibrators, is 
not connoted gt all. Hence, even ig acoustics the term is hardly 
satisfactory, while its extension to other departments of physics 
may be misleading. ° e 

It» was sffggested, however, by Dr. Artlur Myers, that the 
existing word otvrovos has almost exactly the right connetation, 
and has no special*limitation to sound; while the derivatives 
syntony, syntonic, and syntonise may readily become English 
without exciting repulsion. 

The adjective ‘‘ symphonic,” suggested by the reporter of the 
Physical Sotiety, doeg not strike me as so good, because it 
specially refers to sound again, and because the word ‘‘ sym- 
phony ” has already another definite meaning. 

July ro. © OLIVER J. LODGE. 





Force and Determinism. ° 


I Do not think there are many non-physicists who will attempt 
to gainsay the fact that, under physical constraint, the direction 
of motion may be determined without affecting the quantity of 
the energ? concerned, and without expenditure of energy. 
This is seen when the earth and sun revolve around their com- 
mon centre of gravity, or when I twirl my stick around my 
finger and thumb ; the earth and sun in the one case, and the 
ferrule and knob of my stick in the other case, being bound 
into one system physically. But I do think that an able and 
clear-headed physicist like Dr. Oliver Lodge would be doing a 
great service to non-physicists if he would, in your widely- 
circulated golumns, explain and solve, shortly and in non-tech- 
nical language the difficulties which trouble some of them ; 
aiding them, g example, to comprehend the exact force of the 
words expenditure of energy, and helping them to see that in 
all known cases of #hange gf direction of motion such changes 
effected under physical constraint. It is when they are told by 
a certain class of metaphysicians, who quote, or misquote, physics 
in support of their assumptions, that physical motion is con- 
trolled by will-power or volition, always acting at right angles 
to direction of motion, and therefore leaving the amount of 
energy unchanged; it is hen, I say, that they begin to grow 
restive, and to demand definite and Verifiable evidence that 
such metaphysical constraint is (dace Sir John Herschel? a meces- 
sary or philosophical conception, and that it is impossible to 
explain the phenomena without having recourse to it. If Dr. 
Lodge would consent to help non-physicists in this way, and 
would indicate what are the ‘‘import&nt psychological con- 
sequences ” to which he alludes, he would be doing some of us 
a good turn. C. LLOYD MORGAN. 


University College, Bristol. e A 
e 





As Prof, Lodge says he is glad to see that his statement, 
‘although expenditure ofsenergy is needed to increase the speed 
of matter none is a ei to alter its direction,” called in ques- 
tion, and as he has So kindly answered one letter on the subject, 
may I ask him to criticize the following remarks ? 

The thedty of kinematics is based on certain geometrical con- 
cepts, which may be summed up in the term space, and ow the 
concept of time. The laws of motion, together with the asser- 
tion that mass is not a fungtion of space or time, may logically 
be regarded as implicitly defining mass and force. Energy may 
sitilarly be defined, in terms of these kinematic concepts, as 
Shav. For I thinkghe prégress of science is tending to show 
that the term ‘potential energy ” is onlya cloak to cover our 
ignorance of the kinetic energies which for the nfoment have 
escaped our ken. But®in any case the statement quoted is 
logically only*a truism, deduced from, the definitions of its 
terms, and is therefore indisputable in all mechanic&l theorems. 
But if it is to be applied outsidegthe sphere of pure mechanicg, 
the moral will lie in the application of ite—thnt is, it will be 
necessary to examine, before applying it to any new Subject- 
matter, whether the definitions from which it was dedu@ed apply 


=o that subject-maffer or not. ° 


For example, by the*third law of motifn,» mechanical force 
only acte Jetween two masses, the amenta generated In them 
being equal and oppositeg® If, therefore, psychic fotce is to 
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come under the definition of mechanical force, it can only act 
between twọ particles. And, therefore, if psychic force is to d® 
no work, by reason of its always acting in a direction normal to 
the path of a particle, it can only act between two particles 
whose paths happen to have a common normal-—an occurrencey 
which must be infigitely rare. Epwarp T. Dixon, 

12 Barkston Mansions, South Kensing@gn, July 4. 
s 


Magnetic Anomalies, 


THE discovery of very strong magnetic anqmalies between 
Charkov and Kursk in Russia, te which A. de Tillo has lately 
referred in the Comptes rendus and in NATURE, raises the 
question whether the values there observed age strictly local, 
or extend over a relatively wide area, ‘Thus, it would be of 
great interest to know if, on moving, say, some metres away 
sfrom a gtation, the declination and inclination hold the same 
value, If not, there is clearly some cause which acts at a short 
distance but if constancy is observed, $ great step would be 
taken towards the settlement of the question as to the existence 
of strong variations common to a wide area. e 

When magnetic anomalies are observed, the first thing to be 
done is to ascertain whether the values found in a given locality 
have a definite meaning—that is, whether they do not change 
for slight displacements; otherwise, the determination of the 
magnetic elements has no meaning, as it is impossible to refer 
them to geographical co-ordinates. 

The overlooking of this precaution has often led to serious 
nfistakes, ALFONSO SELLA, 

Biella, July 4. 


Physical Religion, 


AS a constant reader of NATURE from its commencement, 
and the possessor of its forty-threeeand a half volumes, I venture 
(after reading the review of ‘‘ Physical Religion” in this week’s 
number) te ask if it is intended to develop it into a theological 
journal. Because, however smart it may be to abolish Abraham 
without ‘‘even taking the trouble to discuss” him, or to dispose 
of Lux Mundi in a contemptuous sentence, it is hardly in 
accordance With scientific methods. 

It is curious that many ‘‘ Agnostics,” though by their own 
showing @f they would talk Latin instead of Greek) they are 
Lgnoranzuses %t best, should be so certainly sure @f everything, 
when’ a little reflection and modesty might satisfy them that as 
“ Know-nothings” (in plain English) they have no more right to 
deny than to assert. 

The standing motto of your title mig&t be improved by the 
afidition of “ Ne supra crepidam sutor.” 


Hampstead Heath, July 11. B. Woopp SMITH. 





— 
SOME APPLICATIONS OR PHOTOGRAPHY: 
ONE of the subjects to which I propose to ifvite your 


attention this evening is the application of instan- e 


taneous photography to the illuStration of certain me- 
chanical phenomena which pass so quickly as to elude 
ordinary means of observation. The expression “ instan- 
taneq@us,photography ” is perhaps no® quite a defensible, 
one, because no photography @an be really irfStantaneous 
—some time must always be occupied. One of the sim- 
plest and most commonly used methods of obtaining very 
short ¢xposures is by the use of movable shutters, for 
which purpose many ingegious mechanical devices have 
been invented. About two years ago we had a lecture 
from Prof. Muybridge, in whighghe showed us the appli- 


cation of this method—and a rengarkably interesting 


application it was—to the examination of the various 
positions assumed by a horse in his ¢¢veral gaits. Other 
means, however, may be employed to the same end, and 


oneef thensdepegds upoñ the production of an instan- ə 


taneous light. It will obviously come to the same thing 
whether the light to which we expose the plates ba 
instantaneous, or whether by a me@hanical device we 


allow the plate to be submitted to a continuous fight for - 


* Friday Evening Discourse, delivered at the Royal Institution of Great 
Britain, on February 6, 1891, by Lord Rayleigh, F.R.S., Professor cf 
Natural Pailosophy, R.I. a 
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only a vefy short time. A good deal of use has been made 
ig this way of what is known as the magnegium flash 
light. A cloud of magnesium powder is ignited, and 
* blazes up quickly with a bright light of very short dura- 
gion. Now I want to compare that mode of illumination 
with another, in order to be able to judge of the relative 
degree of instantart@ty, if 1 may use such an expression. 
We will illumine for a short time a revolving “disk, com- 
posed of black and white sectors; and the result will 
depend upon how quick the motion is as compared with 
the duration ®f the light. If the light could be truly 
instantaneous, it would of necessity show the disk ap- 
parently stationary. I believe that the duration of this 
light is vario&sly estimated at from one-tenth to one- 
fiftieth of a second; and as the arrangement that I have 
here is one of the slowest, we may assume that the {ime oc- 
cupied will be about a tenth ofa second. I will say the words 
one, two, three, and åt the word three Mr. Gordongvill pro- 
ject the powder into the flame ofa spirit-lamp, and the flash 
will be produced. Please give your attention to the disk, for 
the question is whether the present un¥orm grey will be 
displaced by a perception of the individual black and 
white sectors. [Experiment.] You see the, flash was 
not instantaneou$ enough to resolve the grey into its 
components. 

I want now to contrast with that mode of illumination 
one obtained by means of an electric spark. We hawe 
here an arrangement by which we can charge Leyden 
jars from a Wimshurst machine. When the charge is 
sufficient, a spark will pass inside a Jantern, and the light 
proceeding from it will be condensed and thrown upon 
the same revolving disk as before. The test will be very 
much more severe; but, Severe asăt is, I think we shall 
find that the electric flash will bear it. The teeth on the 
outside of the disk are very numerous, and we will make 
them revolve as fast as we can, but we shall find that 
under the electric light they will appear to be absolutely 
stationary. [Experiment.] You will agree that the out- 
lines of the black and white sectors are seen perfectly 
sharp. 

Now, by meags of this arrangement we might investi- 
gate a limit to the duration of the spark, because with a 
little care we could determine how fast the teeth ‘are tra- 
velling—what spacegthey pass through in a second of 
time. For this purpose it would not be safe to calculate 
from the multiplying gear on the assumption of no slip, 
A better way would be to direct a current of air upon the 
teeth themselves, and make them give rise to a musical 
note, as in the so-calledsiren. From the appearance of 
the disk under the spæk we might safely say, I think, 
that the duration of the light is less than a tenth of the 

e time ofcupied by a single tooth in passing. But the spark 
is in reality much more Sistantf%neous than can be proved 
by the means at present at our command. In order to 
determine its duration, it would be necessary to have re- 
course to that powefful weapon the revolving mirrorg and 
I do not, tlferefore, propos to go further into the matter 
to-night. 

Experiments of this kind were made some twenty years 
ago by ProfRood, of New York, both on the durgtion of 
the discharge of a Leyden jar,aind also on thgt of light- 
ning. Prof. Rood found that the result depended some- 
whateupon the chooses of the case, the discharge 
of a small jar beings generally more instantaneoys than 

* that of a larger one. He proved that in certain cases the 
duration of the pringpal part of the light was as low as 

e * one twenty-five-millionth part of a second of time. That 

e isa statement which probably conveys, veryelittle of its 
real meaning. A million seconds is about twelve days 
and nights. Twenty-five million seconds is nearly a year. 


"e, 5o that the time oceupied by the spark in Prof. Rogd’s 


. experiment is about the same fraction of one second that 
e ° one setond ig of year. In many other cases the dura- 
tion was somewhat greater; but in all his experiments 
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it was well under the one-millionth part of a second- 
In cestain cases you may have multiele sparks. I do not 
refergo the oscillating discharges of which Prof. Lodge gave 
us so interesting an acc@unt last year; Prof. Roed’s 
multiple discharge was not of that character. It con- 
sisted op evea getached overflows of his Leyden jar 
when charged#by the umkorff coil. eOne number 
mentioned for the total duration was one si»thousandth 
part of a second ; but the individual discharges had the 
degree ofinstantaneity §f which I have spokey, 

It is not a difficult matter to adapt the electrical spark 
to instintaneous photography. We will put the lantern 
into its proper ppsition, excite the electric sparks within 
it, causing them to be condensed by the condenser of the 
lantern on to the photographic lens. We will then put,the 
object in front of the laneern-conder&Sér, remote the cap 
from the lens, expose the plate to the spark when it 
comes, and thus obtain an inst&ntaneous view of whatever 
may be going on. I‘propose to go through the opera- 
tion of taking such a photograph presently. I will not 
attempt any of the more difficult things of which I shall 
®eak, but will take a comparatively easy subject—a 
stream of bubbles of gas passing up through a liquid. 
In order that you may see what this looks like when 
observed in the ordinary way, we have arrangetl it here 
for projection upon the screen. [Experiment.] The gas 
issues from the nozzle, and comes up in a stream, but so 
fast that you cannot fairly see the bubbles. If, however, 
we take an instantaneous picture, we shall find that the 
stream is decomposed into its constituent parts. We 
arrange the trough of liquid in ffont of the lantern which , 
contains the spark-making apparatus—[Experiment]— 
and we will expose a plate, though I hardly,exp@t a good 
result in a lecture. A photographer’s*famp provides 
some yellow light to enable us to see wher? other light 
is*excluded. There goes the spark ; the plate is exposed, 
and the thing is done. We will develop the plate, and 
see what it is good for; and if it turns out fit to show, 
we will have it on the screen within the hour. 

In the meantime, we will project on the screen some 
slides taken in the same way and with the same subject. 
{Photograph shown.|, That is an instantaneous photo- 
graph of a stream of bubbles. You see that the bubbles 
form at the nozzle from the very first moment, contrasting 
in that respect with the behaviour of jets of water pro- 
jected into air (Fig. 1). 

e 
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The latter is our next subject, This is the reservoir 


from which theswater is supplied. It issues from a nozzle 
of drawn-out glass, and at the moment of issue it consists 
of a cylimdrical body of water. The cylindrical form is 
unstable, however, and the water rapidly breaks up intos= 
drops, which sutcc€ed ong another so rapidly that they 


can hardly be dgtecte@ by orginary vision. But by 
e 
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means of instanfanecss photography the individual drops 
can be made evident. I will first project the jet itself on 
the gcreen, in order that you neay appreciate the subject 
which we shall see presently represented by photography. 
[Experiment.] Along the first part of jts length the jet 
of water is cogtinuous. After® certain gpigt it breaks 
into drops, put you cannot seg them because of their 
rapidity. If we act on,the jet with a vibrating body, 
such as a tuning-fork, the breafing into dropg occurs 
stilleearlief, the drops are more regulé@r, and assume a 
curious periodic appearance, investigated by Savart. I 
have some photographs of jets of that nagure. Taken as 
described, they do not differ much in appearance from 
those obtained by Chichester Bell,and by Mr. Boys. We 
get ‘what we may toward as simply shadows of the jet 
obtained ky instant&neous illumination; so that these 
photographs show little mere than the outlines of the 
subject. They show a little more, of account of the lens- 
like action of the cylinder and of the drops. Here we 
‘have an instantaneous view of a jet similar to the one w 

were looking at just now (Fig. 2). This is the cong 
tinuous part; it gradually ripples itself as it comes 
along; the ripples increase; then the contraction be- 
comes a kand of ligament connecting consecutive drops ; 


e . 
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the ligament next gives way, and we have the individual 
drops completely formed. The small points of light are 
the result of the lens-like action of the drops. [Other 
instantaneous views also shown. ] 

The pictures can usually be improved by diffusing 
somewhat the light of the spark “vith which they are 
taken, In front of the ordinary condensing len} of the 
magic lantern we slide in a piece of ground glass, 
slightly oiled, and we then get better pictures showing 
more shading. [Photograph shown. Here is one done 
in that way; you would hardly believe it to be water 
resolved into drops under the action of a tremor. It 
looks more like mercury. You will notice the long liga- 
ment trying to break*up into drops on its own accoumt, 
but not succeeding (Fig. 3). 

There is another, with the ligament extremely pro- 
longed. In this case i? sometimes gathers itself into two 
drops (Fig. 4). eè 

{A number of photographs showing slight variations 
were exhidited.] 

The mech&nical cause of this breaking into drops js, I 

e need hardly remind you, the surface tension or capia 
force of the liquid surfaçe. The elongated cylinder is an 
unstable form, and tends to become alternately swollen 
afd contracted. In speaking on this subject I have often 
been embarrassed for Want of an appropriate word to 
describe the condition in question. Buta fey days ago, 
during a biological djscuasion, I found that there is a 
recognized, if not a very pleasant, word. The cylindrical 
jet mfay be said to become varicose, and the varicosity 
goes on increasing with time untib eventually it leads to 
absolute disruption. =: ta “=e 
There is another class of unstable jets presenting many 
points of analogy with the capillary ones, and yet in 
wainany respects qhite distinct from them. «I refer to the 
phenomena of sensitfve flames, The* flame, however, is 
not the essential part of the fhetter, gut rather an in- 
dicator of what has happened. Any jet of fluid®playing 
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into a stationary environment is sensitive, and the me 
convenienf form for our present purpose is a jet o 
coloured in uncoloured water. In this case we shall » 
use a solution of permanganate of potash playing into 

an atmosphere of pther water containing acid and sulphate ° 
of iron, which exercises a decolounising effect on the ® 
permangantite, and so retards the general clouding up of 
the whole mass ky accumulation of colour. [Experi- 
ment.] Mr. Gordon will release the clip, and we 
shall get a jet of permanganate playiag into the 
liquid. If everything wêre pefectly steady, we 
might see a line of purple liquid’ extending to the 
bottom of the trough ; but in this theatre ités almost im- 
possible to get anything steady. The ifstability to which 


ghe jet is subject now manifests itself, and we get a break- 


ing awa¥ into clouds something like smoke from chimneys. 
A heavy, tuning-fork vibrating at teneto the second acts 
upon it with great advantage, and regularizes the disrup- 
tion, A little more pressure will ingease the ingtability, 
and the jet goes suddenly into confusion, although at first, 
near the nozzle, it is pretty regular. 

*It may now be asked “ What is the jet doing?” That 
is just the’ question which the instaataneous method 
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enables us to answer. For this purpose the permamganate = 
which we have used to make the@et visible is not of much 
service. It is too transparent to the photographic rays, 
and so it was replaced by bichromate of potash. Here 
the opposite difficulty arises ; for the gichromate is invi- 
sible by*the yellow light in which the adjustments have to* 
be made. I was eventually reduced to mixing the two 
materials together, the one serving to render the jet 
visible to the eye and the other to the photographic plate. 
Here i8 an instantaneous, picture of such a jet as was 
before you®a moment ago, only under the action of a 
regular vibrator. It is se#wous, turning first in one direc- 
tion and thenin the other. fle Sriginal cylinder, which 
is the flatural form of the jet as it issfies from the nozzle, e 
curves itself gently as it passes along through the water. 
It thus becomes sinuous, and the ambunt of the sinuosity ə 
incrgases, ugtil in some ases the consecutive folds come 
into collision with’one another. [Several photographs of ~ 
siguous jets were shown, two of which are reproduced in 
Figs. 5 and 6.] . ô : 

he comparison of the two classes of jets isgof greaf , 
interest. 
the vibrations caused by disturbance gradually jncreasing 
as the distance from the nozzle increases; but there isa | 

-e e Ld 


There is an analogy as regawds the jnstability, © a 
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great difitrence as to the nature of the deviation from the | bre&king soap film will of necessi . 
equilibrium condition, and as to the kind of force best thansefore, dia we oe ie 
7 adapted to bring it about. The one gives way by becoming | withg the breaking of the film. The device I have 
varicose; the other by becoming sinuous. The only% used is to drop two balls simultaneously, so that 
eforces capable of producing varicosity are symmetrical | one should determine the spark, and the other 
e forces, which act alike all round. To produce sinuosity, | ruptures the filn?. They most obvious plan was to 
we want exactly threverse—a force which acts upon the | hang iron Walf$ to two electro-magnets, aid cause them 
jet transversely and unsymmetrically. : to drop by breaking the circuit, so that both” were let go 
" I will now pass on’ to another subjeot for instantaneous | at the same moment. The metfod was not quite a suc- 
ä photography--namely, the soap film. Everybody knows | cess, hoWever, beqause there was apt to be a littl hesitation 
that if you blèw a soap bybble it will break—generally | in letting go the balls. So we adopted another plan. 
before you wish. The process of breaking is exceedingly | The balis were not held by electro-nfagnetism, but by 
rapid, and difficult to trace by the unaided eye. If we springs (Fig. 8pressing laterally, and these vere pulled 
can get a soaB film on this ring, we will project it upon | og by electro-magnets. The proper moment for putting 
the ha and then break it before your eyes, so as to | down the key and so liberating the palls, is indicated by 
oe you to form your own impressions ag to the | the tap of the beam of af attracted disk electrometer as it 
rapidity of the operation. For some time it has been my | strikes against the upper stgp. One falling ‘ball deter- 
ambition to photofraph a soap bubble in tle act of| mines the spark, by @lling up most ofthe interval between 
e breaking. I was prepared for difficulty, believing that the | two fixed ones submitted to the necessary electric 
Sahat was less than the twentieth of a second. | pressure. Another ball, or rather shot, wetted with 
ut it turns out to be a good deal le$s even than that. |ejcohol, is let go at the same moment, and breaks the film 
Accordingly the subject is far more difficult to deal with | èn its passage through it. By varying the: distances 
than are those jets of water or coloured liquids which one dropped through, the occurrence of one event may be 
adjusted relatively to the other. The spark which passes 
to the falling ball is, however, not the one which illumi- 
° nates the photographic plate. The latter occurs within 
the lantern, and forms part of a circuit in connection 
with the sufer coatings of the Leyden jars, the 
e Cad 
° 
e >° (] 
Fic. 7. 
whole arrangemert being similar to that adopted 
” e Fic. 5. by Prof. Lodge in his experiments upon alterna- 
bs ® tive paths of discharge. Fig. 8 will give, a general idea 
n’ hot hat n t that th of the disposition of the epparatus. [Several photo- 
y anA otpgtaph at any moment that the sparl: happens'to gfaphs of breaking films were shdwn upon the screen; 
* There is the film, seeg by reflected light. One of the | One ofthese is reproduced in Fig. 7.]* 
first difficulties we have to contend with is that itis not | g hie evidence af our photogagas supplies the explana’ 
Bros a shor’ pouch it “The 1 hot Bas gone itouch: as tion—namely, that the rupture of the film is an extra- 
e you see, but it has‘hot broken the film; and whên the ordinarily mapia operation. It ne o that pr whole 
film is a thick one, you m@y drop a shot through almost | difference between being too early and .to@ late was 
any number of times from a moderate height without pro- eee. Kaan e che E A aroi : 
„ducing any effect. You would suppose that the shot in R ws PE Pot Thes RRA of the b atl would 
Kome throu Would necer atiy biako a noie aud cae te far be about 100 inches per second ; therefore the whole 
lite at he Aim. The saot goet through; however without difference between bein oe sqon and too late is repre- 
Daop atoe east Sacer pn Ta e, not vey sented by $y second Success is inspossible upless the 
wellevith a shot, but whe ball of cork stuck on the end k y 3 ay g ithin the limits of is short 
e of a pin, and pushed through. A dry shot does not oa acne ogee i e 2 
readily break the film; and as it was necessary for i . é 
R “our purpose to effest the rupture in a well-defined manner, here Deway has directed my EET E fact a 
here was a difficulty which ye had to overcome. We upré, a good many years agp, ca he ated as f the file 
+ found, after a few trials, that we coald gë: over €e by | pappare of a Sim. | WE kno that the energy of the iin 
wetting the shot with alcohol. anes i > 
: e We will try again with dry shot. Three shots håve broker, some of the areh is gong, and the epon og 
7e, gone through and ftothing has hapBened. Now weewill 9 


| “try one Wetted wigh alcohol, and I expect it will break the 
film at offce’ There! it has gone ! 
The apparatus for executing the photography of a, 
e 
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potential energy is expended in generating the velocity 
e 


ow 
* In practice there wege two sets of three jarmeach, . 
2 The appearance’ of the breaking bubble, as scen under instantaneous 
illumination, was firsy descriled by Marangoni and Stephane@li, Move 
Cimento,e1873. č *e 
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the thickened édfe, which bounds the still unbroken por- 
tion. The speed, then, at which the edge will go d&pends 
upon the thickness of the lm. Dupré took a rather, 
exfreme case, and calculated a velocity of 32 metres per 
second. Heré, yith a greater thickness, our velocity was, 
perhaps, 16 yards a second, agreeifig fairly evell with 
Dupré’s theofy. i Ri 

I now pass on to anther subject with whigh I have 
lately been engaged—namely, {he cennection between 
aperture and the definition of optical images. It kas long 
been known te astronomers and to those who study 
optics that the definition of an optical @strument is pro- 
portional to the aperture employed ; but I do not think 
that the theory is ng widely appreciated as it should be. 
I do not Rnow whejher, in the*presence of my colleague, 


I may venture to say thaț I fear the spectroscopists are 
e 
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lenses may be. In accordance with the historical deve- 
lopment bf the science of optics, the student is told that 
the lens collects the rays from one point to a focus ate 
another ; but when he has made further advance in the 
science he finds that this is not so. The truth is that w& 
are in the habit*of regarding this sebject in a distorted @ 
manner. e The difficulty is, not to explain why optical 
images are imperfect, no matter how good, the lens em- 
ployed, but rather how it is that they manage to be as 
good as they are. In reality the optical igiage of even a 
mathematical point has a @onsiderable extension ; light 
coming from one point cannot be concentrated into 
another point by any arrangement. here must be 
diffusion, and the reason is not hard fo see in a general 
way. Consider what happens at the mathematical focus, 
where®if anywhere, the light should all be concentrated. 
At that, point all the rays coming from the griginal radiant 
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A, B, Electrodes of Wimshurst machine, 

C, D, Terminals of interior Olatings of Leyden jars. 

E, F, Balls on insulagng supports between which the discharge is taken. 

G, Attracted disk of electrometer. 

H, Knife edge. 

J» Stops ligating movement of beam. 
e 


1, Scale pan, 


among the worst sinners in this respect. They constantly 
speak of the dispersiofi of their instruments as if that by 
itself could give any idea of the ppwer employed. You 
may have a spectroscope of any degree of dispersion, and 
yet of resolving power insufficient to separate even the 
D lines. Whatis the reason of this? Whyis it that we 
cannot get as high a@lefinition as we please with a limited 
aperture? “Some people ‘say that,the reason why large 
telescopes are necessary i$, because it is ônly by their 
means that we can get exough light. That may bein 
some cases a sufficient reason, but that*it is inadequate 
in others will be apparent, if we consider the case of the 
sun. Here we do not want more light, but rather are 
anxious to get rid of a lightalready excessive. The prin- 
cipal yaison d’être of large telescopes is, that without a 
large aperture definiion is bad, h@wever perfect the 
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K, Sparking balls in connection with exterior coatings of jars. [These 
arg coatings are to be joined by an imperfect conductor, such as a 
table.} 


L, Lantern condenser. M, Soap fim. 
N, Mhowgraphic camera. o, Daniell cell. 
P, Key. Q, Electro-magnets. R, Balg. 


point arrive in the same phase. The different paths of 
the rays are all rendered optically equa the greater 
actual distance that some of them have to travel being 
compensated for in the case of those which come through 
the centre by an optical retafddtion due to the substitu- 
tion ef glass for air; so that all the rays arrive at the 
same time.! If we take a point not quite at the mathe- 
matical focus but near it, it is obvichs that there must be e e 
a goog deal of light there also. ‘The only reason for any 
diminution at th® second point lies in the discrepancies * 
of phase which now occur; and these can only enter by 
egrees. Once grant that the imagg of a mathematic&l 
péint is a diffused patch of light, and it followsgthat thege 
must be a limit to definition. The images gf the com-- , 


£ On this principle we may readily calculate the focal lemgths of lenses 


without øse of the law of sines (see PAi. Mag., December 1879). “j 
e . 
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ponents of a close double point will overlap ; apd if the 
distance between the centres do not exceed the diameter 
of the representative patches of light, there can be no 
distinct resolution. Now their diameter varies inversely 

s the aperture ; and thus the resolving power is directly 
as the aperture. oe 

My object to-night is to show you by actual*examples 
that this is so. I have prepared a series of photographs 
of a grating consisting of parallel copper wires separated 
by intervals equal to their own diameter, and such that 
the distance from centre to céntreis ;!) inch. The grating 
was backed by a paraffin lamp and large condensing lens ; 
and the photogtaphs were taken in the usual way, except 
that the lens employed was a telescopic object-glass, and 
was stopped by a screen perforated with a narrow adjust- 
able slit, parallel to the wires In each case the exposure 
was inversely a the aperture employed. The first [thrown 
upon the screen] is a picture done by an aperture of 
eight hungredths of ag inch, and the definition is toler- 
ably good. The next, with six hundsedths, is rather 
worse. In the third case, I think that everyone can see 
that the definition is deteriorating ; that was done by arf 
aperture of four humdredths of an inch. The next is one 
done by an aperture of three hundredths of an inch, and 
you can see that the lines are getting washed out. In 
focussing the plate for this photograph I saw that the 
lines had entirely disappeared, and I was surprised, on 
developing the plate, to find them still visible. That was 
in virtue of the shorter wave-length of the light operative 
in photography as compared with vision. In the last 
example, the aperture was only two-and-a-half hundredths 
of an inch, and the effect®of the centraction has been 
to wash away the image altogether, although, so far as 
ordinary optical imperfections are concerned, fhe lens 
was acting more favourably with the smaller aperture 
than with the larger ones. 

This experiment may be easily made with vtry simple 
apparatus; and I have arranged that each one of my 
audience may be able to repeat it by means of tle piece 
of gauze ang perforated card which have Ween distri- 
buted. The piece of gauze should be placed against the 
window so as to be backed by the sky, or in froħt of a 
lamp provided with a ground-glass or opal globe. You 
then look at the gauze through the pin-holes. 
smaller hole, and gradually drawing back from the gauze, 
you will find that you lose definition and ultimately all 
sight of the wires. That will happen at a distance of 
about 4} feet from the gguze. If, when looking through 
the smaller hole, you hąve just lost the wires, you shift 
the card go as to bring the larger hole into operation, 
eyou wilP see the wires again perfectly. 

That is one side of te question. However perfect 
your lens may be, you cannot get good definition if the 
aperture is too much restricted. On the other hand, if 
the aperture is muah restricted, then the lens is. o% no 
ise, and you will get as gpod an image without it as 
with it. 

I have not time to deal with this matter as I could 
wish, but I wil illustrate it by projecting on the screen 
the image of a piece of gauzegas formed by a narrow 
aperture parallel to one*set of wires. There 4s no lens 
whateyer between the gauze and the screen. [Experi- 
mene? There is the jmage* If we can dignify it by such 
*% name—of the gauze as formed by an aperture which is 
somewhat large. ow, as the aperture is gradually 
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in the faintness of the light. We camnot avoid the loss 
of liggt which accompanies the contraction of aperture, 
ebut to prove that the resul@is not so to be explained I 
will now put in a lens. This will bring the other set of 
wires into view, ang prove that there was plenty of light 
to enable’us to gee the firstset if the definition had been 
good enough. Too small an aperture, then, igas bad as 
one which is too large; and ifthe aperture is suffi- 
ciently small, the image js no worse without a Jens than 
with one. : . 

Whaf, then, is the best size of the apegture? That is 
the important qyestion in dealing with pin-hole photo- 
g apir It was first considered by Prof. Petzval, of 
Vi@nna, and he arrived at the result indicated by the 
formula, 277 = fA, where 27 is the°diameter of fhe 
aperture, A the wave-length of light, and f the focal 
length, or rather simply the distance between the aper- 
ture and the screen upôn which the image is formed. 

His reasoning, however, though ingenious, is not sound, 
regarded as an attempt at an accurate solution of the 
qvwestion. In fact it is only lately that the mathe- 
matical problem of the diffraction of light by a circular 
hole has been sufficiently worked out to enable the ques- 
tion to be solved. The mathematician to whomewe owe 
this achievement is Prof. Lommel. I have adapted his 
results to the problem of pin-hole photography. [A 
series of curves (Philosophical Magazine, February 1891), 
were shown, exhibiting to the eye the distribution of 
illumination in the images obtainable with various aper- 
tures.] The general conclusior® is that the hole may 
advantageously be enlarged beyond that given by Petzval’s 
A suitable radius is x = (fA). ° 

I will not detain you further than just tasshow you one 
application of pin-hole photography on a diffrent scale 
from the usual. The definition improves as the aper- 
ture increases; but in the absence of a lens the 
augmented aperture entails a greatly extended focal 
length. The limits of an ordinary portable camera are 
thus soon passed. The original of the transparency now 
to be thrown upon the screen was taken in an ordinary 
room, carefully darkened. The aperture (in the shutter) 
was 0°07 inch, and the distance of the 12 x 10 plate from 
the afferture was 7 feet. The resulting picture of a group 
of cedars shows nearly as much detail as could be seen 
direct from the place in question. 

e 





THE SMITHSONIAN ASTRO-PHYSICAL 
o OBSERVATOR X. 


‘THE Smithsonian In$titution, as we have already 

announced, has established as one of its depart- 
ments a Physical Observatory wlfich, with the instru- 
ments, has been supplied from the Smithsonian Fund. 
It occupies at present a temporary structure, though 
funds have been subscribed for a permanent ebuilding 
wheng Congress shall provide a suitable sitt. For the 
maintenance of the Observatory an appropriation has 
been made by Congress which,became available on 
July 1. The actual instrumental work of the enew 
Observatory, will necessarily dgvolve largely upon a 
senior and a junior assistant, who ean devote their 
entire time go research, and it is hoped that with the 
improved apparatus it will be ‘possgble to prosecute ad- 
vantageously inyestigations in telluric and agro-physics, 


e «narrowed, we will trace the effect upon the definition of 
ethe wires parallel to it. The Uefinition is gnprevigg ; 
and now it looks tolerably good. But I will go on, and 

ygu will see that the definition will get bad again. Now, 

%e the aperture has bee further narrowed, and the lines are 
* getting washed out. Again, a little more, and they are 

e ‘gone. Perhaps yot may think that the explanation lies 


and particwarly those with, the bolometer in radiant 
energy. e : i 

{in accepting ghe position of assistant secretary of the 
Smithsonian Institution ®m 1887, Mr. Langley retained 
the Direetorship of the Observatory at Allegheny for the 
purpose of completing the researches bégun there, and æ 
after his appointmeht as Secretary of the Institution, he 
still continued thg titular” Directorship, though but a 


* The distafice between the grating and the telescope lens was 12 feet pacar . z f 
. *limited Amount of time could be spared from his official 
e 
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. e 
duties at the capital. ith the completion of the equip- 
ment of the little Gbservatory at Washington, he,how- 
ever, formally resigned, on April 30, the Directorshgp at 
Allegheny, which he had hel@ since 1887; and he will, 
so far as his administrative occupations permit, give 
personal attentiof to the general diyection of, the in- 
vestigations. eè . =e 

The class@f work which is referred to does not ordin- 
arily involve the use of ghe telesgope, and that which is 
contemplaged is quite distinct frgm what is carsied on at 
prefent at any other Observatory in the United States. 
The work for which the older Government ObserVatories 
at Greenwich, Paris, Berlin, and Washington were 
founded, and in which they are now chiefly engaged, 
is the determination of relative positions of heaverlly 


bodies, amd our S@n place with reference to them. |e 


Within the past tWenty years all these Governments, 
except that of the United States, have established astro- 
physical Observatories, as they are called, which are, as 
is well known, engaged in the study of the heavenly bodies 
as distinct from their positions—in determining, for ire 
stance, not where, but what, the sun is, how it affects 
terrestrial climate and life, and how it may best be 
studied for the purposes of the meteorologist, and for 
other uses of an immediately practical nature. 

The new Observatory is established for similar pur- 
poses. Its outfit includes a very large siderostat (recently 
completed by Grubb), which is mounted in such a way as 
to throw a beam of light horizontally in the meridian. It 
is intended to carry a mirror of 20 inches diameter, and 

. is perhaps the most nfassive and powerful instrument 
of its kind ever constructed Within the dark room is 
mounted®notper large instrument—the spectrobolometer 
-—which is, in* effect, a large spectroscope with 20-inch 
circle readiffg to 5 seconds of arc, specially designed for 
use with the bolometer. Jt was made by William Grund@&v 
and Son, of New York, as the outcome of Mr. Langley’s 
experience with smaller apparatus during his earlier in- 
vestigations. The most important part of the instru- 
mental equipment is completed by specially designed 
galvanometers, scales, and a peculiar resistance box; 
and these three instruments, used in conjunction with 
the bolometer, and perhaps with the aid of photography, 
will be employed in the investigations upon light, ‘heat, 
and radiant energy in general, for which the Observatory 
is primarily intended, though some departments of ter- 
restrial physics may also receive attention. 
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THE NEW GALLERY QF BRITISH ART? 


e 

WE believe that the Committee appointed by the 
Corporation to‘tonsider the question of the grant 
of a site on theeEmbankment for the new gallery will 
soon make its report. The Pall Mall Gazette of Tuesday 
says :—@here is a vacant piece of just oneacre at Black- 
friars, on thg land acquired some years ago and clgared 
» of the old City gas-works by the Corporation. This land 
originally cost some £260,000; and on portions of it 
have been erected the City of London School and Sion 
College. The value of the entire helding has increased 
to at least £550,080 ; so that if the proposed piece, which 
is valued at about £120,000, were made gver by the 
* Corporation for the Agt Gallery, the City would still be a 

gainer of some £170,000 by the transactign.” 

In ‘the meantime, publig opinion is rapidly growing, not 
only in favour of some of our national buildings devoted 
to art finding a home in the City, byt ajso against tħe 
site at South Kensington—bought for scientific purposes, 
and required to meet existing needs—being ediverted 

rom its proper*and natural use. ° 
Both these view§ are expressed in the following 


e e o 
“men of science during the last few days, coœħtains the 
‘names of many representative men in other brancheg. 
It has been transmitted to the Lord Mayor during the 
present week. . ° 


Memorial to the Right Honourable the Lord Mayor of e 
7 London. ee ° 


We, the undersigned, having heard that there is a 
possibility of the City of London finding a site on 
the Embankment for the National Gallery of British Art, 
which a munificent donor has proposed tagbuild, venture 
to approach Your Lordship With our earnest request that 
you will yourself support, and use your best endeavours 
to urge upon the City authorities, the veryegreat import- 
ance of giving effect to this proposal. ° 

The memorial already presented to the Prime Minister 
will hafe made Your Lordship aware of the many strong 
objectiops, from the scientific pointe of vigw, to the site 
which was suggested for the gallery in the first instance. 


It is unnecessary for us, thereforg, to say moge on this ° 


subject, except tq remark that the greatest city in the 

world must be the first to suffer if, from any cause, the 

proper presentation of science and means for its study by 

its citizens ‘are in any way crippled. e i 

By affording a site on the Embankment, Your Lordship 

and the authorities you represent will be the means 

of preventing the lamentable result to which we have * 

referred, and you and they will earn the gratitude of all 

interested in scientific progress, as well as confer a great 

boon on the art-loving public. 

Among the signatories of the Memorial are the fol- 

lowing :— š 

Sir WiLLiaM Tuomsén, D.C.L., LL.D., President Royal 
Sociaty, Professor of Natural Philosophy, Glasgow. 

Dr. Jonn Evans, LL.D., F.R.S., Treasurer Royal Society. 

Lorp RAYLEIGH, F.R.S., Secretary Royal Society. 

M. Foster, M.D., F.R.S., Secretary Royal Society. 

Tuomas H?’ Huxtey, F.R.S., Dean of the Royal College of 
Science, London. 

Ligut.-@gNERAL R. STRACHEY, F.R.S., C.I.E., Chairman 
Meteordtogical Council. ‘ ; 

Nevin Story MASKELYNE, F.R.S., M.P., Professor of Mine- 
ralogy, University of Oxford. 

Sır JoHN Lussocx, Bart., M.P., E.R.S., Chairman London 
County Council, Past-President BrRish Association. 

Sir RICHARD QUAIN, Bart., M.D., F.R.S. 

Sır WILLIAM ROBERTS, F.R.S., M.D. 

WILLIAM Crookes, F.R.S., President Institute Electrical 
Engineers. : e ş 

WILLIAM SUMMERS, M.P. e 

J. W. L. GLAISHER, M. A., F.R.S. o ; 

‘ALFRED Newton, F.R.S., Professor of Zoology? University 
of Cambridge. bg a 

T. E. THORPE, F.R.S., Professor @f Chemistry, Royal College 
of Science, Treasurer Chemical Society. 

Joun W. Jupp, F.R.S., Professor of Geology, Royal College 


f Science. 
WILLiat Huseins, D.C.L, F.R.S., President Elect of the 
British Association. ° 


Sır G. G. Stokes, Bart., M.P., Past-President Royal Society, 
Lucasian Professor, University of Cambridge. : 
Sır Henry E. Roscoz, LL.D., F.R.S., M.P., Past-President 


British Association. e . e 

W. GRYLLS ADAMS, F.R.S., ProfesSor of Physics, King’s Col- 
lege, Past- President Physigay Sgristy. è 

J. FLETCHER MOULTON, Q.C.$ P.R.S. 


E. A. ScHAFER, F.R.S., Professor of Physiology, University « 
College, London. 


HerBERT McLeon, F.R.S., Professor 8f Chemistry, Coopers , e 


Hy. e 
Hygo Tinten, FSR.S., Past-President Chemical Society. . 
ARTHUR W. RÜCKER, F.R.S., Professor of Physics, Royal Col- 
* lege of Science, London, Treasurer Physical Society. e 
WALIAM CAWTHORN® Unwin, F.R.&, Professor of Engin- 
eering, City and Guilds of London Institute. ° eo. 
W. E. Ayrton, F.R.S., Professor of® Phygicsp Chy and’ eè 


Memorial, which, althgugh Cireulateg chiefly among | Guilds of London Institute, President Physical Society. 
e . 
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O. HENRICI, F.R.S., Professor of Mathematics, City and Guilds 
@ of London Institute. . 


F HENRY E, ARMSTRONG, F.R.S., Professor of Chemistry, City 


and Guilds of London Institute, Secretary Chemical 
Society. 


e Ñ. B. CLIFTON, M.A., F. R.S., Professor of Natural Philosophy, 


University of Oxf@d. 

J. BURDON SANDERSON, F.R.S., Professor of Physiology, 
Oxford. A 

WILLIAM ODLING, F.R.S., Professor of Chemistry, Oxford. 

WILLIAM Essoy, F.R.S., Oxford. 

Epwarp B. POULTON, F.R.S@ Oxford. 

E. Ray LANKESTER, F.R.S., Deputy Professor of Anatomy, 
Oxford, + 

G. CAREY FosTer,eF.R.S., Professor of Physics, University 
College, London ; Past President Physical Society. 

J. Horxrnson, F.R.S., Wheatstone Professor of Elgtricity, 
King’s College, London. 

CAPTAIN ABNEY, C.B}, F.R.S. . 

THE Very Rev. G. G. BRADLEY, D.D., C.B., Dean of West- 


minstg. ° 
WILLIAM BLACK. . 
LreWwIs MORRIS. 
W. H. M. CHRISTIE, F.R.S., Astronomer-Royal, ° 
WILLIAM MORRIS. e ° 


WALTER CRANE, 

W. J. RUSSELL, F.R.S., Professor of Chemistry, St. Bartholo- 
mew’s Hospital, Past-President Chemical Society. 

Tue Lorp TENNYSON, F.R.S., Poet Laureate. bs 

HALLAM, TENNYSON, 





CARDINAL HAYNALD. 


e 

TRE death of Cardinal Haynald, Archbishop of Kal- 

ocsa, is announced in the daily papers ae having 
taken place on Saturday, the 4th inst. It was not an 
unexpected event, as his health had been gradually 
getting worse for some two or three years. Last year he 
celebrated the jubilee of his priesthood, and Dr. A. 
Kanitz, Professor of Botany in the University of Klausen- 
burg, madé it the occasion of publishing @ eulogy on 
him as a bofanis#t. This was translated into French by 
Prof. E. Martens, of Louvain. Although an excellent 
botanist, Cardinal Haynald was better known as a patron 
of botany than as æ contributor to botanical literature. 
For the following particulars of his life and work we ar 
mainly indebted to Dr. Kanitz’s memoir. 

Cardinal Haynald was born about 1816. His taste 
for botd#hy was inherited from his father, who himself 
possessed a fine herbarfum. During his stay at Vienna, 
in the Augustinæum, a®* theological college, he became 
acquainted with Edward Fenzl, then assistant curator of the 

*botanical department of ghe Cgurt, under whose tuition 
his botanical studies took a more practical shape. His 
priestly duties, however, did not allow him to follow his 
favourite study until he was appointed Bishop of Transyl- 
vania, when, he began to investigate the flora *of*this 
country with indefatigabM@ zeal. He became Arch- 
bishop of Karthago, and afterwards of Kalocsa, and 
after the accession of Leo the Tenth to the Papal 
chair, a Cardinal. He was a long time a prominent 
member *of the Hungasian Huse of Magwates, and 
from 1873 also a member of the Royal Hungarian 
Académy of Science. *Akhough always overburdened 
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always supported botanical enterpgist, ‘both in Hun- 
gary and abroad. The herbarium at his residence 
at K&locsa was not only thg richest in Hungary, but gene 
of the largest private collections on the Continent. It 
was largely formed by the purchase gf the herbaria of 
Heuffel, Schott, KBtschy, and Sodiro. Besides these and 
the plants cbifected by himself, he acquiréd most of the 
collections which have beén distributed by sifbscription. 

Hungagy loses in Caminal Ha§nald one of her greatest 
patriots, who waœ an hbnour to his professidh, as well 
as to ssience, of which he was always a generous bene- 
factor. Schur named after him a g@nus of grasses, 
founded on Sec@e villosum, Linn., which is reduced by 
Bantham and Hooker to Agropyrum, and Kanitz a genus 
of Lobeliacez. 
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OXFORD SUMMER MEETING OF UNIVERSITY 
EXTENSION STUDENTS. 


THE process by which University Extension is carried 
throughout the country and made a vehicle for the 
further education of the adult student is well known, and 





is gradually becoming more and more appregiated in - 


proportion as those who are responsible for the method 
improve the lines on which it is carried out. The 
machinery employed embraces lectures, classes, travelling’ 
libraries, &c., but one element vitally necessary to the 
University student is not supplied by these aids. This 
element is that of residence, and it was a happy sug- 
gestion on the part of the originators to propose that, for 
one month in the Long Vacation, arrangements ghould be 
made by which those who have profited by Heing brought, 
into contact with a University lecturer shoulg enjoy the 
additional advantage of being brought under the charm 
that haunts the colleges and choisters of Oxford and 
Cambridge. 

The Oxford summer meeting commences on July 31,. 
and is continued throughout the month of August; but, for 
the benefit of students who are unable to be present 
during so long a period, the course is divided into two 
sections, the second cemmencing on August 12. It has 
beenefowmd desirable to remove as far as possible the 
fragmentary and isolated character of the lectures given 
at these meetings, and therefore, while the course will be 
complete and independent in itself, it will also form the 
first part of a cycle of study which for its full development 
will embrace a period of four summers, 

That these lectures propose something more than to 
add, piquancy to an agreeable picnicewill be shown from 
the following slight sketeh of the subjects treated—and 
treated by authorities of acknowledged reputation. To 
take the lectures on natural science first: in physiology, 
Mr. Poulton will discuss the recent aoe of Weis- 
mann’s theory of heredity, and Mr. Gotch will lecture 
on the functions of the heart. In chemistgy, Prof. 
Odling lectures on the benzene ring, and under the 
supefvision of Mr. Marsh a course of practical chemistry, 
will be conducted in the laboratory of the University 
Museum. In geology, a course bf practical instruction 
will be given by Prof. Green and Mr. Badger, fo in- 
clude excursions in the neighbeurhogd of Oxford. A 
class in practical astronomy will be welcomed at the 


eby the sacerdotal, pélitical, and social duties of hie high 
position, he found time to continue his botanical studies. 
e He published only & few botanical papers, partly on 
Hungarian plants, and partly biographical sketches of 
° botanists with whom he was more intinm™tely &cquainfed, 
as Fenzl, Parlatore, and Boissier. His greatest merit, 


Uniyersity Observatory ; whilg electricity finds an able , 
exponent in Mr. G. J. Burch. Hut the distinguishing 
feature of this meeting is the attention gifen to agri- 
cultural scence “ designed“ fo? agricultural audiences, 
under County Council schemes.” This designation seems 
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hewever, from a scientific point of view, was the assist- 

ance whigh he gav@ to botanical Studies in Hungary 

‘by establishing aggreat private herbarium, which he 

placed in “the most liberal way at anybody’s disposal, 

and by the magnanimous generosity with whigh he 
e 


somewhat vagué, arf it will be very interesting to see the 
character, of the audience attracted by this title. Four 


lectures are offeyed : the first is entitled, “ The application | 


of Science to the,ars-of Agriculture.”« This description is 
sufficiently wide, but doeg wot indicate whether the lecture 
eis intended as a s#nple of those which State-aided Board 
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schools in agri¢ulfural districts might well offer to. lads 
who have passed through the successive standards, ‘pr as 
one gddressed to the sons of farmers, and supplying*that 
form of instruction which it is the duty of agricultural 
colleges to impart Another lecture is offered on the 
management of poultry. Thisdés more ‘de nite afd more 
hopeful; and when we remember that the students who 
come up for these summer meetings are, for the most 
part, ladies, who can welf be suppésed to take ap intelli- 
genteinteré8t in this part of farmthg operations, we must 
admit that the subject is well chosen. Manures of various 
characters form tRe subject of the other two lectures, and 
will be doubtless of a sufficiently technica? character. 

The literature and history lectures are of special 
interest, and by the ¢ombinatiop of many lecturers are 
made to cover witl great completeness the medizval 
period. Mr. Frederic Hagrison gives, as an inaugural 
lecture, a survey of the thirteenth cemtury, and strikes the 
keynote of this section ; while in the entire course, which 
embraces some sixty lectures, we meet the names of Prof, 
Dicey, of Mr. York Powell, of Mr. Boas, and a host o, 
others, affording alike a sufficient guarantee for the 
excellence of the work, and a happy augury for the 
success ofgthe meeting. 





THE PROPOSED TEACHING UNIVERSITY 
FOR LONDON, 


ON Monday, at the Council Office in Downing Street 
the Universities Committee of the Privy Council, 
consisting of the Lord President of the Council (Viscount 
Cranbrook), the Earl of Selborne, Lord Monk Bretton, 
Lord Basing, and Lord Sandford, reassembled for the 
purpose of giving their decision on the petition of Kings 
and University Colleges for the grant of a charter for the 
establishment of a Teaching University for London. 

The Earl of Selborne, in giving the opinion of their 
Lordships upon the draft charter of the proposed Uni- 
versity, said, with regard to the opposition of the existing 
University of London, that some of the objections made 
might be treated as disallowed. It*had been understood 
by their Lordships that a minimum course of two years’ 
study at the new University would be required. If that 
was so, their Lordships were satisfied, and would say no 
more upon the point. The objections put forward by the 
medical faculty were generally disallowed. The word 
“London” would have to be omitted from the charter, 
but the University might be called either “the Albert 
University” or “the Metropolitan University.” With 
regard to the suggestion that ten members of the 
Faculty of Medicine should be elected to the Council, 
their Lordships were of opinion that the medical schools 
should fill five plgces upon that body, or, if it were pre- 
ferred, that each school should elect one member for the 
Medical Board of Study. If the Royal Colleges and the 
medical schowls agreed to come in together, however, the 
number of members on the Council might be rafed. 
Their Lordships did not approve of the proposed strength 
of the Council, and thovfght that four of the places might 
be accorded to the Faculty of Lay. Teachers in any 
branch of science,their Lordships considered, should be 
admitted as members of the Science Faculty, and the 
six places on the Council which it was proposed to give 
to the Royal Colleges should be supplied according to the 
29th paragraph of the Royal Commissioner§’ Report. Ifthe 
medical schools and colle&es declined to come in at first, 
provision ought to be made fo allow them to do so ift the 
future. Their Lordships thought thaf a Place upon the 
Council might be given’to the Apothecaries’ Sodety, but 
ghey were not disposed to insist upon that being done. 
The view of their *Lordships upoe the question of 
honorary degrees was that n® gich degrees should be 
granted in medicine, ary? that the holdi&g of an honorary 
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degree ipod be no qualification for election to the 
Council. The ordinary degree in medicine should not 
be granted until the whole of the prescribed conditions 
had been fulfilled. 





« NOTES. 


THE decision of the Universities Committee of the Privy 
Council with regard to the proposed new University for 
London is one that might have been expected from a body 
of non-experts. It is hasty, and will give safisfaction to no 
one by whom the subject has been seriously considered. It 
gay thrqw back the higher teaching in London for half a 


century, 
Ty. + š 


MR. WALTER BESANT, in an imaginary “ Page from the 
Kaiser’s Diary,” notes that ‘there are net to be seer® at Court 
any of ‘‘the people Who make the real greatness of the country 
—jts traders, its manufacturers, its men of science, art, and 
literature.” dt has been remarked that in tþis respect the City 
Corporation, last Friday, followed the example of the Court, no 
representative of science, or literature, or art, as such, having 
been invited to the Guildhall banquet. It would have been 
better to follow the precedent set at the time of the Czar’s visit» 
when a large number of the leading scientific men were asked 
to the reception at-the Foreign Office, and were personally 
presented. 


` AT the ensuing British Association meeting at Cardiff, it is 

proposed to hold in Section A, if possible in conjunction with 
Section G? a discussion on “Units and their Nomenclature,” 
having special regard to the new electrical and magnetic units 
now becoming necessary for practical purposes. 


THE Secretary of State for India in Council has appointed, on 
the nomiffation of the Government of India, the following 
persops to répresent it on the permanent gpversing body of 
the Imperial Institute, for the year ending April 30, 1892 :— 
WT Thiselton-Dyer, C.M.G., F.R.S., Director, Royal 
Gardens, Kew ; General James T. Walk@, R.E., C.B., F.R.S., 
late Surveyor-General of India; John W. P. Muir-Mackenzie, 
Under-Secretary to the Government of India Revenue and 


Agricultural Department. è 
e 


SIR J. D. Hooker has been elected®a Foreign Member of the 
Academy of Sciences in Buda-Pestlf 


Tue Secretary of State for the Colonies has appointed, 
on the nomination of Kew,*Mr. C. A. Barber, late Scholar 
of Christ’s College, Cambridge, and University Demonstrator 
in Botany, to be Superintendent of the recently created Agri- 
cultural Department of the Leeward Islands. he Superin-» 
tendent will reside in Antigua,®and will have the general 
supervision of the botanical stations at Antigua, Dominica, 


Montserrat, and St. Kitts-Nevis. a 


THE Counsil of University College,sLiverpool, have dppointed 
Mr. Francis Gotch, of Oxford, to their new Chair of Physiology. 


e 
THE Foreign Office has expressed the swish that the ‘‘ Flora 
of Tropical Africa,” prepared at Kew under the editorship of 
Prof. Oliver, and of which three volumes¢have appeared, should 
be contipued and completed.e It is calculated that four more 
volumes will be redtiired, and the Treasury has sanctioned a 


scheme by which the necessary funds will be provided. 
e 


Tete Accademia dei*Lincei of Rome fas awarded to Prof 


Saccardo, of Padua, in acknowledgment, of his fabgurs if + 


mycology, the Royal prize of 10,000 francs intenfed for the 


encouragement of morphological researches. 
e 
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THE Go%ernment has appointed the Council of the Society of 
årts as a Royal Commission to direct the formatjon of the 
British Section at the Chicago Exhibition. If we may judge 
from the preparations which are being made in America, the 
€xhibition is likely to be one of great splendour. One of its 


è attractions will be a ggllection of objects rélating to ethnology 


e © by the Commissioners. 


ce 


and archeology. This is being organized by Prof. Putnam. 


A COMMITTEE, as we recently stated, hês been appointed for 
the reorganization of the Natural History Museum in Paris, By 
some who interest themselves in the question it is proposed that 
the Museum should be made the only institution in Paris for 
the study of natural history. According to this scheme, all 
natural history chair? in the Sorbonne and elsewhere would be 
suppressed, while all chairs in the Museum which do not belong, 
to natural history proper would also disappear. The professors 
would have to ekamin@ all candidates in natural science 


A ComMpUTTEE appojnted by the: Photographic Society of 
Great Britain has presented a report on the proposal that the 
photographic societies of the United Kingdom should unite 
more closely for the better promotion of their common interest8. 
The Committee advfses that it should be open to photographic 
societies to affiliate themselves to the Photographic Society of 
Great Britain ; and suggestions are made as to the way in which 
affiliation should be effected. 


THE fifth session of the Edinburgh Vacation Courses will 
begin on August 3. M. Espinas, Professor of Philosophy and 
Dean of the Faculty of Letters in the University of Bordeaux, 
has been charged by his Govegnment to report upon the educa- 
tional scheme and methods of these courses, and also desires to 
inquire into Scottish higher education generally. Dr. H. de 
Varigny, who will deliver a series of lectures on general biology, 
is also to report to the French Government on the University 
Extension movement. The expected presence of these and other 
foreigners has suggested the idea that it might be well to hold, 
at Edinburgh, a small informal Congress, or rather a short series 
of meetings, fer the discussion of curricula, highe? educatjonal 
methods, and other questions of immediate interest. Particulars 
on this subject will shortly be announced. 


THE Royal Society*of Antiquaries of Ireland hold thei 
general meeting in the Town Hall, Killarney, on August 11. 
Excursions are planned for every day, except Sunday, from 
Apgust Id to 20. 


THE Royal Archæologicl Institute will hold its annual meet- 
ing at Edinburgh from August 11 to 18. Sir Herbert Maxwell 
e will preSide, 


° 
THe German Anthropological Society will hold its twenty- 
second annual meeting at Danzig, from August 3 to 5. 


HEr Mayjesty’s Commissioners for the Exhibition of e851, 
‘assisted by a ommittee of g@ptlemen experienced in scientific 
education, have made the following appointments to Science 
Scholarships for the year 1891. The scholars have been dond- 
fide students of science for at least three years, and wer@nomin- 
ated for the Scholarships ky the afithorities of thar respective 
Universities or Colleges, The Scholarships are of the value of 
£150% year, and are tena@Me Yar two years (subject to a satis- 

e factory report at the effd of the first year) in any University at 
home or abroad, or in some other institution to be approved of 
The scholars are to devote themselves 
exclusively to study and research if some bygnch af science the 
extension of which is important to the industries of the country. 
å Scholarship was offered to the University of Sydney, but the 
Council found themsefves unable to nofhinate a suitable øan- 
| didate., ‘Nominatigg institution— University of Edinburgh, 
` scholar—Jdhn ° Shields, institution to which scholar pro- 
poses to “attach himself — University of Edinburgh and 


o 
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a @ontinental University, probably Iigzig; University 
of Glasgow, James H. Gray (a),® University of Glas- 
gow 3 University of St. Andrews, William Frew, Univer- 
sity of Munich ; Mason Science College, Birmingham, fohn 
Joseph Sudborough, University of Heidelberg; University 
College, «Bristol, Fłederick „Benjamin Fawcett (a), University 
College, Britof; Durham College of Sciencë, Newcastle- -on- 
Tyne, William M’Connell, jun. (a), Durham College of Science ; 
Yorkshir College, Leed? Harry Ingle, a German, University, 
probably Wurzbur?; University College, Liverpool, Rebert 
Holt (d, University College, Liverpool ; Owens College, Man- 
chester, Thomas Ewan, Owens College, first year; University 
Cgllege, Nottingham, Edwin H. Barton (6), South Ken- 
sington; Firth College, Sheffield, Annie J. Hoyles, (4), 
Firth College, Sheffield ; University College of South Wales 
and Monmouthshire, Franke Herbert Parker, first year same 
College, second yearea German University; Queen’s Col- 
lege, Belfast, Benjamin Moore, University of Leipzig ; Royal 
Gollege of Science for Ireland, Frederick William Dunn, first 
year University of Glasgow, second year Berlin; M’Gill Uni- 
versity, Montreal, Percy Norton Evans, University of Berlin, 
and probably other German Universities; University of Mel- 
bourne, William Huey Steele (a), University of Melbourne. 
(æ) These scholars have been recommended to spend part of the- 
term of scholarship at some other institution, (4) This appoint- 
ment is conditional on the candidate passing examination for 
B.Sc. London. 


THosE who require power for electric lighting may be 
interested to know that Messrs, Priestman Brothers have a good 
account to give of the success of their oil-enging. any orders 
have been received for engines varying in size * from 1 to 25 actual 
hg. for electric lighting, and Messrs. Priestman, in order to 
meet the growing demand, have largely extended their works. 


ACCORDING to a telegram sent through Reuter’s Agency from 
San Francisco, July 11, an enormous cavern in Josephine County, 
Oregon, at a point twelve miles north of California and forty 
from the coast, has been discovered. It has two openings, and 
contains many passages 8f great beauty. There are numbers of 
semifran$parent stalactites, several giant milk-white pillars, and 
a number of pools and streams of clear, cool water. A week 
was spent in exploring the cavern, and innumerable passages 
and chambers were di&covered. On penetrating one of these 
passages for a distance of several miles, the exploring party 
came across a lake of clear water and a waterfall thirty feet 
high. All kinds of grotesque ffgures were found in the various 
chambers ; bul the only signs of animal life were discovered a 
short diftance from the entrance, where a few bones were found, 
indicating that bears had carried theireprey there. The cavern 
appears to be fully as large as the Mammoth, Cave in Kentucky. 


Dr. D. Prarn, Curator of the Calcutta Herbarium, has pub- 
lished in the Journal of the Asiatic Society of Bengal, and 
sepately, a memoir on new Indian Ladiate. Nearly fifty 
species, belonging to upwards of twenty genera, are added to 
those described in the “Flora of British India.” They are 
mostly from frontier extensions of the Empire, some from the 
east, some from the west; and nearly hæf of the species are 
new to scienge. Specially interesting among these is Prain’s 
new genus Microtena, founded ujn tlt Plectranthus Patchouli, * 
Clarke—a plantecultivated in Assam; and a stcond species, 
collected by Griffith, probably ‘in Assam. The first has since 
been *found wild in Muneypore, Burma, Tonkin, and South- 
Eastern „China. ° Twb veryedistinct spevies of the same genus 
have alsogbeen recently discovered by*Dr. A. Henry, in Central 
China. ° . 


. Ld 
THE new ‘‘Flora of Fyance,” which is being prepared by 
Prof. G. Bonnier, With 538 assistance pf a umber of botanists, 
oe ¢ ° 
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will be published an@er the auspices of the Minister of Phblic | difference would be effected by performing the experiment 77 


Instruction of France. ° y 


e 

T&e annual publication of the®very useful ʻi Correspondance 
botanique” ceased with the death of its editor, Prof. E. Morren, 
of Liége. With the aim of supplying its* place, the,Interna-’ 
tional Library, Rue de la Sorbonne, Paris, fas*now issued a 
“ Nouvelle C8rrespondance botanique ; liste des botanistes de 
tous les pays, et des étabMssements, sociétés, et jogmnaux de 
botamique.”™ $ ° 


i . 
PRINCE ROLAND BONAPARTE has issued, at his own expense, 
a handsome book on Corsica, recording hi® travels and the 
history of the island. He also gives a full bibliography relatiag 


to the subjegt. ee š 


A NEW quarterly scientific journal has made its first appear- 
ance in Paris, under the title Revue deg Sciences naturelles de 
Ouest, devoted to the interests of zoology, botany, geology, 


mineralogy, anthropology, embryology, and teratology. > 


A MONTHLY journal of natural science, which may have mang 
opportunities of doing good work, has just been started in Malta. 
It is called The Mediterranean Naturalist, and is edited by Mr. 
John H. CBoke, F.G.S. 


Tue “Dictionnaire d'Agriculture,” by J. A. Barral and H. 
Sagnier, will soon be completed. Vol. iv. is nearly ready, and 
will be quickly followed by Vol. v. 


A NEW edition of the Great Eastern Railway Company's 
“ Tourist Guide to the Continent,” edited by Mr. Percy Lindley, 
has been gublished. New editions of Mr. Lindkey’s “ Walks 
in the Ardenne$”,and ‘Walks in Epping Forest” have also 
been publish@i ; and he has compiled two other useful little 
hand-books, “ Walks in Holland” and ‘‘ Holidays in Belgium®”’ 


Messrs. Guy AND Co., Cork, send us ‘‘ Guy’s South of 
Ireland Pictorial Guide,” in which are described and illustrated 
much fine scenery and various things interesting to students of 
natural history and archeology. 


Messrs, DuLau AND Co. have isgued a catalogue of the 


works on geology which they are offering for sale. ° a 


THE results of an investigation concerning the cause of the 
insolubility of pure metals in acids are contributed by Dr. Weeren 
to the current number of the Berichte, Dela Rive, so long ago as 
the year 1830, pointed out that chemically pure zinc is almost 
perfectly insoluble in dilute sulphuric acid. Hitherto, however, 
the hypotheses put forward attenfpting to account for this singylar 
fact have been anything but satisfagory. The theory of Dr. 
Weeren is extremely simple, and is fully supported by he most 
varied experiments, physieal and chemical. 
follows: ‘‘Chemica]ly pure zinc and also many other metals in a 
state of purity are insoluble or only very slightly soluble in acids, 
because, athe moment of their introduction into the acid, they 
become surrowided by an atmosphere of condensed hydrggen, 
which under normal circumstances effectually protects the metal 
from further attack on the part of the acid,” It is found that 
when æ piece of pure zinc is immersed in dilute sulphuric acid, a 
slight action does occur during the first few succeeding moments, 
zine sulphate and free hydrogen being formed in minute quantity. 
The free hydrogen, however, ipstead of escaping, Becomes çon- 
densed by the molecular Action of the zinc upon the surface of 
the latter, and is retained therg with great (fnacity as a thin 
mantle of highly compressed hydrogensgas, capable of affording 
perfect protection against further inroad of, the acid. ° The 
experiments from which this simple and very probable explana- 
tion has been deriyed were briefly as follows. The afnount of 
themically pure zinc disgolved by the acid vas “first determined. 
It was, of course, an exceedingly nginute quantity. Considering 
this amount as unity, it was next sought®to determjne what 
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It may be stated as - 


vacuo, whe of course the escape of the hydrogen would bè 
greatly facilitated. 
circumstances to be increased sevenfold. Next the experiment 

was performed at the boiling temperature of the dilute acid, firs® 
when ebullition was prevented by increa@mg the pressure, and 
secondly wh&n ebullition was unhindered, thus again facilitating 

the removal of the hydrogen film, In the first case, when ebullition 

was prevented, the solubility was practically the seme as in the 

cold ; while in the second case, wjth uninterrupte® ebullition, the 

solubility was increased twenty-four times. Finally, experiments 

were made to ascertain the effect of introducing jnto the acid a 

smail quantity of an oxidizing agent capab of converting the 

hydrogen film to water. When a little chromic acid was thus 

introduc&i the solubility was increased 175 times, and when 

hydrogen peroxide was employed the sobubility was increased 

three-hundred-fold. The explanation of the ease with which the 

metal becomesattacked when the ordinasy impurities are present 

is that the hydrogén is not then liberated upon the surface 

of, the zinc, but rather upon the more electro-negative impurities, 

leaving the pure zinc itself open to the contjnued attack of the 

acid, The same of course occurs when a plate of platinum is 

placed in contact with a plate of pure zinc in the acid. The 

action of nitric acid, the only common acid which does attack 

pure metals, is evidently due to the oxidation of the hydrogen 

film by further quantities of the acid, with formation of water and 

production of the lower oxides of nitrogen, and even under certain 

circumstances of ammonia. 


_ THE additions to the Zoological®Society’s Gardens during the 
past week, include a Macaque Monkey (Macacaus cynomolgus) 
from India, presented by Mr. R. Armstrong; two Senegal 
Touracous (Corythaix persa) from West Africa, presented by 
Sir Brandforth Griffith, Bart. ; two Rock Thrushes {Monticola 
saxatilis) from Ltaly, presented by the Rev. Hubert D. Astley ; 
two Larggr Hill-Mynahs (Gracula intermedia) from China, 
deposited ; two' Mule Deer (Cariacus macrotis), three Summer 
Duck’ (Æx sponsa), seven Mandarin Ducks (Æx galericulata), 
five Chilian Pintails (Dafila spinicauda), two Australian Wild 
Ducks (Anas: superciliosa), a Spotteg-billed Duck (Anas 
pecilorhyncha), three Night Herons (Nycticorax griseus), bred 
in the Gardens. . 





a 
OUR ASTRONOMICAL COLUMN. 


e 

THE STELLAR CLUSTER x PERSEI.—Mr. O. A. L. Bihl has 
completed a micrometric examinayon, begun in 1870, of the 
group x of the great star cluster in Perseus, and the results are 
published by Grondahl and Son, Christiania. His survey in- 
cludes all stars down to ro'6 magnitude, and a number of 
faintes ones down to 11°7 magnitude, the@otal number of stars, 
measured being 236. The positions obtained, jotned to those 
determined in the 4 group by Pior. Krüger, with the Bonn 
heliometer, form one continuous survey of both components of 
the cluster. Prof. Vogel has determined the positions of 178 
stars inthe central part of the x group, but Mr.°Pihl’s investi- 
gation coves more than fou*times tbe area. A comparison of 
the right ascensions of the stars measured by these two obser- 
vers brought to light differences a@systematic character which 


appeargd to be neither the result of observational errors nor of ẹ 


calculation. Upon closely inspecting the measures, Mr. Pibl 
found that his value for right ascensiog was less than Prof. 
Vogel’s in the case of those stars which were brighter than the 
staretoewhiah posipions wefe referred ; whereas for all stars 
fainter than this his value was larger, and the fainter the star 
the greater the difference. ý 
A ring and a bar migrometer.were useġ in the observations, 
and the reductions were made by the ordinary methog of taking | 


half the sum of the moments of ingress aad egyesyin she cal- - 


culation—-a mode of proceeding which depends upon the sup- 
position,that the half sum denotes the instant of the passage of 
kd 


e. s e. 


The solubility was found under these , 


o 


. 
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the star through the middle of the ring or bar. This supposi- 
fion, however, is shown to be erroneous. For staw of a less 
magnitude than 5'5 there is always a detention in the apparent 
time of emersion, Which increases with the faintness of the stars 

eobserved. The cause of the error, therefore, is physiological, 
and due to the occulting micrometers employed. The law regu- 
lating it having been und, the necessary corrections have been 
applied to the measures, thus rendering the wort of greater 
use, 

The memoir represents the work of a business man over a 
period of twengy years, and with an instrument having an aper- 
ture of 34 inches. It contain®much of interest, and will doubt- 
less be appreciated as an important contribution to the know- 
ledge of the sigrs in a cluster which is certainly one of the 
grandest of telescopic objects. 





g 
ON THE KEGETATION OF TIBET. 


ie the May number of the Fournal de Botanique MM. Bureau 
and Feanchet describe a number of new plants from the col- 
lections recently brought home by M. Bonvalot and Prince 
Henry of Orleans, and give a general summary of their character, 
of which the following is an abstract :— a 
The collection was made almost entirely in a nafrow band of 
territory reaching from Lhassa eastward near the 3oth parallel 
of north latitude by way of Batang and Sitang to Tatsienlow, in 
the province of Szechwan, in West China, from which place 
their route was deflected at a right angle to Yunnan, ° 
Considered in its general aspect, the flora of this region, as 
shown in the collection, iss marked by the stunted form of the 
shrubs and dwarf character of the herbaceous vegetation. Of 
the forest trees, Coniferze and others, ho specimens were 
brought. It is characteristically a vegetation of high peaks, 
where drought and strong wifids are thé main climatic features. 
The Papaveracez are represented especially by dwarf, large- 
flowered kinds of Meconopsis. The greater number of the 
species of Corydalis are not more than two or three inches high. 
The Crucifere, such as Parrya ciliaris, in the same way are 
dwarf and large-flowered. Silene cespitosa may be compared 
with the most dwarf states of S. acaulis of our own high moun- 
tains. The honeysuckle of Tibet constitutes only a gmall bush 
about a foot high, with intertangled brancheg But it is 
especially in®theeRhododendrons and Primulas that this dwarf 
character is remarkable. All the Rhododendrons and Primulas 
found between Lhassa and Sitang—J. principis, R. primule- 
Jorum, R. nigropunci@lum, Primula leptopoda, P. diantha, and 
L. Henrici may be ranged amongst the dwarfest types of the 
genera to which they belong. It is the same with /xcarvillea. 
The Tibetan species belong to a group found also in Kansu and 
Cees qc unnan, with stem almost obliterated and corolla very 
large. 
Passing eastward in Stechwan the flora puts on a different 
character. e The leaves become larger, the number of flowers 
to each plant increases, There are many Rosacew, Orchids, 
and species of Pedicularisg amongst the Composite the genus 
Senecio is particularly well represented, and there are several 
Everlastings that approach the Edelweiss of the Swiss Alps. 
The flora of this eastern part of Tibet and western region of 
Szechwan has a strog affinity both with that of the Sikkim 
Himalaya afid that of Cengral Yunnan. Meconopsis Henrici 
represents the Himalayan M., simplicifolia, Hook. et Thoms. ; 
Astragalus litargensis, A. acaulis, Benth., Rubus xanthocarpus, 
A, sikkimensis ; Brachyactis chinensis, B. menthodora ; Gnapha- 
dium corymbosum answers to G. ngybigenum ; Androsach bisulca 
to A. microphylla ; and there are many other sin®lar parallels 
between the plants of Tibet and Sikkim, and in the same many 
paralféls may be found b&w@em the new species found by our 


e travellers in Tibet an@those gathered by Delavay in Yunnan. 





oe 


SOCIETIES AND*A CADEMIES. ary 
Lonpon. 


e Royal Society, June 18.—* An Apparatus for testing fhe 

‘Sensitiveness of Safty-lamps.” By drank Clowes, DeSc. 
- Lond., Pfofessor of Chemistry, University College, Nottingham. 
Comnfuni@tell by Prof. Armstrong, F.R.S. 


The following apparatus has been devised to render easy the J When, a mixture of ai? with a certain definite precchtage of , 
. ° 
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proéess of testing the sensitiveness of diffeseng forms of safety- 
lamps when used for detecting firedamps To enable satisfactory 
testssto be made in the laboratory, it was necessary to insure 


a| (x1) the easy and rapid produ@tion of mixtures of firedamp and 


air in known proportions; (2) to insure economy of the 
artificially prepared methane, which represented firedamp ; and 
(3) to dxamjng the flame wf the lamp undgr conditions as 
satisfactory as those existing in the mine. 

A wooden cubical box “of about 100 litres? capacity was 
constructed so as to be as*nearly gaf#tight as possible. It was 
then made absolutaly gas-tight by painting it over eith melted 
paraffig wax, which was afterwards caused to penetrate more 
perfectly by passing an ordinary hot flat-iron over the surface, 

s 











Fig. 1. 











Fic. 2. © 


e 

This testing chamber Was furnishedgwith a small inlet tube at 
the top, and with a similar outlet tube bel@w, It had a plate- 
glass window in front for observing the lamp in the interior, and 
a flanged opening below for intrdlucing the safety-lamp. This 
opening was closed by a water-seal consisting Qf a small zinc 
tray supported LY buttons, and, containing about 2 inches depth 
of water, into which the flange diffped. A mixer was arranged, 
which consisted of a light flat beard, nearly equal in dimensions 
to the section of*the thamber, and suspended by an axis from 
the upper corner of the chamber.e The mixer was moved 
rapidly Backwards and forwards from the side to the top of the 
interior of the chamber, by grasping a handle projecting throug® 
the front of the chamber. 


* 
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firedamp was reqtir@l, the methane, prepared and purified by 
ordinary chemical methdds, was introduced into the chamfer in 
the requisite quantity by the top inlet. It displaced an dqual 
voluwfe of air, which escaped throtigh the lower outlet, the exit 
end of which was sealed by being immersed just beneath a water 
surface. A vigorous*use of the mixer secured a uniform, mixture 
of gas and air throughout the int@rior of the ehamber in the 
course of a fey seconds, The lamp was then introduced into 
the chamber, and placed ingposition behind the glass window. 
The simplicity of arrangement of thé water-seal rengered the 
necessary opening of the chamber vefy briefp and the introduc- 
tion and removal of the lamp many times in succession was not 
found to produce aty appreciable effect upon the composition of 
the atmosphere inside the chamber. The®appearance and 
dimensions of the ‘‘cap” over the flame were noted as sogn 
as the cap underwept no further change. A lamp was left 
burning in tRe chamberSfor a considtrable length of time, and 
its indications underwent no change, owing to the large capacity 
of the chamber and the very liited amount of air required to 
support the combustion of the small flafne always used in gas- 
testing. The whole interior of the chamber and mixer were 
painted dead-black, so as to render visible pale and small capg 
against a black ground. e 

The methane was introduced from an ordinary gas-holder. 
A volume of water, equal to that of the methane to be displaced, 
was poured, into the top of the gas-holder. The gas-tap of the 
holder was then momentarily opened, so as to produce equi- 
librium of pressure between the methane and the atmosphere. 
The gas-tap having then been placed in connection with the 
upper inlet of the chamber, the water-tap was opened, and the 
measured volume of water was allowed to flow down and drive the 
methane into the chamber. As soon as bubbles of air ceased to 
appear through the water at*the outlet, the chamber was closed ; 
the mixer was then vigorously worked for a few seconds, and 
the mixtum of gas and air was ready for the introduction of the 
lamp. Before fhtgoducing the methane for a fresh mixture, the 
atmosphere @f the chamber was replaced by fresh air by re- 
moving the water-tray from beneath the opening at the bott 
of the chamber, and blowing in a powerful stream of air from a 
bellows to the top of the chamber, 

The chamber was supported on legs, which were arranged so 
as to place it at a convenient height for observations through the 
window, and also for the introduction and removal of the safety- 
amp. 

The observations were usually made a2 a darkened room, but 
the flame-caps were easily seen in a lighted room, provided direct 
light falling on the eye or chamber was avoided. Sie 

The capacity of the chamber was 95,220 c.c. ; accordingly, 
the following volumes of methane were introduced: for 4 per 
cent, mixture 476 c.c., for I per cent..952 c.c., for 2 per cent. 
1904 c.c., for 3 per cent. 2856 c.c., for 4 per cent. 3808 c.c., 
and for 5 per cent. 4760 c.c. It will be seen that a series of 
tests, in which the above-mentioned percentage mixtures were 
employed, involves an gxpenditre of only 15 litres of methane, a 
quantity far smaller than that requjred by any other method of 
testing as yet described. e 

Of many forms of safety-lamp tested in the above apparatus, 
the one which most satisfactorily fulfilled the two purposes of 
efficient illuminatiqn and delicacy in gas-testing was Ashworth’s 
improved Hepplewhite-Gray lamp. This lamp is of special 
constructign, burns benzoline from a sponge reservoir, and its 
flame is surrofnded with a glass cylinder, which is ground rough 
at the hinder part; this latter device prevents the numerous 
reflected images of the flame, and the generally diffused reflec- 
tions which are seen froh a smooth glass surface, and which 
rande? the observation of a small pale flame-cap very difficult, 
if not impossible, e E 

The wick of thistamp, when at a normal height, furnishes a 
flame of great illuminating power. When loweged by a fine 
screw adjustment the Same@becomes blue and non-lumimous, 
and does noteinterfere therefore with the eagy observation of a 
pale tap. The following heights of flame-cap were observed, 
which fully bear out the unusual sensitiveness of this flame. 
With o'5 per cent. of methaħe 7 mm. ; with 1 per ceħt. ero 
mm, ; with 2 per cent, 14 mm. ; with 3 per cent. 20 mp. ; with 
4 percent. 25 mm. ; anf with 5 per cent. 30 mm. a The cap, 
which with theelower proportions was somgwhat fil-defined, 


“became remarkably sharp and definite when 3 per cent. and up- 


wards pf methane was present, But even the lowest percentage 
gave a cap easily seen by an inexperfenced wbserver. s s 
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It appears from the above record of tests that the Problem of 
producing alamp which shall serve both for efficient illuminating 
and for delicate gas-testing purposes has been solved. The solu- 

“tion is in some measure due to the substitution of benzoline for 
oil, since the flame of an oil-lamp cannot be altogether deprived 
of its yellow luminans tip, without serious risk of total extinc- 
tion ; and this faint luminosity is sufficie#™ to prevent pale caps © 
from being sten, 

From further experiments made in the above testing-chamber 
with flames produced by alcohol and by hydrogen, it was found 
to be true in practice, as might be inferred from,theory, that, if ` 
the flame -was pale and practically non-luminous, the size and 
definition of the flame-cap was augmented by increasing either 
the size or the temperature of the flame. It is quite possible by 
attending to these conditions to obtain a flame which, although 
it is very sensitive for low percentages of gas, becomes unsuit- 
@ble for ghe measurement of any proportion of gas exceeding 3 
per cent. This must, for the general purposes of the miner, be 
looked upon as a defect ; but it is not a fa&lt of the lamp already 
referred to. It is of interest to note that with the Pieler spirit- 
lamp a flame-cap an inch in height wagseen in air gontaining 
only o°5 per cent. ofmethane. 


Physical Society, June 26.—Prof. W. E. Ayrton, F.R.S., 
President, iñ the chair.—The following cgmmunications were 
made :—The construction of non-inductive resistances, by Prof. 
W. E. Ayrton, F.R.S., and Mr. T. Mather. In making some 
transformer tests about three years ago, the authors had occasion œ 
t@ consider the construction of electric conductors the imped- 
ances of which should be practically equal to their resistances. 
This condition could only be fulfilled by making the inductance 
small in comparison with the resistance ; and, as the former 
does not depend on the material employed (excepting iron) it 
was important to use substances of high specific resistance. 
Carbon or platinoid begng availalvle, the latter was chosen on 
account of its low temperature coefficient. One form of resist- 
ance exhtbited consisted of strips of thin sheet platinoid 
about 6 metres long and 4 centimetres wide. Each was bent 
at the middle and doubled back on itself, thin silk being 
placed betwgen the contiguous parts and narrow ribbon used to 
bind the parts together. Twelve such strips arranged in series 
had a resistance of 2'95 ohms, and would carry a current of 15 
amperes Without changing its resistance more than qty per cent. 
This strip-reSistance was made by Messrs. C, G. Lamb and E. 
W. Smith, who at that time (1888) were students in the Central 
Institutién, and to whom the author’s best thanks are due for 
the praiseworthy manner in which they surmounted the diffi- 

ulties which presented themselves. Arfother form of resistance 

esigned for portability consisted of bare-wire spirals, each 
length having a left-handed spiral placed within a right-handed 
one of slightly larger diameter, and the two being connected in 
parallel. This device was found to reduce the indu@tance éo 
ds or sy of that of a single spiral acc&rding as the diameters of 
the spirals approach towards equali#y. Where the spirals are 
made of platinoid wire, the ratio of inductance to fesistance is 
very small, averaging about zyoryo:—On the influence of surface e 
loading on the flexure of bedins, by®Prof. C. A. Carus-Wilson. 
Referring to the practical treatment of problems on beam flexure 
as based on Bernoulli’s hypothesis that the bending moment 
is prgportional to the curvature, the auther pointed out that this 
assumes that the cross-sections remain plane afte flexure, an® 
neglects the surface loading effec! The present paper describes 
experiments made to determine the actual state of strain in 2 
beam doubly supported, and carrying asingle load at the centre, 
the effect of surface loading being taken into wccount. The 
method of igvestigation assu®es that,(1) the true state*of strain * 
at the centre of a beam may be found by superposing on the 
state of strain due to bending gnly, ghat due to surface leading 
without bending ; (2) the state of straingdue to surface loading 
only, may be found with close approximation to truth by resting® 
the beam on a flat plane instead pf on two supports; 
(3) the strain due to bending alone, may be obtained from the « e 
Beynowlli-Saint-Venant res@lts. Before proceeding to describe 
the experiments, a $hort account of the mathematical work pre- * 
vjously done on the subject was given, The nearest approach 
to the particular case here dealt with had been worked out Is 
Prof. Boussinesq, who had shown that Yor an infinite elastic 
solid bounded on one side by a plane surfage and loafled alonga" 
line on that surface, the stress (vy) on an Somers of the normal” © 
through the middle point of the line varies inversely as its dis- 
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tance (x) frèm the surface. The formula thus arrived at was 
f= 0'642., whilst for a finite beam centrally Yoaded the 


author’s experiments gave y =o0'7262, The experiments 
x 


Were made on glass beams mounted in a steel straining frame, 
and placed between È crossed Nicols ofa polarisgope. Steel 
rollers 2 mm. in diameter served as supports, and the central 
load was applied by a screw acting on a rolleg of similar diameter, 
Deflections of the beam were measured by a micrometer screw 
at a point oppose the central load, and traversing screws enabled 
the whole frame to be moved s8 as to bring any portion of the 
beam in the field of view. Circularly polarized light was some- 
times used, andga micrometer eye-piece served to measure the 
distances between interference fringes produced byloading. By 
carefully chosen experiments the author had shown that if a 
beam of glass be laid on a flat surface and loaded aeross its® 
upper surface, the shear at any point on the normal at the point 
of contact of the load %s inversely proportional to the distance 
from the point of contact. In the first experiment the crossed 
Nicols wex set at 45° t@the axis of the loaded bar; a quarter- 
wave plate was then placed between the bar and the analyzer, and 
the position of the black spot at the point where the effect of the 
shear on the polarized light was equal and opposite to that pré- 
duced by the quartewwave plate was noted. A second quarter- 
wave plate was then superposed on the first; the black spot 
moved upwards to a point where the shear was double that at 
the first position. This position having been determined, 
one quarter-wave plate was removed, and the load diminishéd 
until the original spot moved up to the second position, and 
the processes repeated. By this means a series of positions at 
which the shears were in the proportions 1, 2, 4, 8, &c., were 
determined. Plotting the results showed the curve connecting 
the shear and the distaace from the point of contact to be hyper- 
bolic. Other experiments shOwed thatethe shear at any point 
was proportional to the load. By maintaining a constant load 
and measuring the distances between the interferente fringes 
below the point of contact the hyperbolic law was confirmed. 
The effect of bending a beam is, according to hypothesis, to put 
the upper portion in longitudinal compression, and the shear 
(vertical stretch) varies as the distance from the centre of the 
beam ; the shear due to surface loading is a vertical, squeeze, 
and, as shown above, varies hyperbolically. When, there- 
fore, the bea is gubjected to both actions, the straighteline 
representing the bending strain may intersect the hyper- 
bola representing the shear due to surface loading” in two 
points, and since, at ghe corresponding points in the central 
section, the shears are equal and opposite, the elements are 
only subjected to voluminal compression, and will exert no 
bi-refringent action. Hence, when viewed through crossed 
Nicols, black spots will be seen on a white field. Keeping the 
lcad conStant and diminishing the span should cause the spots 
to approach each other, dnd when the line is tangential to the 
hyperbola, the spots coin@lde. These deductions were con- 
firmed by experiment, and it was found that for a span of less 
ethan four depths, no point of zero shear exists on the central 
section. The strains in beams subjécted to surface loading were 
thus shown to be of a character different from those usually 
assumed, the neutral axis instead of coinciding with the axis of 
the beam, being lifted ep in the centre, and its shape deperding 
8n the load aml span. Other jngenious and interesting experi- 
ments on beams were described, in some of which the lines of 
principal stress were mapped out. Remarkable results were 
obtained, showing that although the tension lines given by 
Rankine and Airy are nearly correct, the curves of compression 
may be ‘ery different, and have Very curious sh@pes. Prof. 
Perry thought the local loading effect would not be so important 
in long beams, and inquireds wisegher in ordinary test pieces local 
loading would affect she breaking strength. He alsos asked 
“what effect the fact of the load making contact over a surface 
instead of along a linegwould have on the results, and in reply 
Prof, Carus- Wilson said the effect was to raise the asymptote of 
the hyperbola representing the surface loadigg stress abéveethe 
surface of the beam.—On pocket electrometers, by C. V. Boys, 
E.R.S. This communication described modifications of electre- 
meters adapted for pgrtability. As quagtz fibres increase the 
delicacy and diminish the disturbing influences affecting instru- 
Iments, puch smallergcontrolling forces can be employed than 


when silk if used for suspensions. He had, he said, pointed 
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galvanometers small. Applying similar reasəning to electro- 
meterg, he remarked that making an instrument one-tenth the 
size @f an existing one reduced the moment of inertia of the 


needle to Ba whilst the deflecting couple for given potentials 


would only be ṣẹ gf its former value. The small instrument 
would fof thesame periodic me be 10,000 times more sensitive 
than the large one, provided, the disturbing influgnce could be 
reduced in the same proportion. . This, however, was not 
ordinarily possible, for anf method t making contact with the 
needle, such as byea fine¢wire dipping into acid Br mergury, 
preyentgd very small controlling forces being used. Still, by 
suitable devices a large proportion of the fll advantage could 
be obtained; a dreely suspended needle without liquid con- 
tagts was essential to success. The first instrument described 
was one in which the needle was cylindrical, contiguous quagters 
being insulated and connected to the offposite end? of a minute 
dry pile placed within the needle; opposite quarters were thus 
at the same potential, and at a diferent potential to the other 
pair of quarter cylinde®. This was suspended within a glass 
tube silvered on the inside and divided into four parts by fine 
longitudinal lines. In such an instrument the needle and 
uadrants are reciprocal, and the deflection depends on 
the product of the difference of potential between the 
quadrants and that between the parts of the needle. Owing 
to the dry pile not being constant, the instrument, was found 
untrustworthy, but when working at its best a Grove cell would 
give 30 or 40 millimetres deflection. The next step was to 
make a cross-shaped needle of zinc and platinum, and rely on 
contact electricity to keep the parts of the needle at different 
potentials. This bold experiment proved remarkably successful, 
for the instrument was very sensitive. A disk-shaped needle 
with quadrants, alternately zinc afd platinum, was then em- 
ployed, and by this a small fraction of a volt could be measured. 
The weight of the disk was only ẹ, of a gramme, snd the in- 
strument could be turned upside down or cgrfed about in the 
pocket with impunity. Another small instrument with the 
stationary quadrants of zinc and copper was exhibited, and by 
rotating them through an angles of 90%, so as to bring 
them in a different position relative to the parts of the 
needle, a deflection of several degrees of arc was produced., 
In the course of his remarks Mr, Boys made several sugges- 
tions relating to ballistic electrometers and electrostatic 
Siemens dynanometers, and pointed out the possibility of 
instruments such as he had exhibited being of use in elucidating 
the obscure points in connection with so-called “ contact electri- 
city." The President complimented Mr. Boys on the beautifully 
simple and remarkably sensitive electrometers exhibited. He 
remembered that some years ago Mr. Gordon made a very 
small electrometer, but its insulation was insufficient for electro- 
static work. He agreed with Mr. Boys as to the advantages of 
small instruments, providing sparking across or tilting of the 
needle could be prevented. On the other hand, he thought the 
use of small potential differences*on the needle was a step in the 
wrdbg direction, when gregt sensibility was required. Prof, 
Perry agked if the needle could not be kept charged by 
occasional contacts with a charged acid cup. Mr. Boys said he 
had originally intended using a fairly Mighly charged needle, but 
had not yet done so. He also suggested thagan electrometer of 
very small capacity might be made by reducing the quadrants 
surrounding a disk-needle, until they became like smgll tuning- 
forks.—A paper on electrification due to the coħtact of gases 
with diquids, by Mr. J. Enright, and one on the expansion of 
chlorine by heat, by Dr. Arthur Richardson, were taken as 
read, s 


e 

Entomological Sqciety, July 1.—Mr. Frederick DuCane- 
Godman, F.R.S., President, in the chair.—@fr. Jacoby exhibited 
a specimen of a species of Coleoptera belonging to the family 
Galerucide, @ith the maxillary pajpi extraordinarily developed, 
—C&non Fowler, on behalf of ME. W oughton, <a of 
Forests, Poona, exhibited specimens of a bug imitating an ant, 
Polyrachis piniger, and of a® spéder imitating a species of 
Mutilfa, and read the folfowinggnotes :—‘‘ I have taken a good 
m&ny specimenseof ¢ bug which has, achieved a very fair 
imitation of Polyrachis spiniger (unger the same stone with 
which it may be found), even to the extent of evolving a pedicle 
and spines in what,, were it an ant, would be its metanotum® 
Curiously enoughp h@wever, these spines are apparently not 
alike in any two specimense “Is it that this bug is still waiting 


out some tine ago the great advantages arising from gnaking |,» for one obits race td accidentally, spoM spines more like those of 
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* of their parents, and its @eari 
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P. spiniger, and thus ¢0 set the ball of evolution rolling afre&h ? 
or is it that the present fough copy of sfzmiger’s spines is found 
sufficient to deceive? The bug has also been found ine the 
Nilgherries, Mr, Rothney remark@ on the above species :* I 
have not found the species mimicking Mutilla ; but in Calcutta 
and Barrackpore, where P. spiniger is a trge ant, forming its 
net'by spinning tggether the twigseof a shrub, the mfmicking 
bug also assumes arborea] habits, and may be found on the 
trunks of trees °with the ants.’”—Mr. Porritt exhibited living 
specimens of Eupithecia exfnsaria and Geometra smaragdaria: 
The pysition @ssumed by the former proved gonclusivefy that it 
had rightly been placed in the genus Lupithecia.—Mr. Cyowley 
exhibited two specimens of a Papilio from the Khasia Hills, 
belonging to an undescribed species allied te P. pagone, sub- 
generic section Chilades, Colonel Swinhoe remarked that he 
possessed a specimen from Northern Burmah. Mr, Moore an 
others took part in the*d@iscussion which followed.—Mr. Dallas 
Beeching exhibited a sp@cimen of Plusia moneta, recently taken 
by himself at High Woods,eTonbridge, and specimens of 
Gonepteryx cleopatra, lent him for exhibiton, which were alleged 
to have come from the same locality.x—Dre Algernon Chapman 
exhibited the larva of Micropteryx calthella, and read notes on 
hem.—Colonel Swinhoe read a paper entitled ‘On New Specie. 
of Heterocera from the Khasia Hills.’—-Mr. Crowley read 
paper entitled “On a New Species of Prothoe.”’—Mr. C. J. 
Gahan read a paper entitled “On the South American species 
of Diabrot®a, Part 2,” being a continuation of Dr. Baly’s paper 
on the same genus published in the Society’s Transactions for 
1890, Part 1.—Mr. W. F. Kirby communicated a paper entitled 
‘t Notes on the Orthopterous family Afecofodide.”—Prof, West- 
wood communicated a paper entitled ‘‘ Notes on Siphonophora 
artocarpi.” 

EDINBURGH. 


Royal Society, June 15.—Mr, T. B. Sprague in the chair. — 
Dr. Johnsæ Symington and Dr. H, A. Thomson cemmunicated 
a paper on a case,of defective endochondral ossification in a 
human foetuse~Dr, J. Berry Haycraft read a paper on the 
alkaline and acid sglts of the blood and urine, and especialy 
those of phosphoric acid.—Dr. J. M. Macfarlane presented the 
second part of a paper on the structure, division, and history 
Qf vegetable and animal cells, in which he stated that as a 
result of extended observation he still adhered to the view that 
a typical cell consists of protoplasm, nucleus, nucleolus, and 
endonucleolus, the whole usually surrounded by a cell wall ; 
that the nucleolus is the important part, equally in division and 
in sexual union of cells; that after division had ceased, syccessive 
fragmentation of endonucleolus, nucleolus, and nucleus occufred, 
though to a varying degree in different cells; that thus a multi- 
endonucleolar was followed by a multinucleolar, and this by a 
multinuclear state. He regarded the nugleolus of every cell as 
the sexual centre directly derived from union of the chromatic 
substance of the male and female pronuclei of the ovum, and 
that from the nucleolus extremely fine radiating threads of 
chromatic substance passed out along the achromatic fibrils, 
which last he viewed as a finely difigrentiated reticulum of the 
ground protoplasm. - By union of the radiating clfomatic 
threads, the author considered that the nuclear membrane 
was formed, while continuations radiated outwards from this 
through the cell-prajopfasm to convey stimuli to and from the 
sex-centre or nucleolus. He further stated that many facts and 
direct observations made tended to show that the radiating 
threads from the nucleus, and ultimately therefore from, the 
nucleolus, of one cell are connected with corresponding 
ones from other cells, and this, if fully verified, would 
cause us to regard an orgasm as a sexual whole, and the male 
and fefhale reproductive cells as being specially set aside to hand 
down hereditary and acquired conditions.” He showed that this 
had a special bearinfon the next communication submitted—a 
comparison of the minute strugture of plant hybriuls with that 

if. on biological problems, Ata 

previous mectang of the Society (May 4) hegdirectly demon- 
strated, by three parallel laptegn exhibitions of micro-photo- 
graphs, that the tissues of root, stem, deaf, and flower parts in 
the hybrid named by Dr. Master8 Philagerig Vejtchii, are eXactby 
intermediate, when of corresponding age, between those of the 
parents ; and further, that*when a structure is developgd in one 
arent, but is absent in the other—e.g. the sepal honey gland 
of Lapageria—the hybeid shows it of hadf the size. He now 
referred to eleven other hybrids whose tissues he had worked 
over in detail, and selected points from about sixty others, 
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examined more or less minutely. By triplets of miero-photo- 
graphs the author not only demonstrated that a hybrid is, to itss 
minutest details, a blended reproduction of both parents, but 

*that where the parents show diverse morphological details, 

these may be handed down to the hybrid of half the size, or one 

only may be inherited. He advanced a theory to explain this, 

and then compared the tissues of Cytisus Srami (see also Gard. 

Chron., July®1890, p. 94), which he regarded as a true graft 

hybrid. He concluded by referring to the colour, flowering 
period, and constitutional vigour of plant hybrids, and to the 
light shed by these inquiries on the effects of egvironment, on 
the influence of sex, and on heredity.—Prof. Tait communicated 

paper, by Prof. Stokes, on an optical proof of the existence of 
suspended matter in flames. The method consists in con- 

densing sunlight on the flame. The light gs scattered by the 

solid particles in an extremely thin layer both where the beam 

enters thg flame and where it leaves it. It is polarized in the 

plane of reflection. The effect is not found in some flames— 

such as a Bunsen flame tinged with burw#ing sadium, In the 

latter case this seems to be due to the fact that the sodium is in 

the form of vapour—not of solid particleg, ‘ 


SYDNEY, 


Royal Society of New South Wales, May 6.—Annua 
Meeting.—Dt. A. Leibius, President, in the ghair.—The Report 
stated that 25 new members had been elected during the year, 
and the total number on the roll on April 30 was 457. During 
the year the Society held eight meetings, at which the following e 
papers were read :—-Presidential address, by Prof. Liversidge, 
F.R.S.—On a compressed-air flying machine, by L, Hargrave. 
—On the treatment of slips on the Illawarra Railway at Stanwell 
Park, by W. Shellshear.—On native names of some of the runs, 
&c., in the Lachlan district, by F. B, W. Woolrych.— Remarks 
on a new plant rich in tannin, by Charles Moore.—Record of 
hitherto undescribed plants from®Arnheim’s Land, by Baron 
Ferd. von Mueller, F.R.S.—The theory of the repetition of 
angular measures with theodolites, by G. H. Knibbs,—On some 
photographs of the Milky Way recently taken at Sydney Ob- 
servatory, by H. C. Russell, F.R.S.—Australian aborigines : 
varieties of fogd and methods of obtaining it, by W. T. Wyndham. 
—On the application of the results of testing Australian timbers 
to the-desjgn and construction of timber structures, by Prof. 
Warren. eglogical notes on the Barrier Ranges silver-field, 
by C.e W. Marsh.—Some folk-songs and mythg from Samoa, by 
the Rev. T. Powell and Rev. G. Pratt, with an introduction and 
notes by*Dr. John Fraser.—The coal-fields of New South 
Wales and their associated eruptive rocky by T. W. E. David. 
—Some remarks on the Australian languages, by Dr. John 
Fraser.—On the 74-ounce compressed-air flying machine, by L. 
Hargrave.—The Medical Section held seven meetings, at which 
nine papers were read ; the Microscopical Section held seven 
meetings, at which interesting exhibits were shown. —THè Clarke 
Medal for the year 1891 had been fwarded to Prof. F. W. 
Hutton, Canterbury College, Christ CRurch, New Zealand.—The 
Council had issued the following list of subjects with the, offer of 
the Society’s bronze medal and a pgize of £25 for each of the o 
best researches if of sufficien? merit :—-(To be sent in not later 
than May 1, 1892) Oa the iron-ore deposits of New South 
Wales; on the effect which settlement in Australia has produced 
upon igdjgenous vegetation, especially thesdepasturing of sheep 
and cattle ; on the coals and coal measures of Austealasia. (To ® 
be sent in not later than May fr, 1893) Upon the weapons, 
utensils, and manufactures of the aborigines of Australia and 
Tasmania; on the effect of the Australian climate upon the 
physicaledevelopment of the Australian-born popuBtion; on the 
injuries occagioned by insect p€sts uponintroduced trees. #-A most 
successful conversazione had been held in the Great Hall of the 
University on December 10, at bic 800 guests were present, 
—The Ghairman read the Presidential Address, and the officers 
and Council were elected for the ensuing year, Mr. II. C. 
Russell, F,R. S., Government Astronomeg, being President. 
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PARIS. 


. ° o 
Academy of Scfènces, July 6.—M. Duchartre in the chair. 
On the lunar inequality of long period due to the action of 
Venus, and depending ypon the argument 4 + 167 — 87", by M9 . 
F. Tisserand. According to Delaunay, iñ calculations of this ant 


inequality it is possible to neglect powers g£ the inclingtion of . 


the orbit of Venus higher than the second. Tissefand shows, © 
however, that terms which contain the fourth power of the 
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inclinatioa may have a sensible influence, and diminish the co- migation in absolute measure of the Mternal thermal conductivity” 
efficient of the inequality in question by a tenth of its value— | of badly conducting bodies. es 
hat is, by about 1”°6.—On the manner in which the velocities id 

e are distributed from the entrance of a cylindrical tube of circular 
section widened at the mouth up to the points where uniformity” 

eis established, by M. J. Boussinesq.—The flight of insects 

e studied by photochggnography, by M. Marey. The author 
describes an apparatus which he has used to obtain, photographs 

of flying insects. It allows exposures to be made so short as 
astoy Of a second, His observations indieate that the wings of 
insects in flight, by meeting obliquely the resistance of the air in 
to-and-fro mowements, act in a very similar manner to the 
sculls used to propel rowing-boats.—Study of the tetra-iodide 

of carbon, by M. Henri Moissan. By acting on carbon tetra- 
chloride with Boron tri-iodide,.the trichloride of boron and the 
tetra-iodide of carb@n are obtained by double decomposition. A 
detailed account is given of this reaction. The carbon tetra- 
iodide thus prepared forms comparatively large crystals of 2 
beautiful red colour, yery similar to the rubies synthetically pre- 
pared by MM. Fremy and Verneuil. Several new reactions 

. with this compound are described.—Compounds of camphors 
with the®aldehydes : ©n a new mode of formation of alkyl 
camphors, by M. A. Haller.—The Ewcene formations of 
Algeria, by MM. Pomel and Ficheur. It has been previously 
shown that the Eocene formations of Algeria may be divided 
into the three grougs, lower, middle, and upper. “The observa- 
tions now stated indicate that the Middle Eocene formations 
only extend over a narrow zone, and that they are characterized 

* by Nummulites of the groups Numm. levigata and Numm. per- 
forata. The Lower Eocenes are defined from a nummulftic 
point of view by Numm. planulata, Numm. biarritzensis, and 
Numm. gizehensis.—Method of ready transformation of the 
tubercular products of joints and certain other parts of the 
human body, by M. Lannelongue.—On the determination of 
the constants and coefficients of elasticity of nickel-steel, by M. 

E. Mercadier. Experiments*have beer made to determine the 


relation * for solid sonorous bodies, and, therefore, the coefficient 


k 
of dynamical elasticity, by a method founded on Kirchhoff’s 
‘theory of vibration of circular disks. From the results obtained 
it appears that the incorporation of a sufficient quaatity of nickel 
with steel tends to make the alloy isotropic. The mean co- 
-efficient of dynamical elasticity for alloys containing about § per 
cent. and 25 per cent. of nickel is 18,600, whereas that of pure 
steel is 20,700.—SCalculation of molecular volume, by M. G. 
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Royal Academy of Sciences, June 10,—-On the tre&tment 
of cancer through injections, by Prof. Rossander.—Analysis of 
a pyrite, which seéins to contain a new elément, by Herr L. J. 
Igelstrém.—*A¢letter from Baron Ferd. von Meeller on the Aus- 
tralian contributions towards a South Polar expedition planned 
in Sweden, communicated by Baroy Nordenskidld.—The inten- * 
sity of tbe radiation of gaseous bodies under the ge as 
electric discharge, Sy Dr. k Angstrém.—On derivates of salphur 
urates?iii,, by Dr. Hector.—A solution of a mechanical problem 
which leads to the functions of Rosenhain, by Dr, Olsson.— 
Some experimerfs on the respiration of the Algæ, by Miss H. 
Jeovén.—The African genera of the Calandrides related to the 
Oxypisthens, by Prof. Chr, Aurivillius -sA comparison between 
the methods of Ångström afid Neumanndor determining the con- 
ductibility of heat in bodies, Part iii., by Dr. Hapstrém.—On 
1-6 dibrom-naphthaling, by Hétr Forsling.—Triazol combina- 
tions produced from aldehydes and dicyan-phenyl-hydrazine, by 
Herr Holmqvist.—On the ammoniacal combinations of iridium, 
Wy Dr. Palmer.—On the formulas for calculating the mortality 
@luring the first year of human life, as derived from the statistics 
of the population, by Dr. G. Enestrém. 
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grass and weeds appear, and that by the action of sun and 
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THE TEACHING: OF FORESTRY? 


A Manual of Forestry. By William Schlich, C.I.E., 
Ph.D. Vol. II. (L8ndon: Prachiry; Agnew, and Co., 
.18807 : 
j” a loop of the Main river in Baas Franconfa, east of 
Aschaffenburg, rises an extensive mountainous coun- 


try, clothed with almost unbroken forest of singular baauty i 


and of epormousevglue. It is the Spessart, in old times 
known as the home and haunt of great highway robbers, 
but also known from time immemorial as the home of the 
best oak timber in Germany. Tife red sandstone of the 
Trias, which everywhere is the underlying rock in this 
extensive forest country, makes a light sandy loam, whith, 

where deep, is capable of producing tall, cylindrical, well- 
shaped stems. Having grown up, while young, in a 
densely*crowded wood, the oak here has cleared itself of 
side branches at an early age. Hence these clean straight 
stems, which in the case of spruce, silver fir, and other 
forest trees, may justly be said to be the rule, but which 
the oak does not produce, save under these and similarly 
favourable circumstances. The species here is Quercus 
sessiliflora : this species does not form pure forests, but is 
always*found mixed with other trees, the Rornbeam, the 
beech, ang onthe lower slopes of the western Schwarz- 
wald, the silver,fir. In the Spessart, the beech is qsso- 
ciated with the oak, in*the same manner as the bamboo 
is the chief associate of the teak tree in Burma. 

In publishing his manual of forestry, the author 
wished in the first instance to place in the hands of 
the students at the Coopers Hill Forest School a hand- 
book to facilitate their studies. hat Forest School was, 
it may be remembered, established in 1885, in tonsection 
with the Royal Indian Engineering College at the same 
place, in order to give the needful professional training to 
young Englishmen who desired to tnter the Indian Forest 
Department. Accordingly, when the first volume of that 
manual appeared in 1889, it was natural that some, who 
took a strong interest in the progress of forest manage- 
ment in the British Indian Empire, were surpgised that 
the book did not deal with Indian trees, and that its 
teaching related to the oak, the beech, the Scotch pine, 
and other trees of Europe. 








| 


porous soil, which is shaded by dense masses of foliagee 
Hence the advantage of associates, which, like the begch 
in Europe and the bamboo in Pyma, shade the ground, 
| with their dense foliage and enrich it by the abundant 
| fall of their leaves. But it is not only the condition of the 
| ground which is improved by these useful associates. Teak 
and oak have this specialty also in conemon, that, when 
growing up alone, their stems, instead of running up into 
clean cylindrical boles, are apt to throw opt side branches, 
which greatly impair the market vague of the log. But 
when growing up in dense masses with their natural 
associates, these latter, crowding in as they do on all 
sides,.around the oak in the Spe%sart and the teak in 
Burma, prevent the development of side branches and , 
| thus produce clean and regularlyShaped stenfs. 

In these and many other ways are the associates of th 
teak and of the oak useful friends, so to speak. Under 
i certain circumstances, however, and at certain periods of 
their life, they are dangerous enemies to their more 
valuable companions. On the sandstone of the Spessarte 
and elsewhere, the beech, as a rule, has a more vigorous 


| growth than the oak ; it gets the upper hand, and, unless 


By some of these zealous , 


friendseof Indian forestry the book was pronounced a i 


failure, because it did not treat of Indian forest tregs. 


treatment of his woods are the same all over the world, , 
én fndia as well as in Europe. But while the application 
of these principles to “the treatment of Indian forests is 
not more than thirty-five years old, the mgthodical and , 
systematic treatmené of fiuropean forests is of old etand- ; 
ing, and bås stood the test of experiegce. 
forests of Burma, the bamloo has‘ a position Similar to that 
of the beech in the oak forests of the Spessart. Oak and 
teak are both trees” with comparatively "ght foliage. Pure 
woods of these species, while young, are sufficiently dense 
æ to shade the groynd, whereas at an ativanced age the 
wood gets thin, the canopy ight, and the result is that 
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; over the rest of the area. 
The principles which guide the forester in the proper į 


i 
i 
| 
j 
i 
| 
H 





it is cut back or thinned out in time, the oak, if both are 
growing up in an even mixture, has no chance. The 
bamboo is even more formidable as an enemy of the 
young teak tree. Though the teak may have had a long 
start ;eif a crop of bamboos—either the shoots of old 
rhizomes, or perhaps the result of general seeding of the 
old bamboo forest, cleared away to make room for the 
teak—spfings up among it, the teak is doomed. As 
soon as the rhizomes of the bamboo have acquired 
sufficientsstrength, they produce, within a few weeks, 
diring the rains, such a profusion of full-sized shoots, 
say 20 to 30 feet high, that the young teak trees among 
them are throttled and extinguishgd. 

The similarity in the relations of teak and bamboo in 
Burma, and of oak and beech in the Spessart, has led 
foresters in both countries to devise similar arrangements 
for the regeneration of these forests. In the SpeSsart, when . 
the old timber in a compartmegt of the forest is cut, the 
best places for the growth of the oak are selevted, and the 
oak, which here sells at the rage of from 2s. to 38. a cubie 
foot for sound and wefl-shaped pieces, is sown on soil 
most suitable for its development; while the beech, the 
tiber of which only fetches about qne-fifth of that amount, 
is allowed to reproduce natyrally from self@own seediirlgs 
Among the oak also a certain 
but small proportion of beech springs up, and even where 
puresoak woods may be the result of theseproceedings, it. 
will not Be difficult, wh&n they eare sufticiently*advanced, * 
to introduce such a proportion of beech as will secure 
their satisfactory develofment. gn the same way in 
Burma, selected areas are cleared for the growth of teak 


In the teak | in the original forest, the clearamce beins effected and, 


the teak planted with the aid of that rude mode of shifting 
®.. S 5 

cultivation, known as the Toungya system. 

ə Many other instances might be quoted, in which similar 

practices have developed in the r@iring and tending of 

woods in Europe and in India. The principles of syti- 

culture are the same everywhere, ‘and thè appli cation ® 


of thgse principles to the treatment of woods’ in different 
e N oo? 
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_ Parts of the globe has, in many instances, led to the adop- 

tion of similar methods ; hence Dr. Schlich was right in 

Selecting the timber trees of Europe to illustrate the 
application of these principles in the manual before us. 

e Sylviculture, the auggor explains, is the formation and 
tending of woods, and he divides his subject into four 
chapters, The first of these chapters treafs of preliminary 
works; such as choice of species, fencing and reclamation 
of the soil by d@aining, the fixation of shifting sands, the 
breaking through of an impermeable substratum (pan) 
and the like. Ig regard to the fixation of shifting sands, 

- an Interesting accoufit is given on p. 33 of the methods 
which have been most successfully practised on the west 
coast of France, in order to stop the progress inland of 
the coast dunes,*and tô clothe these ridges of rolling sand 
witha productive forest of the cluster pine (Pzzus Pinaster). 
A belt, in many places five miles wide, along the coast of 
Gascony, and considerably further north, has in this 
manner been reclaimed, and the steady progress of the’ 
sand, which had covêred large areas of fields and meadows, 
and which had destroyed numerous villages, has thus been 

ə arrested. 

Chapter ii, deals with the formation of woods by® 
artificial and natural means. The Spessart, which has 
been mentioned above, is an instance in which both 
artificial and natural means are used in order to effect 
the regeneration of the forgst, so as to insure the pro- 
duction of timber of the highest possible commercial 
value. In most large forest districts on the content of 
Europe, both the natural and artificial method are 
employed. As the author says on p. 178, neither the one 
nor the other system “is the best at all times and under 
any circimstances; only a consideration of thg local 
conditions cap lead to a sound decision as te which is 
preferable in a gfven case.” In France, for instancé, a 
country highly favoured by a climate uniformly* moist 
and mild, where mogt forest trees produce seed more 
frequently than in Germany, natural reproduction may, 
broadly speaking, be said to be the rule and planting the 
exception, But in France, also, planting operations on a 

» large scale have been qarried out on the dunes of the 

west coast as well as on kare mountain-sides of the Alps, 
the Cevgnnies, and the Pyrenees, and, wherever neces- 
‘sary, planting is resortedgto, to,supplement the natural 
regeneration of the forests. 

An instance in which over a Jarge extent of country the 
forests are regenerated artificially may be found jnethe 
State forests 8f the kingdomef Saxony, together with most 
of the communal and many of the private forests in that 
country. The State forests of Saxony cover an area of 

e 432,000 acres, and by far the larger portion of this area is 

stocked with pure spruce forest treated on a shoft rotation 
of eigbty years, and regqnepated artificially by planting. 
The high prices realiged in this industrious and thickly 
populated country, even for timber of small sizes, have 

» e gradually led to the {doption of this system; and the 
State forests of the kingdom of Saxony are a pattern, of 
methodical and most successful management. The forest 

ranges, all in charge of highly trained superior forest 

officers, are small, c@ntaining not mofe than 2000 to 3080 

atres each, and magy of these ranges have a steady regu- 
lar annual yield of 140 cubic feet of timber per acre, and 


. i d 

and local, of too marks per hectare, yich corresponds 
to forty? shillings an acre. 

+ But fn Great Britain also, and in Scotland especially,¢s 
the system of rearing forests by planting well understood, 
and it is practised over large areas economically and suc- 
cessfully. Frênĉh as well as German foresfers of great 
practical experience have repeatedly expressed’ their high 


sense of the skill and ability with which large plantatio gSa 


are formed in Great Britain at a comparatively moderate 
cost. But even foresters and wood-managers in Great 
Britain may learn® good deal from this portion of Dr. 
Schiich’s book. Their attention might specially be 
Glirected to the author’s yemarks onep. 113, yegarding 
transplants which have developed a lofsided root system, 
“because the trenches, into whfch the pricked out seed- 
lings are placed, are offen made so shallow, that the root 
system of the plants, instead of assuming a natural posi- 
tiog in the ground, is altogether bent to one side.” 

That section of the second chapter which deals with the 
natural regeneration of woods, necessarily divides itself 
into two portions: first, natural regeneration by seed ; and 
second, by shoots and suckers (pollards and coppice). 
Concise brevity is one of the great merits of Dr. Schlich’s 
manual, and it doubtless was necessary to curtail, and to 
make a rigid selection of the most important matters. But 
the treatment of coppice woods*and of coppice under 
standards might perhaps have been a little less brief. 

As regards’ natural regeneration by seed, thé Black 
Forest in South-Western Germany may bê queted as an 


instance where, over extensive areas, the forest is chiefly 


regenerated by natural means. The splendid logs of spruce 
and silver fir, which are floated down the Rhine in num- 
berless huge rafts, have all grown from self-sown seedlings, 
and most of the young timber now growing up has had the 
same origin. The timber which is brought to market from 


these forests is much oldér and heavier than that soldinthe . 


forest? of S axony, but the results of management are to 
some extent similar. There are some forest ranges in the 
Schwarzwald, both in the grand-duchy of Baden and in 
the kingdom of Wiifttemberg, which yield the same 
annual quantity of timber per acre, and furnish the same 
rate of net revenue to their proprietors, as those of Saxony. 
The*term of rotation, of gourse, is nffiich longer, and the 
system @f natural reproduction takes time, hence the 
money value of the growing stock of old timber is very 
large, much larger per acre than in Saxony. The interest, 
therefore, on the capital invested (value onland plus grow- 
ing crop) is less in this case. The discussion ef these 
mattegs, however, does not appertain to sylviculture, but to 
forest management, with which the author will deal in a 
subsequent volume of his work. ° 

As already mentioned, in France the natural regenerat 
tion of forests is the rule, chiefly dwing ta its wonderfully 
favourable clgmate. Large areas, mainly of private and 
communal forest, are managed fh admirable style, as cop- 
pice woods andes coppice under standards. “The treat- 
ment of high timber forests ‘als6, and their regeneration 
from gelf-sown sgedlings, by nfeans of a regular system of 
successive cuttings, has in*France been brought to a high 
state of ®perfection. This circumstance renders the 
French forests speciglly valuable as afield of instruction™ 
for foresters proceeding India. For in that large 


_ furnish a net revenue, after deducting all charges, general | country, shough pl&ntin zhas beet gommenced and must 
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necessarily be carfied on in some instances on ® large 
scale, yet every effort ought to be made to develo good 
systems of natural regeneration in the different provinces. 

On pp. 132-64 the author gives g clear account of 
the differenteystems which Rave in cousse of time been 
devised, iw order to effect the natural regeneration of 
woods by seed. Un&er the nore favourable climate of 
““wreeehe desired object isegenenally effected by a 
simple and to some extent uniform system of sitccessive 
cuttings. In Gérmany, on the other hang, where droughts 
are frequent, frosts severe, and where good seed ygars 
generally are of rare occurrence, the system of regular 


successiv® cutting? which ofiginated in Germany, in® 


many ca$es was found to fil, and accordingly, some sixty 
or seventy years ago, the tide set m in favour of artificial 
reproduction. A reaction, however,*has for good reasons 
taken place in many parts of the country, and during the 
last thirty years German foresters have been busy®in 
adapting the system of natural regeneration to the 
peculiargonditions of each forest district. Indian forest 
students should go to France, in order to become im- 
pressed with the fact that under favourable circumstances 
natural regeneration of high forests may be effected by 
a simple and easy system of treatment. In German 
forests, on the other hand, they should learn how the 
difficulties of a climate frequently unfavourable have 
been saccessfully overcome by devisinge systems of 
treatment suitable to the requirements of each locality, 
and the kn®Swledge here acquired will be most useful, nay, 
necessary, to tlfem ineIndia, where the conditions of 
climate by no means always favour the natural regenera- 
tion of the more valuable forest trees. 

Space forbids a full discussion of this most important 
and interesting subject. This portion of Dr. Schlich’s 
book, if supplemented by the study of forests on a large 
scale, particularly in Germany, will be most®*usaful to 
foresters who may be called upon to devise methods of 
forest treatment in other parts of the globe, be it India, 
Australia, South Africa, or North America. 

Closely allied to the subject just adverted to is what the 
„author says in the fourth section of the same chapter 
regarding the formgtion of mixed woods. Pure wands, 
consisting of one species only, are exposed tg various 
risks, from which mixed woods are exempt. Hence, in 
most Continental fore&ts, there has of late years been a 
strong tendencyéin the direction of favouring the growth 
of mixed woods, such as oak and beech, oak and horn- 
beam, oak «nd silver fir, Scotch pine and beech, and 
the like. It goes without saying, that operations in this 
direction, in order to þe successful, must be guided by 
careful study of the mode of growth and of the peculiar 
requirements of the different speci&s in different places 

and under differeħt conditions. Something has been said 
above regarding the, tregtment of mixed Woods of oak 
and beech jn the sinah But it does not follow that 
oak *and beech behave ig the same mannereeverywhere. 
On certain kinds of shale, belohging to the Devwonjan 
formation, for instance, the ogk rather *than the beech 
has the tendency to take the lead, and here mixed woods 
eof oak and beech can be produced frome self-sown seed- 
“lings much more efsily than jvould*be possible on the 
sandstone of the Spessart. Again, aleng the fgot of the, 


Western Schwarawal@, where, qs already stated, the” 
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silver Gif is associated with the oak, this tree, thouglf a 
shade-bearer like the beech, renders it much easier for 
the oak to hold its own in an even-aged mixed wogd, 
because in itseearly youth it grows very slowly, thus, 
giving the oak a good start in life. 

Chapter iii. teaches how woods should be tended during 
early youth and Afterwards. Passing over what the author 
says regarding cleaning of young woods and pruning, we 
come to thinning operations. On p. 209 an interesting 
statement is given showing the number of trees per acre 
in certain mixed woods of the Schwaszwald. The figures 
are as follows :— 


© Age of wood Number of trees 


in years. s eer acre. 
20 tee 3960 
40 . IOI 
go s e 
o 34! 
100 262 


Thus, during the life of a wood, ané this holds good in 
all cases, the number of trees per acre decreases gradually 


from several thousand to a comparatively small number e 


@t maturity. When, as usual, the object is to produce 
high class timber, with clean well-shapen stems, the rule 
is, as the author correctly states it: “ The wood should be 
thinned lightly until towards the end of the principal 
height growth; then the thinnings should gradually 
become heavier, sf as to assist a selected number of 
trees by the gradual removal of all those which are 
inferior and diseased.” In its youth the wood is crowded, 
the young trees maintaining a severe struggle for 
existence.e The weaker trees are suppressed and some 
are actually killed, while the rest are either dominant 
trees, wfth etheir head well above the others, or dominated, 
though not suppressed. Formerly thinniags Were generally 
done hy rule of thumb, the dead, oppressed, and a portion 
of the dominated trees being remoyed. But it is obvious 
ghat, when the object is to e valuable timber, 
thinnings must so be managed, that the trees which are 
destined to attain the term of rotation, and which will 
form the final crop to be cut down, in the exathple hére 
given, 262 trees per acre 100 years old, shall be sound 
and regularly shaped. It is obvious that to*attain this 
object dominant trees also may occasionally have to bee 
removed, if unsound, spr€ading, or irregular shaped, and 
this is properly recognized by the author. He justly adds 
that in such cases dominated and gyen suppressed trees 
may håve to be spared in omer to keep the ground well 
under cover. Such would be the practice in the case of 
woods consisting of one species only, or of several species 
of equal value. Where one species, such a% oak or teak, 
is of muah greater valu@ than ¢he others, all thinnings 
must, as a matter of course, be. so arranged as to favour 
this species at the expense bf the rest. 


So far concerning the thinning of crowded woods. The 


last section of the same chapter deags with the tending of . 


open woods for the prodyction of large timber. Into this 


sulfject, wich i®one of some difficulty, though of great ° 


importance, it would lead too far to enter on the present 
occasion. e e 

“Chapter iv. contains sylvicultural notes Gn „British 
forest trees, with notes (by Prof. H. Marshal? Ward) on 
botanical characters serving to distinguish the principal © 
British forest trees. The two species of oak dealt with m* 

e e 
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the sylvicultural notes are Quercus pedunculata and 


"Quercus sessilifora: Botanists are well aware that the 
meintenance of distinctive characters between these 
etwo and others of ghe Européan spectes of Quercus 
is difficult; so much so, that the best autharities on 
English trees have decided to re-establish the old 
species of Linnaeus, Quercus Robur, and to regard the 
two species nafhed merely gs forms or varieties. The 
forester has a different task, and for him the mode of 
growth and tha requirements of these two oaks are so 
different that he mu$t keep them separate. It will suffice 
to mention one point, which has not perhaps been brought 
out sufficiently by the author, The mixed Broods |? 
in which Queæcus $essiliflora is associated with the 
beech, the hornbeam, and the silver fir have been 
mentioned? above. In*natural high forests this species is 
only found in company with other trees, and particularly 
with the three kinds named. The pure or nearly pure 
coppice woods of Quercus sessiliflora in France and 
Western Germany are an exception; these, however, 


e have been converted into pure woods by the long- 


* India. 


e 


` 


continued cutting out of beech, hornbeam, and soft 
woods. Quercus pedunculata, on the other hand, does 
form pure high timber forests of considerable extent. 
Such are found both in Northern and Southern Europe, 
not on hilly ground, but glways on deep alluvial soil. 
Instances are the forests on low grdund along the Elbe 
and other rivers of North Germany, the magnificent pure 
forests of that tree on the banks of the Adour river near 
Dax in Gascony, and similar ones in the peninsula of 
Istria, south of Trieste. There is underwdod on the 
ground in the forests named, but it merely cogsists of 
thorns andlow shrubs. The two species, Quegcus sessili- 
flora and pedurtulata have different requirements ‘and 
require somewhat different treatment. This, however, is 
a small matter. Tgese sylvicultural notes are most 
valuable, and it is satisfactory that the Weymouth 
pine and the Douglas fir have been included among 
them. 

*The second volume gf Dr. Schlich’s manual, like the 
first, will be an immenge help to the students who are 
trained at’ the Coopers Hill College for forest service in 
It will be a gregt boon to all who are charged 
with the management of forests in India, in the colonies, 
and in the United States of North America. And it may 
perhaps be hoped tiat in Great Britain also this excellent 
book will in tourse of time gend to awaken a more general 
interest in the good management of its woodlands, which 
are very extensive, and which some day may be of 
considerable importance and | of great value tẹ their 
proprietors. D. BRANDIS. 
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THE APPLICATIONS OF MODERN 
CHEMISTRY. 


Dictionary of Applied Chemistry. Vl. 11° (Eaŭ-Ñux). 
e (London: Longmans, 1891.) 


HE editor of #dictionary of applied science, suck as 
ethe -Vojumeefore me, has in these days no enviable 
task to perform : much is required of him, and the diffi- 








et 

Thorp has acquitted himself well, for though there may 
be, infeed there are, many points with which the expgrt 
can find fault, yet these are generally matters of detail, 
and on the whole the work has been satisfactorily done, 
so that the setohd volume Will be found to Iv quite up to 
the high level of the firs. The industries which owe 


their foungation to the stience of themistry now progress i 


with such giant sfrides,"*that processes which fast year 
were the newest and best may this yeaņbe so improved 
as to be rendered obsolete, so that an article printed 
at éhe commencement of a volume may become an- 
etiquated before the last article is igetype, whilst data 
unattainable when the article was ewritten dre super- 
seded by some more recently published. As an example 
of this, I may take” that upon “gas coal,” written 
by a most competent authority, Mr. Lewis Wright. 
Op p. 177 will be found a table giving the weight of coal 
carbonized by all the authorized gas undertakings in the 
kingdom, exclusive of those of local authorities, for the 
year ending March 25, 1886. Since these taldes were 
printed, a Board of Trade return for 1890 has been pub- 
lished. In 1886, 8,378,904 tons of coal were carbonized ; 
in 1890 the figure rose to 9,663,011. In 1886 the mileage 
of mains was 18,967 ; in 1890 it had increased to 21,584. 
These numbers point out the enormous extent of the 
coal-gas industry i in this country, and show clearly that it 
js not suffering from the competition of elegtric Aghting ; 
indeed, this competition is favourable to*the,sale of gas, 
fow we see that our streets are now better lighted than 
formerly, and the consumption of gas in many shops is 
increased, in order to vie with the splendour of their 
neighbours’ electric light. 

As a critic is bound to criticize, I may point out some 
few faults of commission and omission which have 
struck me in reading’ through this generally excellent 
articfe. ° 

The important steps which have recently been taken 
in many large works for charging and drawing the gas 
retorts by mechanical means are barely referred to. 
Great economy is doubtless effected where such labour- 
saving mechanical applianceg have been adopted, and a 
deScription of these would have been of interest, as the 
labour @gitation in our gas-works has brought engineers 
face to face with this question., Another point upon 
which a statement would have been of value is the most 
improved arrangements of the purifyim% house, and the 
methods adopted for charging and discharging, the puri- 
fiers That “‘ the whole of the sulphuretted Hydrogen, car- 
bonic acid, and carbon disulphide can be easily and 
economically removed” (p. 200 by a combined system 
of oxide and lime, and with a proper arrangemtnt. of 
purifiers, is a statement to wlfich many gas engineers 
will demug The London companies, especially, who 
hate a legal standard limit fog sulphur compounds, find it 
both difficult amd expensive t keep down tke impurities 
to the necessary point. The dllustrations given in this 
article are scarcel worthy ©f the letter-press. Figs. 22 
and zg do not give am idea of the construction of a 
moderr®gas-holder, some of which now have the enormous 
capacity of tefi „mijlion cubic feet, and are marvels of e- 
gineering skill.’ A descwption of the latest improvements 


wculties with which he has to contend are great. Prof.e| would Bave add interest to the, article. 
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As an, instance ofta rapid progress of an industry 
‘interfering with an®adequate account being published in 
the early pages of such a yolume, I may refer Go the 
article on electro-plating, by Prof. W. C. Williams, which; 
although giving a clear account of the older processes, 
scarcely repwesents the position of to-day. °Thus no 
reference is found to recenb methods of the electro- 
deposition of metals, ds, for example, the Elmore copper 

r to that of plating by alyminium? nor does 
any mention occur of the electric power suitableeor used 
for depositing metals. 

To justify the opinion that this volume is no unworthy 
sugcessor to that published last year, I would refer fo a 
few articlts which gte certainl? the best I know on their® 
several stibjects. First, “Explosives,” by W, H. Deering, 
coming from the pen of one who has had long experience 
in the Chemical Department of the Royal Arsenal, Wool- 
wich, is, as we should expect, up to the level of the time, 
and in every respect excellent. Second comes P®f, 
Percy Frankland’s article on fermentation. No one is 
more competent than he to write on this most fascinating 
subject, and his article reads like a novel, and even better, 
for “truth is stranger than fiction”; and Percy Frank- 
land tells his story so clearly and well that I will not 
spoil the pleasure of his readers—and they ought to be 
many—by any attempt,to abstract its results. Thirdly, 
the article on “ Matches,” by Mr. Clayton, may be cited 
as an edmirable treatise on this important branch of 
chemical manwfacture, condensed into 24 pages. Not 
the least ifhportant contribution are the nine tables giving, 
in chronologica? order, dists of the numerous patented 8nd 
other inventions in this departmentof chemical technology. 
Lastly, I will select Mr. Wynne’s exhaustive article on 
naphthalene as perhaps the most able and valuable in 
the whole volume. When we learn that, although it 
occupies 65 pages of the digtionary, it treats ex- 
clusively of the derivatives of one hydrocawbon, and 
only of those of them which are now used in the arts, 
and valuable for industrial purposes, we begin to form an 
idea of the extent and importaace of the results of 
modern organic research, which has opened out regions 
illimitable, leading to practical results such as the 
chemists of the lgst gefieration would have degmed 
impossible. ° 

In a dictionary of applied science the question of selec- 
tion is even more difficult than in a similar work of pure 
science. Herethe knowledge and tact of the editor are 
especially called into play. Prof. Thorpe has, I think, 
chosen welb, but here and there some pages are taken up 
with matters of which I should be glad to leafn the 
present industrial valye—for in the future all may have a 
yses Thus I find close together the following: elaidic 
acid, ericolin, erucic acid, erythrot—all, doubtless, com- 
pounds of scientific interest, but hardly, I would venture 
to suggest, of industrial portance. od 

As I saji of the inf volume, so I may say of the 
second—that it does creflit,to theauthors of the articles, 
to the editor, and to the pyblic-spirited publishers, Iti is 
good that English scientifig literature keeps up "its 
prestige for thoroughness, clearness, and cqriciseness, 
o2nd that in this volume of the dictiongry no falling off 


from this standard {s visible. e H. E, ROSCOE. 
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THE FISHES OF SWITZERLAND. 


Faune des Vertébrés de la Suisse. Par Victor Fatio, 
Vol, V. “ Histoire naturelle des Poissons.” 2me partie,” 
avec 4 planches, pp. 576. Supplémens, pp. 13. (Genéwe 
et Bale: H. Georg, 1890.) a 

A mete than eight years have elapsed since the pub- 

lication of the last volume of the “Faune des 

Vertébrés de la Suisse,” I may preface this notice with a 

few words as to the generale scope and progress of this 

important work. The first volume, published in the year 

1869, was devoted to a detailed account of the Mammals 

of Switzerland ; the third (1872) tO the Reptiles and 

Batraghians ; and the fourth (1882) to a part of the 

Fishes (Acanthopterygians and Cy rinoids) ; the second 

volume, which will contain the Bird. , being still in course 

of preparation. 

The part now published, which i is the fifth of the series, 
freats of the remaining half of the fishes, notably the Sal- 
‘monoids,ewhich take up nearly two-thirds of the volume, 
and whose study has probably occupied the author by 
far the better half of the eight years which he has devoted 
0 its preparation. 

As regards the plan of the work, the thoroughness and 
originality with which the author treats his subject, and the 
fairness of his criticism of his predecessors, I may be 
allowed to refer to what I have said in my notice of the 
first volume of the Swiss ichthyology (NATURE, vol. xxvii. 

p. 220); stating again that “ this work rises far above the 
level of'a local publication, and is of as great value to the 
student of European freshwater fishes as to the Swiss 
naturalist,” 

The species treated of in the present volume are the 
followieg: 3 loaches, 2 shad, 8 Coregoni, 1 grayling, 1 
salmon, 1 trout, I char, I pike, 1 Silurug, 1 eel, 1 burbot, 
I sturgeon, 3 lampreys. These bring the total number of 
Swiss freshwater fishes to 51. 

The hydrographic system of Switzerland comprises 


“the head-waters of four rivers, viz. the Rhine, Rhone, Po, 


and Danube. The first contributes the largest contingent 
to the Swiss fish fauna, viz. 42 species ; however, this 
number is reduced to 28 in the apper course of the river, 
above the falls of Schaffhausen At an altitude of between 
6do and goo m. the majority of the Cypringids, and 
between 1000 and Iroq@m. the perch, salmon, eel, and 
burbot disappear. Only five species remain at that altitude, 
viz. the millers thumb, minnow, loach (W. dardatulis), 
gra$ling, and trout—species which likewise have the 
greatest horizontal range ún a northwatd direction. 
Between 1800 and 1900 m., first the grayling and the 
loach are lost, and then successively the trout, miller’s 
thumb, and minnow. ‘$he trout, however, can, still sub- 
sist in lakes up to 2630 m., int which this fish has been 
introduced. The Rhine c@nérileutes five types of fæhes to 
the Swiss fauna which are not fourtd in the other hydrq 
graphic systems, viz. Acerina (the pope), Ahodeus, the 
salmon, the sea lamprey, and the stickleback. 
alsseAce im the gouthert and eastern waters of the four , 
first is readily accounted for by their distribution gener- 
ally; but it seems very singular that a fish like the 
stickleback, which’ in the west of* Europe gxtends fe far 
southwards, and reaches even Algeria, apd which “is 


Thee e 


° 


270 ° 


NATURE , 


{Jury 23 1891 





. ' 
supposed tæbe capable of easy transportation by aquatic 


birds, should not have made its way into the othẹr river- 
systems. 

° The fishes contrtbuted by the Rhone fall into two 
categories—one comprising those of the part of the River 

eDoubs which is withiaethe political boundaries of Switzer- 
land; the other including the species of thë Rhone 
proper above the “ Perte.” The latter are computed to 
be 20 in number, and do not call for special remarks. 

The fishes of the Po showea marked difference from 
those of the Rhine and Rhone. This system is repre- 
sented in Switzerland by the tributary Ticino, into which 
23 species enter, out*of a total number of 44 Po species. 
Although there is no mechanical obstacle to their agcent, 
the fishes of the Po, used to a warmer climate, avoid 
ascending into the cold waters from the Alps; and M. 
Fatio observes, also, that generally these southern fish 
do not ascend to the same high altitudessas those of the 
Rhine. Eight of the Ticino species are strangers to the | 
rest of Switzerland, viz. a goby (Godzus), which, has as-° 
cended from the sa five Cyprinoids, which may be 
regarded as southern representatives of northern forms; 

° Cobitis tenta and Alosa finta. 

Of the 68 species belonging to the fauna of the Danube, 
only four find their way into Switzerland through the 
River Inn, viz. the miller’s thumb, minnow, grayling, and 
trout. This is owing to the great elevation of this river 
at its entrance into the counéry (1000 gnetres). 

Ichthyologists will turn with particular interest to that 
part of the volume which contains Dr. Fatio’$ views 
on, and his treatment of, the Salmonids; for my own 
part, I could not help feeling some surprise at,what ap- 
pears to me a somewhat inconsistent mode of dealing 
with this subject. Whilst the author distinguishes not 
less than eighg Swiss forms worthy of binomina designa- 
tion in the genus Coregonus, he admits, besides one 
species of char (Salmo umbla), two equivalent forms only 
in the genus Salno, iz. the salmon and the trout, for 
which latter the collective term Sa/mo lacustris is chosen. 
If a student of the European fauna, or any part of it, 
arrives atgthe conclusion that the various forms of river, 
lake, and sea trout cannoé, and should not, be held to be 
deserving of specific distinction, no one will deny that 
there are very strong arguments in favour of this view. 
‘In my own experience it does npt seem to be desirable 
to adopt that course—first, because there are certain well 
characterized and well localized forms which the practical 
fisherman will alwafs distinguish, and of which the 
naturalist has, somehow, to®take notice; and, secondly, 
because the ichthyologist who goes beyond the narrow 
limits of a fauna, and has to deal with the trout of the 


e whole nogthern hemisphere, isgcompelled by technical 


e older authors. 


considerations to admit those distinctions. I hyself go 
a stepdurther, and consider ¿t mistake not to separate, 
specifically, from the extremely variable Salmo gario, 
such strongly differentiated forms as Salmo lemanus, S. 
o marsitii, S. venernenSs, or the Loch Leven trout of the 
But if, as is Dr. Fatio’s qpiniong no ¢axp- 
nomic value is to be assigned to the characters by which 
those forms of trout are differentiate J, then I cannot see 
why in Coregonus, & closely related ‘genus of the sanfe 


å geologieal age and distribution, similar organic modifica- 


tions should be considered to have a different bearing. 
NO. 1334, VOL. 44] ° 
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As és well known, there are sonfe vegy obscure facts 
in the jfe-history of Salmonoids whicle greatly contribute 
to thegdifficulties of their tudy. Dr. Fatio discusses 
them very fully, but we must” pass over the deductions $e 
draws from them, with the exception of the phenomenon 
of sterility as g gause of change in the outward appear- 
anceof a fish. Sterility amọng Salmonoids is apparently 
much more common in Switzerland@han in British waters ; 


but ever Ance Siepold kas drawn attention a 


effects seem to me to have been exaggerated. At any 
rate, I have received specimens as, and, fndeed, with all 
the outward char&cters of, the so-called sterile trout of 
Lak® Constance, which had fully matured ova. 
e Like errata, appendiceseof works ‘re only foo often 
overlooked ; I would therefore mention that the present 
volume concludes witheimportant supplements to those 
which contain the Mammalia and Reptilia. 

ghe volume is illustrated with four plates—one repre- 
seming the Bonudelle of the Lake of Neufchâtel, the others 
various details of structure, chiefly of Salmonoids. 

I trust that before many years Dr. Fatio will be able 
to complete his work, for which, not only his countrymen, 


e| but every student of the European fauna, owe him a debt 


of gratitude. ALBERT GUNTHER. 


THE HISTORY OF MARRIAGE. 


The History qf Human Marriage. By Edward Wester- 
marck. (London: Macmillan and Co., 801.) 


RY “history” our author means “natura? history ” 
-7 (p. 19), and his reason fox using’ the odd termi 
“human marriage” is that “marriage, in the natural 
history sense of the term, does not belong exclusively to 
our species” (p. 6). According to him, “ marriage is 
nothing else than a more or less durable connection be- 
tween male and femaleglasting beyond the mere “act of 
propagatien till after the birth of the offspring.” In this 
sense marriage is “an almost universal institution among 
birds,” and “ occurs as a rule among the monkeys, espe- 
cially the anthropomorphous apes, as well as in the races, 
of men” (p. 20). Among mankind it is universal, and in 
all probability is “an inheritance from some ape-like 
proggnitor” (p. 538). In this*book, gherefore, marriage 
is taken to mean what ordinary people cail “ pairing,” 
and the professed subject of the volume is the natural 
history of the habit of pairing in tfe human race. But 
surely, on any proper use of terms, marriage is not simple 
pairing, but such pairing as is protected and regulated by 
law, or by the public opinion which in rude Societies 
stand#for law. And the history of an institution which 
is controlled by public opinion ang regulated by law is 
not natural history. The true history of marriage beging 
where the natural histéry of pairing ends. 

Mr. Westermarck’s definition leads hirf to go at length 
into various ®pics that really long. to natural history, 
but have little or nothing ois with the history of 
marriage in gthe°ordinary segs& of the word; such’ as 
sexual Selection, and the meang used by one sex to attract 
the” other. But she also deals with „polyandry, kinship 
through females only, infanticide, exogamy—1ll of which 
belong to the sphere of law and custom, within which his 
definition of marsiage is totally inapplicable. To treat 
these topics as essgntiallyad part of the natural histery of 
s e 
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pairing involves a qacit assumption that the, laws of 
society gre atebottom mere formulated instincts ; afd this 
assumption really fnderlies all our author’s theories. His 
fyndamental position comgels him, if he will Re con- 
sistent with himself, to hold that every institution con- 
nected with marriage that has univergal validity, or forms 
an integralepart of the mæn line of «ievelépment, is 
rooted in@instinct, and thate institutions which are not 

` based on instinct are ‘hecessari¥y exceptional, and unim- 
pertant for scientific history. One edoes not expect a 
tacit assumptign to be carried out with perfect consist- 
ency; but, on the whole, Mr. Wesgermarck’s results 
correspond with his assumption, and have no evidenge to 
satisfy anyone thatis not prepared to share the assump- 
tion with’ him. ° 
To show this at length would exceed the limits of a 
short review ; let us, however, tate, as a crucial test, Mr. 
‘Westermarck’s explanation of the ofigin of exogamy. He 
believes that exogamy and all laws of incest originate®in 


an instinctive aversion to sexual intercourse betwen |, 


persons living closely together from early youth (p. 320), 
and thegorigin of this instinct he explains as follows. He 
thinks it can be proved that consanguineous marriages 
are detrimental to the species. Now, 


“among the ancestors of man, as among other animals, 
there was, no doubt, a time when blood-relationship was 
no bar to sexual intercourse. But variations, here as 
elsewhere, would naturally present themselves; and 
those ef our ancestors who avoided in-and-in breeding 
would survive, while the others would gradually decay 
and ultimately perish. Thus an instinct would be deve- 
loped which weuld be powerful enough, as a rule, to gre- 
vent injurious unions.* Of course, it would display itself 
simply as an aversion on the part of individuals to union 

œ with others with whom they lived; but these, as a matter 
of fact, would be blood relations, so that the result would 
be survival of the fittest” (p. 352). 


The obvious and fatal objection to this theory is that it 
postulates the existence of groups which thréugl» many 
generations (for the survival of the fittest implies this) 
avoided wiving within the group. And this is, in fact, a 
well-established custom of exogatny, so that the theory 
begins by postulating the very custom that it professes 
to explain, Moreover, if is questionable whether Mr. 
Westermarck’s theory even helps to explain theewide 
diffusion of exogamy. For ‘where wiving ogtside the 
local group is the tule, all neighbouring groups mingle 
their bloods, and consanguineous marriages are not 
escaped. 

It inot surprising that Mr. Westermarck, with his 
habit of lobking at the whole subject from a biglogical 
point of view, should have little sympathy with the specu- 
lations of a man like McLennan, to whom marriage is 
not®a mere fact of natural history, but a relationship 
resting on contrgct and approved by custom or law; and 
who in all his investigations gives weight to the action of 
human intelligenceeas the decisive factor in social pro- 
gress. But it is a pityfthat this lackgof sympathy has 
sometimes prevented aur ‘author from appreciating the 
full scope of McLennan’s methods and arguments» What 
is said about the Levirate at epp. sfo-14 couldnot have 
been written if Mr. Westermarck had carefully read the 

«discussion ofthe subject in “ The Patr@rchal Theory”; 
nor, to mention a trivial mater, would he in that case 
NO. 1134, WoL. 44? ° 
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have made the error of confounding the Hingu Leviyate , 


with the Nyoga (p. 514, zofe). And here I may also note 
that thescriticism of McLennan’s views of exogamy dges 
not take account of the posthumous and very important, 
paper published in the English Historical Review for 
January 1888. | e 

These are details: what is mere to be regretted® 
is that Mr. Westermarck has not learned, as he might 
have done from McLennan, a sounder method of handling 
the evidence drawn from the usages of rude societies. 
The very possibility of reconstructing” the history of 
human progress rests on the fact that all over the world 
mankind has been moving in the same g@neral direction, 
but at very various rates, and that careful reasoning, 
aidedgespecially by the observation of cases which exhibit 
a state of transition (e.g. from ope type of kinship to 
another), enables us to bring out the order in which the 
various observed types of social, structure sycceed one 
another. Of allthis, Mr. Westermarck does not seem to 
have the least idea. He collects facts about the prevalence 
of kinship through males or through females, about for- 
bidden degrees, and so forth, without ever rising to the 
conception that the evidence is good for anything more 
ethan an énductio per enumerationem simplicem. This is 
not the way in which real progress can be made. 

W. ROBERTSON SMITH. 


OUR BOOK SHELF. 


Geological Map of Monte Somma and Vesuvius. Con- 
structed by H. J. Johnston-Lavis, M.D., M.R.C.S., 
B.-és-Sc., F.G.S., &c., during the Years 1880-88. Scale, 
I ; 10,000 (6°33 inches = 1 mile). In Six Sheets, with 
a Pamphlet entitled “A Short and Concise Account 
of the Eruptive Phenomena and Geology of Monte 
Sonfna and Vesuvius.” (London: George Philip and 
Son, 1891.) A 

DURING the latter half of last century, the changes 

taking place in Vesuvius were carefully studied and faith- 

fully chronicled by an English diglomatist—Sir William 

Hamilton ; in the closing years of the present century, 

the famous volcano has found an equally indefatigable 

investigator and historian in the person of an English 
medical man resident in Naples—Dr. Johnston-Layis. 

In 1884, Dr. Johnston-Lavis laid before the Geological 

Society an elaborate memoir,én which he detailed the 

theoretical conclusions at which he had arrivéd after long 

and patient study of the varioys sections exposed on the 
flanks of Somma and Vesuvius. He has now published 

a very valuable addition to this work, in the form of a 

map constructed on the basis of the topographical sur- 

vefs ef the Italian Government, afd coloured in accorg- 
ance with the views to which he has been J@d by his long 
and painstaking geological labours. 

In his general memoir on the geology of Somma 
and Vesuvius, the author has divided the time covered 
by the higtory of the volcano into four “ eras,” eand these 
again into eight “ phases,” while some of the latter are 
subdivided into “ periods. gInecolouring the maps it has, 
of cqurse, not been found possiblesto give expression to 
anything like such a minute classification of the rocks 
composing the mountain as is implied in such a scheme. 





The legend on the map gecognizes as the great Jandmarks* ® 


i? tHe past histery of the volcano the paroxysm of 79 A.D. 
and the great eruption of 1631. The pamphlet accom- 
*panying the map, however, gives a very useful and regd- 
able abstract of tRe earlier memo® ; and the map and 
descriptive pamphlet together cannot fail to ptove of the 


greatest service to all students of vufcanclogy. “By theif « 
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*publication, Dr. Johnston-Lavis has added one more to 
the long list of valuable services which he has rendered 
` to geological science. e 


Les Sciences Naturelles et P Education. Par T. H. Huxley. 
dition Française. (Paris: Baillière et Fils, 1891.) 
e@ HIS is a translationgpf various essays with which all 
English students of Prof. Huxley’s writings haye long 
been familiar. Most of them deal with various aspects 
of the question as to the true place of science in a proper 
system of education ; and no one who has read them in 
their original forh is likely toehave forgotten the philo- 
sophical power with which the subject is discussed, or the 
admirable lucidity, strength, and grace of the writer’s style. 
With his educationalepapers Prof. Huxley has associated 
his well-known essays on Descartes and Auguste Comte, 
which cannot fail to be of interest to French readerse He 
contributes to the volume a short preface, in which he refers 
with satisfaction to the astonishing advance that has been 
e made in the recognition of science as an instrument of 
education. ©He warns tnen of the younger generation, 
however, that the battle has only been half won, and that 
much serious work will have to be done to secure the 
triumph of the princjples for which he has contesded. Of 
the translation it may be enough to say that Prof. Huxley 
cordially commends it as a faithful rendering of his 
thought. 





LETTERS TO THE EDITOR. 


{The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents, Neither can he undertake 
to return, or to correspond with theewriters of, rejected 
manuscripts intended for this or any other part of NATURE, 
No notice is taken of anonymous communications.) ° 


W. E. Weber. 


In the article on Wilhelm Weber (NATURE, July 9, b. 229) no 
mention is made of the fact that Weber and Gauss in 1833 
invented and constructed a telegraph connecting the Bhysical 
Laboratory of the University in Göttingen with the Observatory. 
In Germany they aré for this reason said to be the inventors *of 
telegraphy. This is, to say the least, a somewhat sweeping 

_ Statement, as the possibility of communicating by electricity was 
known long before that tihe. However, there is no doubt that 
‘Weber and Gauss played some part in introducing telegraphy 
into practice. For my part I consider the purely scientific work 
of either of the two men more glorious. For the enormous 
practical camsequences of telegraphy have nothing to do with 
the scientific merit of the @nvention. Nevertheless I thiak 

_ that an article on Wilhelng Weber would not be complete 
without entermg into this subject. C. RUNGE. 

e Hanove?, Technische Hochschule, July 13. 


[Conducting wires were crected *hetween the Göttingen 
Observatory and the Physical Cabinet of the University, distant 
about three-quarters of an English mile, in order to obtain 
accurate comparisons of the clocks, But, in addition to systgn- 
alfc daily transmission of time, the wires were from thë first 
‘frequently used for telegraphic pirposes, though, with the first 
arrangements, only two letters could be sent in a minute.— 
G.C, F] 





8 
Earthquake Shock in Italy and Austrafa. 


By aeelegram from Londpngywhich appeared in the news- 
papers here on the 12th gnd 13th inst., information is given of 
a severe earthquake in Italy (about Vesuvius) on June 7 Sun- 
day). On that day, seygral distinct and well-marked shocks 
» ewere felt over parts of the south of Australia, and as there may 
be some connection between these sefsmic disturbanges ingbojh 
hemispheres, 1 give below the times and oth@r information of 
the disturbances experienced here, 
None of the disturbances reported in Australia seem to have 
e been more than a “shal ” or sharp tremor sufficient to shake 
aJindows gnd rattle crockery, &c., but they were enough, in some 
® instances, to ffroduce fielings of nausea, 
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June 7,%t 2.5 p.m., the first disturbapce occurred, and was 
felt all fround Melbourne and over a surrounding area of 360 
square miles, e i 7 

June % at 2.45, another shake (not so great as the first) was 
also felt§ in this case it was fel most severely to the east of 
Melbourne. 

June 7, at 7.20, smart shock felt at Kapunda, South Australia. 

June 7, àt 6.45, Slight shgck felt at Stockport, South 
Australia. The®dfrection of motion is variously given as from 
north-west to south-east, south-tast to north-west, fud south- 
west to north-east, north to®south, solh to north, &c. The 
conclusion aifived at ig that the wave was from south 


nearly. he approximate geographical positions of the sever@l 
localities where these disturbances occurred are gs follows :— 
bd Lat. Long. 
e o 8 oO: 
Stockport ... 34 2158. s 138 57 E. 
© Kapunda ... 34 2% S. n @°138 46 E. 7 
Melbourne 37 508. . © 144 58 E. 
Melbourne, June 15. - ° R. L. J. ELLERY. 


P.S.—It is quite prohnble the shocks felt at Kapunda and 
Stockport were one and the same, as time is not very strictly” 
kept in districts distant from large towns in Australia. 





Force and Determinism. 


I SEE nothing to criticize in Mr. Dixons middle pafagraph, 
wherein he accurately summarizes some of the definitions of 
mechanics, except that I should prefer to express the meaning of 
his last sentence by saying that, if in any department something 
simulated the functions of, say, energy, without obeying its pre- 
cise mechanical laws, then the distinction between energy and 
that something should he clearly recognized, and another name 
be given to it. 

I find it rather common for “‘life” to be thought gf and 
classed under the head energy, either by the use of À phrase such 
as ‘vital energy,” or in a more direct way; thè regson being 
appagently that organisms while living simulate some of the 
functions of energy, and cease to do $o whe dead. It was 
against this confusion that I wrote on p. 491 (vol. xlili.). 

Life has not yet been included in the domain of physics, 
neither has it, so far as I am aware, been much studied under 
the head biology. 

And yet the disturbing action of live animals will have to be 
formulated and attended to some day, even in physics$ for, 
though they generate no energy nor affect its amount in the 
slightestedegfee, they certainly control it and direct itin channels 
it would not otherwise have taken. The question is, How do they 
manage this? And one answer that may be givenis, By exerting 
directive or guiding forces on matter. 

Of course they are not Ifmited to this, but in so far as they do 
work their action is fairly understood: the energy displayed by a 
gang of navvies is known to be derived from the little tin cans 
they bring with them : the energy isnot theirs but their victuals’, 
they sfmply direct it. But how comes it“that they can direct 
the energyef victuals and atmosphere into the erection of the 
precise bridge or other structure which has been planned? What 
determines the direction of the transfer of*energy? 

The same question may doubtless be asked ingconnection with 
inanimate activity : I would not be understood as assuming for 
certain any clear or essential difference between the twa, cases ; 
but in neither case do I know the answer. ° 

The &tion of force in doing work, z.¢. transferring and trans- 
forming quantities of energy, has been thoroughly attended to. 

The action of force in directing and eguiding the transfer of 
matter and energy does not seem to me to have been seriously, 
contemplated. © ° 

In his most recent book (‘‘ The Philosophical Basis of Evolu- 
tion”) Dr. Cro] attacks the problem, and says that guidance is 
effected by ‘‘determinism” not by Sprce.g But that cannot be 
admitted ; for without force the nfftion of matteg cannot be 
changed in direction? any more than i speed. Force 18 certainly 
necessary to direct the motion of matftr, it is exergy only which 
is unnectssary ; for any transfer of@nergy that may occur is an 
accidental, not an e€senflal, copcomitant. - 

I determine to move an object : it mayebe only my finger, or it 
may be a wheelbarrow. In so far as I do any wogk in the action 


ww 


I do so at the expense gf my food, and there is nothing but a œ 


chemical difficulty about that. g The mystery begins when one 
e 


e 
° 
e e s e 
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asks how I manegesto diet that energy along a definite path so 
as to produce a willedsresult. The only answer I know iş, “ By 
a nervous impulse liberated from brain centres.” But what is it 
tha is thus liberated ? and whatepulls the trigger to liber@e it? . 

y mechanical analogy one would say that energy can only be 
guided by force, and that force must therefore be exerted in the 
brain cells; but, if so, the relation between force, which is a 
mechanical thfhg, and will or life, or whateve*ifis, which is a 
psychologica? thing, demands invéstigation. 

I trust that Mr. Lloyd Morgan will help me to get my ideas 
mapa bjects straighter, and will point out if I®have made 
any assertions which are obviously erroneous or grotesque. The 
borderland of psyghology and physics is the last place in which 
I would like to dogmatize ; and in a letter lige this I see no harm 
in airing confessedly immature and groping notions, in the hope 
that ventilation may clear the air. So far as physics only is @on- 
cevhed, I have stated bow I regardthe phrase ‘‘ expenditure of 
energy” in the Philosophical Magazine for June 1885. 

With regard to the crux rajged in Mr. Dixon's last paragraph, 
that nothing but matter can exert forcegbecause the acting matter 
must receive an equal opposite momentym, it may perhaps be 
jist worth noticing that an infinite mass can absorb any amount 
of momentum without receiving a trace of energy or being itstlf 
in any way affected. OLIVER J. LODGES 





° Liquid Prisms. 


I OBSERVE in NATURE of July 2 (p. 207), that it is stated Herr 
Wolter has recently recommended a-monobromnaphthalene as a 
substance peculiarly fitted for study of the ultra-violet part of 
the spectrum, by reason of its high dispersive power and trans- 
parency for the ultra-violet rays. 

Perhaps I may be permitted to state that Mr. Madan pub- 
lished an account of its dispersion and refractive power in the 
Phil. Meg., and recommended its use in liquid prisms. Having 
made use of mfny other substances, including methyl salicylate, 
I gave this atrial. For ordinary work it would be excellent if 
colourless ; but unfortunately, no matter how free from coloyg it 
may be when freshly prepared, Jong-continued use causes it to 
become yellow, and in considerable thicknesses even dark brown. 
For the ultra-violet rays it is undoubtedly better than carbon 
œ disulphide, but nevertheless practically useless, as the line N, 
which it is said to transmit, has a wave-length of 3580, so that 
only about one-half of the ultra-violet solar rays are observable 
with it.” In metallic spectra almost, all lines of interest lie 
between 3580 and 2000, A liquid which I considered to possess 
much superior optical properties is mercuric methide® it4s per- 
fectly colourless, and of such density that flint glass will float 
upon it. When the glass is immersed it becomes invisible, 
consequently the refraction and dispersion of the liquid are 
probably exceptionally high. As far as I can recollect, being 
without access to my notes, a thickness of 50 millimetres freely 
transmitted all rays to about A 2900—that is to say, the entire 
solar spectrum. Unfortunatelf, it has its drawbacks, in being 
somewhat volatile, ang its vapour highly poisonous. 7 

Stonehaven, N.B. W. N. Haerrey. 


The Identification of Templeton’s British Earthworms. 


BETWEEN the years 1829 and 1836 the first series of Loudon’s 
Magazin? of Natural History appeared in nine volumes. In the 
last volume we find some notes on earthworms by Temgleton, 
which have proved somewhat puzzling to students of more recent 
times. I have been fortynate enough to follow Templeton in 
someof his researches, and am able to correct and verify certain 
of his statements. ° 

The Lumbricusgxanthtirus, Temp. (op. cit., ix. 235), is the 
angler’s gilt tail, and as such is synonymous with Lumdricus 
puter, Hoffm., and DendrBena Boeckii, Eisef, Lumgricus 
gordianus, Temp. (loc.*e7t.) fis undoubtedly the mucous worm 
{4 Valobophote mucosa, Eisg), or one of its®near allies, all of 
which are to be found of a pale*rosy colour coiled tip into a knot 
at certain times of the year. e . 

Itis to Zumbricusomilurus (= Omiluriw rubescens, Tem p., loc. 
<il.) however, that I wish to direcfspecial attention. Grube, in 
1851 (‘‘ Familien der Anneliden,” p. 101), placed it, with Temple- 
@on’s other worms, in alist of species which vere insufficiently 
characterized for systematic purposes. ° Vejdovsky, in 1884 
C“ System und Morph. der Oligoc a@ien,” pp 62), places it among 

° 
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the questionable species without note or comment, nd, so far as 
I can gatger, no one has been able to throw light upon it singg. 

Templeton says the worm is never larger than half the size of 
L. terrestris, L., is of a bright reddish-brown, with the tail very e 
flat, and the body unfurnished with a belt at the position of the 
sexual organs. It would be very easy to suppyse from tlfts 
somewhat vague account that the writembad only seen immature @ 
specimensg but a little careful study of his words shows that he 
knew what he was writing, and that his worms were mature. 
Now a mature sptcies of Luméricus without a clitellum is 
certainly an anomaly, and needs investigation. 

While collecting Annelids recently, I came a€ross half-a-dozen 
specimens which at first sight exactly resembled Lumóricus rubel- 
lus, Hoffm. I took them home for verification, and immediately 
observed the difference. I had obtained With them typical 
specimens of rudellus, which enabled me to make a careful com- 
parison of the two species in a living state. 

The following is a description of the worm as I wrote it down 
before observing Templeton’s account. e r 

Colour dark brown, iridescent on the dorsal surface anteriorly, 


becoming lighter towards the posterior extremity, which is flesh- e 


coloured or light red, pink ventrally.* Prostomiun#dovetailing 
completely into the peristomium, and possessing a transverse 
groove in the middle, as shown in the accompanying sketch. 





Lumbricus rubescens, Segments 1 to 3 with prostomium entirely cutting 
the first segment or peristomium. 
e e 

Segments not annulated (or divided by transverse rings). 
Length about 3 inches, total number of segments about 120. 
Setze in couples as in typical Lumbricus. Male or spermiducal 
pores on segment 15 with papillae, which, however, do not 
extend ovey the neighbouring segments. Body cylindrical in 
front, flattened posteriorly. The dorsal pore between 5 and 
6. It appeared at first between 7 and 8, but by using 
polarize light on the cuticle when spread on a glass slip the 
whole serie8 of pores in one or two specimens became clearly 
visible from the Ath segment backwards. 

On the ventral surface prominent papille appeared on seg- 
ments 28 and 29, such as are often segp on typical Z. agricola, 
Hoffm. Now came the crucial question, Is there no clitellum? 
‘By studying all the examples carefully, I found that they agreed 
in one particular. The segments 34 to 39 differed in structure 
from the rest on the dorsal surface. On the under surface from 
33 to 40 were differentiated, and showed a glandular*structure, 
while the band representing the tuBercula pubertatis extended 
distinctly along the ventral surface O 35, 36, 37, 38 

This description of the external characters shows fhe worm to 
be a decided Lumbricus, tested by Dr. Benham’s deffnition ine 
“An Attempt to Classify*Earthworms”; but it differs from 
every one of our British species, especially in the backward 
position and inconspicuous nature of the clitellum. I am unable 
to refer it definitely to any of the European species, and propose 
that fof the present it should be known as Lumdwicus rubesce?s 
(Temp.), thus retaining the fwo names from ‘Templeton’s 
synonyms which are most appropriate to what I regard as the 
species intended by him. 

I may add that I have recently found one or t@vo other earth- 
worms in Yorkshire which Pave notgyet been recordedas British, 
and will form interesting additions to our Annelid fauna. 

Idle, near Bradford, July 15 e © HILDERIC FRMEND, 

e 


Copepoda as an Articlg of Food. 


DURING recent years a good deal has been said amongst j 
mæting zoolbgists ef the use, as a food supply, that might be » 
made of the enormous numbers of Copepoda that swarm in the 
surface-waters of the sea, and the Prince of Monaco has pointgd 
oyt the value this widely-distributed sutritious matter might 
have to shipwrecked sailors; but I am not aware @hat anyone 
has yet actually made the experiment of cooking anfi eating’ e 
Copepoda, so the following record may be of some jnterest. 

e 


e A e - 


l, . k 


274 


e —e - $ 





e 
While townetting during the last few days about the North 
C&pe, we have had some large hauls of Copepod@; and it 
e occurred to us last night, while watching the midnight sun off 
the entrance to the Lyngen Fjord, that one gathering might be 
spared from the preserving bottle and devoted to the saucepan, 
e put out one of the smaller townets (3% feet long, mouth 
1 foot in diameter) frorf11.40 p.m. to midnight, the ship going 
dead slow, and traversing in all, say, a mile and a hal@during the 
20 minutes, The net when hauled, in contained about three 
tablespoonfuls of a large red Copepod (Calanus finmarchicus, 
I think), apparenjly a pure gathering—what Haeckel would call 
a monotonic plankton. We cohveyed our material at once to 
the galley, washed it in a fine colander, boiled it for a few 
minutes with brgter, salt, and pepper, poured it into a dish, 
covered it with a thén layer of melted butter, set it in ice to 
cool and stiffen, had it this morning for breakfast on thin bread- 
and-buiter, and found it most excellent. The taste is |gss pro- 
nounced than that of shrimps, and has more the flavour of 
lobster. Our 20*minut@s’ haul of the small net through a mile 
or two of sea made, when cooked in butter, a dishful which 
was Sharedgby eight people, and would probably have formed, 
with biscuit or bread, a nourishing meal for one person. It 
would apparently, in these seas, be easy to gather very large 
quantities, which might be preserved in tins or dishes, like 
potted shrimps. . W. A. HERDMAN. 
s.¥. Argo, Tromsö, Norway, July 13. 


Are Seedlings of Hemerocallis fulva specially Variable % 


I SHALL be grateful to any of your readers who will write and 
let me know their experiences as to the variability of seedlings of 
Hemerocallis fulva, or who will raise it from seed in fair quantity, 
and kindly communicate to me their results, which shall be duly 
acknowledged. 

My reason is this: there is fh the formation of the pollen in 
this plant a peculiarity which, according to Weismann’s views, 
should lead to exceptional variability in the seedlings*; but, so 
far as I know, we have no evidence on the subject. 

Marcus M. HARTOG. 

Royal University, Dublin, July 9. . 


The Green Sandpiper. . 


On Sunday®^ast,eJuly 12, I saw flying round a farge posl in 
Essex, a specimen of the green sandpiper. It flew leisurely 
round the pool, and seemed as if it were not far from its summer 
home. I think, therefgre, that the bird must be nesting in the 
county, and probably in the neighbourhood. . 

Can any of your correspondents inform me whether the nest 
has been found anywhere, in recent years, in England ? 
ARGYLL. 
“Argyll Lodge, Kensingtgn, July 17. 





i LIQUIDS, AND GASES. 
es 


. 

ATMOST exactly twenty years ago, on June 2, 1871, 
Dr. Andrews, of Belfast, delivered a lecture to the 
members of the Roygl Institution in this hall, on “The 
Continuity ef the Gaseous and the Liquid St&tes of 
Matter.” He showed in®*that lecture an experiment 

which I had best describe in his own words :— 
“Take, for example, a given volume of carbonic acid 
at 50° C.,or&t a higher temperature, and expos@ it to 
increasing pressure tilb 150 atmospheres ave been 
reached. In the process, its volume will steadily diminish 
as thé pressure augment ; @#d no sudden diminution of 
eolume, without the &pplication of external pressune, will 
occur at any stage of it. When the full pressure has 
e been applied, let thetemperature be allowed to fall, until 
the carbonic acid has reached the ordinary tempqrature 
of the atmosphere. During the whole $f this operation, 
no break of continuity has occurred. It begins with a 
gas, and by a series of gradual chapges, presenting né- 
where any,abrupt alteration of volume, or sudden evolution 


e * of heag it gnds with a liquid. 


* Lecture dglivered by Prof. W. Ramsay, F.R.S., atthe Ruyul Institution. 
on Friday, May 8. 
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“ Por convenience, the process Ti bean divjded into 
two stages—the compression of the® carbonic acid, and 
its sugsequent cooling. But these operations might have 
‘been performed simultaneotfsly, if care were taken so®to 
arrange the application of the pressure and the rate of 
cooling, that the pressure should not*be less than 76 
atmospheresevnen the carWonic acid had coeled to 31°.” 

I am able, through the kindness of Dre Letts, Dr. 
Andrews’ successor at Belfast, t# show you this experi- 
ment, witf the ideptical piece of apparatus us 
occasiop of the lecture twenty years ago. 

I must ask you to spend some time éo-night in con- 
sidering this remarkable behaviour; and, in order to 
obgain a correct idea of what occurs, it is well to begin 
with a study of gases, not, as in the case you have just 
seen, exposed to high pressures, but &nder preSsures not 
differing greatly from that of the atmosphere, and at 
temperatures which can be e&actly regulated and mea- 
sured. To many here to-night, such a study is unneces- 
sary, Owing to its familiarity ; but I will ask such of my 
auidience to excuse me, in order that I may tell my story 
frm the beginning. 

Generally speaking, a gas, when compressed, decreases 
in volume to an amount equal to that by which its pres- 
sure is raised, provided its temperature be kept Gonstant. 
This was discovered by Robert Boyle in 1660; in 1661 he 
presented to the Royal Society a Latin translation of his 
book, “ Touching the Spring of the Air and its Effects.” 
His words are :— 

“Tis evident, that as common air, when reduced to 
half its natural extent, obtained a spring about twice as 
forcible as it had before; so the air, being thus com- 
pressed, being further crowded into halg thi narrow 
room, obtained a spring as strong agai as that it last 
had, and consequently four times as strong as that of 
cotamon air.” ` ° 

To illustrate this, and to show how such relations may be 


expressed by a curve, I will ask your attention to this model. t” 


We have a piston, fitting a long horizontal glass tube, It 
confines air under the pressure of the atmosphere—thatis, 
some 15 pounds on each square inch of area of the piston. 
The pressure is supposed to be registered by the height of 
the liquid in the vertical tube. On increasing the volume 
of the air, so as to double it, the pressure is decreased to 
half its original amount, On decreasing the volume to 
half its original amount, the pressure is doubled. On 
again halving, the pressure is again doubled. Thus you 
see a curve may be traced, in which the relation of volume 
to pressure is exhibited. Such a curve, it may be remarked 
incidentally, is termed an hyperbola. 

We can repeat Boyle’s,experimen? by pouring mercury 
into the open limb of this tube containing a measured 
amount of air; on causing the leyel of the mercury in 
the open limb to stand 30 inches That is, the height of 
the barometer) higher in the open limb®han the closed 
limb, the pressure of the atmosphere is doubled, and the 
volume is halved. And on trebling the pressufe of the 
atmasphere the volume is reduced to one-third of its 
original amount ; and, on adding other 30 inches of mer- 
cury, the volume of the air is new one-quarter of that 
which it originally occupied. — 

It must be rememBered that kere the temperature is 
kept constant ; that it is the temperatu of the surround- 
ing atmospleere. ` 

Lèt us next examine the behbgviowr of a gas when its 
temperature is agtered, when it Qecomes hotte This tube 
contains a gas—air—confined a% atmospheric pressure by 
mercury, in a tube surroundegl by a jacket or mantle of 
glass, and the vapoer of boiling water can be blown into 
the spaée between the mahtle and the tube containing the 
air, so afto heat the tube to 100°, the temperature of the 
steam. The tert erature of the roomyis 17° C., and the gae 
occupies 290 divisions of the scale. On blowing in steam, 
the gas expandseand ®n again, equalizing pressure, it 
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stands at®373 dyBigns of the scale. The gas has thus 
expanded from 290 to 373 divisions, ze. its volunfe has 
ingeased by 83 divisions; agd the temperature haserisen, 
from 17° to 300°, ze. through 83°. This law of the ex- 
pansion of gasesewas discovered almost simultaneously 
by Dalton ang Gay-Lussac in, 1801 ; it usually goes by 
the name of, Gay-Lussac’s law. Now, if We®do not allow 
the volume of the gas go incréase, we shall find that the 

will increase, in the same proportion that the 

sara d have increased had theas been allowed 
to expand, the pressure having been kept constamt. To 
‘decrease the volfime of the gas, then, according to Boyle’s 
law, will require a higher initial pressur®; and if we were 
to represent the results by a curve, we should getean 
hyperbola, as befo, but one, lying higher as regards 
pressures. And soewe should get a set of hyperbolas 
for highef and higher temperatures. 

We have experimented up to the present with air—a 
mixture of two gases, oxygen ande nitrogen; and the 
boiling-points of both of these elements lie at very log 
temperatures : — 184° and — 193°1 respectively. The 
ordinary atmospheric temperature lies a long way above 
the boiling-points of liquid oxygen and liquid nitrogen at 
the ordinary atmospheric pressure. But it is open to us to 
study a gas, which, at the ordinary atmospheric temperature 
and pressure, exists in the liquid state; and for this purpose 
I shall choose water-gas. In order that it may be a gas at 
ordinary atmospheric pressure, however, we must heat it 
to a temperature above 100° C., its boiling-point. This 
tube contains water-gaseat a temperature of 105° C. ; it 
is under ordinary pressure, for the mercury columns are 
at the seme level in both the tubes and in this reservoir, 
which commifhigates with the lower end of the tube by 
means of éhe india-rubber tubing. The temperature 
105° is maintaingd by the vapour of chlorobenzene, boiling 
in the bulb sealed to thé jacket, at a pressure lower than 
that of the atmosphere. 
w Letus now examine the effect of increasing pressure. On 
raising the reservoir, the volume of the gas is diminished, 
as usual; and nearly in the ratio given by Boyle’s law; 
that is,¢the volume decreases in the same proportion as 
the pressure increases. But a ch&nge is soon observed ; 
the pressure soon ceases to rise; the distance® besveen 
the mercury in the reservoir and that in the tube remains 
constant, and the gas is now condensing to liquid. The 
pressure continues constant during fhis change; and it is 
only when all the water-gas has condensed to liquid 
water that the pressure again rises. After all gas is con- 
densed, an enormous increase of pressure is necessary to 
cause any measurable decrease in volume, for liquid 
water scarcely yields to pressufe, and in such a tube as 
this, no measurements could be attempted with success. 

Representing this «diagrammatically, the right-hand 
part of the curvg represents the compression of the gas ; 
and the curve is, as before, nearly a hyperbola. Then 
comes % break, and great decrease in volume occurs 
without risë of pressure, represented by a horizontal 
line; the substance in the tube here consists of Water- 
gas in presence of water; the vertical, or nearly 
vertical line represerfts the sudden and great rise 
of pressure, where liquid water ig being slightly com- 
pressed. The pressufe registered by the horizontal 
line is termed the “vapour-pressure” of water. If, now, 
the temperature were raifed to 110°, we slfould haye a 
greater eae volume fo§the water-gas; it is compres- 
sible by rfSe of the mewury as before? the relation of 
pressure to volume beig, As before, represented on the 
diagram as an approximafe hyperbola; and as Hefoge, 
condensation occurs when volume is ‘sufficiently geduced, 
but this time at a htgher pressure. We havę again a 
dorizontal portion, representing the pressyre of water-gas 
at 110° in contact with liquid water ; again, a sharp angle 
where, all gaseous water is c@mglensed, and again a very 
steep curve, almost 3° straight line,” representing thee 
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slight degrease of volume of water produced by a great 
increase Of pressure. And we should have similar lin@s 
for 120°, 130°, 140°, 150°, and for all temperatures within 
certain limits. Such lines are called isothermal lines, 
or shortly “isothermals,” or lines of equal temperature, 
and represent the relations of pressure to volume for 
different temperatures. 

Dr. Andrews made similar measurements of the rela- 
tions between the pressures and volumes of carbon 
dioxide, at pressures much higher than those I have 
shown you for water. Bu® I prefer to speak to you 
about similar results obtained by Prof. Sydney Young 
and myself with ether, because Dr. Andrews was unable 
to work with carbon dioxide free frot air, and that in- 
fluenced his results. For example, you see that the 
meetin&-points of his hyperbolic curves with the straight 
lines of vapour-pressures are curves,eand not angles ; that 
is caused by the presence of about 1 part of air in 500 
parts of carbon dioxide; also th condensation of gas 
was not perfect, for he obtained curves at the points of 
change from a mixture of liquid and gas to liquid. We, 
kowever, were more easily able to fill a tube with ether 
free from Sir, and you will notice thaé the points I have 
referred to are angles, not curves. 

Let me first direct your attention to the shapes of the 

urves in the diagram. As the temperature rises, the vapour- 
pressure lines lie at higher and higher pressures, and the 
lines themselves become shorter and shorter. And 
finally, at the temperature 31° for carbon dioxide, and at 
195° for ether, there ceases to be a horizontal portion at 
all; or rather, the curve touches the horizontal at one 
point in its course. That poist corresponds to a definite 
temperature, 195° for ether; to a definite pressure, 27 
metres of mercury, or 35°6 atmospheres ; and to a definite 
volume, 4°06 cubic centimetres per gram of ether. At 
that point the ether is not liquid, and it is not gas; itis a 
homogeneeus substance. At that temperature ether has 
the appearance of a blue mist ; the striz mentioned by 
Dr. Andrews, and by other observers, are the result of 
unequal heating, one portion of the subgtance being 
liquid, and another gas. You see the appearance of this 
state ow the screen. 

When a gas is compressed, it is heated. Work is done 
gn the gas, and its temperature rise. If I compress the 
air in this syringe forcibly, its temperature rises so high 
that I can set a piece of tinder on fire, and by its help 
explode a little gunpowder. If the ether at its critical 
point be compressed by screwing in the screw, it is sonte- 
what warmed, and the blue cloud disappears. Conversely, 
if itis expanded a little by unscrewing the screw, and 
increasing its volume, it is cooled, and a denseemist is 
seen, accompanied by agshowee of ether rain. This is 
seen as a black fog on the screen. 

I wish also to direct your attention to what happens if 
the yolume given to the ether is gręater than the critical 
volumé—on increasing the volume, you seesthat it boils 
away and evaporates completly ; and also what happens 
if the volume be somewhat less than the critical volume— 
it then expands as liquid, and completely fills the tube. 
It is dħly at the critical volume and temperfture that the 
ether exis in the state of blue aloud, and has its critical 
pressure. If the volume be too great, the pressure is 
below the critical pressure # if t80 small, the pres8ure is 
higher than the critical pressure. ° ° 

Still one more point before we dismiss this experiment. 
At a temperature some degrees befow the critical tem- 
peratyre, the meniscus, %e. the surface of the liquid, is 
curved. It hasa skin on its surface ; its molecules, as Lord 
Rayleigh has recently explained in this room, attract one 
another, and it exhipits surface-tensign. Raise the ter- 
pérature, and the meniscus grows flatter ; raise it furthey, 
and it is nearly flat, and almost invisiple ; at theecritical’. 
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temperature it disappears, having first become quite flat. 


Surfacg-tension, therefore, disappears at the critical porte. 
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A liquid would no longer rise in a narrow capillgry tube ; | form pictured in this figure. The rise ffm thé gaseous 
it would stand at the same level outside and inside. state ¿s a gradual one ; but the fall from the liquid stateis 
* It was suggested by Prof. James Thomson, and by Prof. | abrujst. e e 
Clausius about the same time, that if the ideal state of Consider the volume 14 cubic centimetres per gram on 


things were to exist, the passage from the liquid to the | the figure. The egui-volume vertical ine cuts the iso- 
® gaseous state should#e a continuous one, not merely at | thermal finesfoy the tempematures 175°, 180°,8 85°, 190°, and 
and above the critical point. but below that tethperature. | so on, at certain definite pressures, which way be read 
And it was suggested that the curves, shown in the figure, | from a properly-construgted diaggam. We can mapthe * 
instead of breaking into the straight line of vapour- | course oflines of equal volume, of which thej 
pressure, should continue sinuously. Let us see what | given is one, uSing temperatures as ordinates And 
this conception would involv’. pressurés as abscisse. We can thus, find the rela- 
On decreasing the volume of a gas, it should not | tions of temperature to pressure for certain definite 
liquefy at the Point marked B on the diagram, but should | volumes, which we may select to suit our convenience— 
saf, 2 c.c. per gram ; 3, 4, 5, 6, and so on. Now, all such 
lines are straight—that js, the rela¢i6n of pressure to 


36000 : : temperature, at constant volume, is dhe of thesimplest; e 
y pressure is a linear function of temperature. Expressed 
34000 : mathematically— ° 
o ° Ż = bt — a, . 


. 
' 32000 i 
where 4 and a are constants, depending on the volume 


chosen, and varying with each volume. But a straight 
line may be extrapolated without error; and so, having 
k l found values for æ and é for such a volume as ¢ c.c. per 
28000 |-— m 3 | gram, by help of experiments at temperatures higher 

j than 195°,it is possible by extrapolation to obtain the 
pressures corresponding to temperatures below the critical 
point 195° by simple means. But below that temperature 
the substance at volume 6 is in practice partly liquid and 
partly gas. Yet it is possible by*such means to ascertain 
the relations of pressure to temperature for the u#realis- 
able portion® of the state of a liquid—that is®we can 
deduce the pressure and temperature cosresponding to a 
continuous change from liquid to gas. Aħd in this 
m@nner the sinuous lines on the figure have been 
constructed, 

It is possible to realize experimentally certain portions 
of such continuous curves. If we condense all gaseous” 
ether, and, when the tube is completely filled with liquid, 
carefully reduce pressure, the pressure may be lowered 
considerably below he Deponi pressure corresponding to 
the tempgrature of ebullition, without any change further 
than the slight expansion of the liquid resulting from the 
reduction of pressure—an expansion too small to be seen 
with this apparatus. But on still further reducing 
pressure, sudden ebudlition occurs, and a portion of the 
liquid suddenly changes into gas, while the pressure rises 
quickly to the vapour-pressure corresponding to the tem- 
perature. If we are successfwl in expelling all air or gas 
iro the ether in filling the tube, a “considerable portion 
of this @urve can be experimentally realized. 

The first notice of this appearance, or rather of one 
owing its existence to a precisely similar cause, is due to 
Hooke, the celebrated contemporary of Beyle. It is noted 
in the account of the proceedings of the Royal Society 
on November 6, 1672, that “ Mr. Hooke read a @iscourse 
of hig, containing his thoughts of the experiment of the œ 
quicksilver’s standing top-full, and far above the heightof » 
29 inches ; together with some experiments made by him, 
in order to determine the cause of this strange pheno- 
menon. He was ordered to prepare those experiments 
for the view of the Society.” Andon Movember 13 “ the 


30000 








7) 
us 
g 
al 
w 
= 
4 

3. 
= 
z 


- PRESSURE 








e e 
o still decrease in volume on incuease of pressyre. This 
decrease should continue until the point E is reached. 
The awomalous state of matgegs should then occur, that a 
decrease in volume sould be accompanied by a decrease | experiment fpr the high suspegsion of quicksilver being 
Sf pressure. In order to lessen volume, the gas must be | called for, it was found that it had failed. Itwas ordered * 
exposed to a continuajly diminishing pressure. But such | that thicker glgsses should We provided fe, the next 
* *acondition of matter is of its pature unstable, and has | meeting.” e id . 
e never been realized. After volume has heen decreage® to There can be no doubt that this bebaviour is caused 
a certain point, F, decrease of volume is again attended | by the attractiow ofghe molecules of the liquid for each 
by increase of pressure, and the last part of the curve ie | other. nd if the temp@rature he sufficiently low, the 
» continuous with the realizable curve representing the | pressure may be so reduced that it becomes negative— 
* compressi&n of the liquid, above D. that is, until the liquid is exposed to a strain or pull, as ie 
e * Dr. Sydney Youg and I succeeded, by a method which | the mercury. Tlis*has been experimentally realized by 
I shall briefly describe, in mapping the actual position | M. Berthelot and by Mr.eWorthington, the latter oftwhom 
Qf the unrealizable portions of the curve. They g@ve the |*®has succ€eded in straining alcohal at the ordinary tem- 
S ry 
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perature With apuh equivalent to a negative pressure of 
25 atmospheres, by completely filling a bulb, with 
alcghol, and then cooling ét. The alcohol 
tracting strains the bulb inwards; and finally, when the 
tension becomes very great, parts from the glass with a 
sharp “ click.” , 

To realizaa 
experiment has been d@pvised by Mr. John Aitken. 

mainoa If air—that is, space, for the aig plays a 
secendary part—saturated with*moisture be cooled, the 
moisture will not deposit unless there: are dust-particles 
on which condensation can take place. . It is not at first 
evident how this corresponds to the compressing of a gas 
without condensation. But a glance at the figure Will 
renter thamatter plain. Consiger the isothermal 175° for 
ether, atthe point marked a. If it were possible to lower 
the temperature to 160°, without condensation, keeping 
volume constant, pressure would fall, and the gas would 
then be in the state represented on®the isothermal line 
160°, at G: that is, it would be in the same condition as 
if it had been compressed without condensation. e 

You saw that a gas, or a liquid, is heated by com- 
pression; a piece of tinder was set on fire by the heat 
evolved gn compressing air. You saw that condensation 
of ether was brought about by diminution of pressure— 
that is, it was cooled. Now, if air be suddenly expanded, 
it will do work against atmospheric pressure, and will 
cool itself. This globe contains air; but the air has 
been filtered carefully through cotton-wool, with the 
object of excluding dustparticles. It is saturated with 
moisture. On taking a stroke of the pump, so as to 
exhaustdhe air in the globe, no change iseevident; no 
condensation has occurred, although the air has been so 
cooled that he moisture should condense, were it possible. 
On repeating the operation with the same globe, afeer 
admitting dusty air—ordinary air from this room—a 
slight fog is produced, and, owing to the light behind, 

wa circular rainbow is seen; a slight shower of rain has 
taken place. There are comparatively few dust particles, 
because only a little dusty air has been admitted. On 
again repeating, the fog is denser ; there are more particles 
on which moisture may condense. 

One point more, and I have done. Work is theaSured 
by the distance or height through which a weight can be 
raised against the force of gravity. The British unit of 
work is a foot-pound—that is, a pouad raised through one 
foot ; that of the metric system is one gram raised through 
one centimetre. If a pound be raised through two feet, 
twice as much work is dong as that of raising a pound 
through one foot, an® an amount equal to that of raiging 
two pounds through one foot. “The measure ofgwork is 
therefore the weight multiplied by the distance through 
which it is raised. Wen a gas expands against pressure, 
it does work. The gas may be supposed to be confined 
in a vertical tube, and to propel a piston upwards, against 
the presaure of the atmosphere. If such a tube hasa 
sectional are& of one square centimetre, the gas in expand- 
ing a centimetre up the tube lifts a weight of nearly 
tooo grams through qne centimetre; for the pressure 
of thg atmosphere on a square centimetre of surface is 
néarly 1000 grams—that is, it does 1000 units of work, or 
ergs. So the worls done by a gasin expanding is measured 
by the change of volume Itiplied by the pressure. On 
the figure, the changegof volume is measured horizontally, 
the change gf pressure vewically. Hencg the work done 
is eqttivalent to the area gBcp on tke figure. e 

If liquid, as it exists at a, change to gas as it exists at 
B, the substance changes ifs volume, ang may be matie 
to do work. This is’ familiar ire the steam-engine, where 
work is done by water, expanding to steam and so in- 
easing its volime. The pressure does mot alter during 
this change of volume, if sufficient heat be supplied, hence 
the work done during such Æ ghangg is given by the 
rectangular area. . . 
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Suppoge that a man iš conveying a trunk up to the 
first story of a house, he may do it in two (or, perhaps "a 
greater number of) ways. He may put a ladder up to 
the drawing-room window, shoulder his trunk, and deposit 
it directly on the first floor. Or he may go down the 
area stairs, pass through the kitchen, up the kitchen 
stairs, up the first flight, up the second flight, and down 
again to the first story. The end result is the same; and 
he does the same amount of work in both cases, so far as 
conveying the weight to a given height,is concerned ; 
because in going down-stałs he has actually allowed 
work to be done on him, by the descent of the weight. 

Now, the liquid in expanding to gas begims at a definite 
volume ; it evaporates gradually to gas without altering 
pressure, heat being, of course, communicated to it 
during the change, else it would cool itself ; and it finally 
ends as gas. It increases its volume by a definite amount 
at a definite pressure,and so does a definite amount of 
work ; this work might be utilized jp driving an engine. 

But if it pass. continuously from liquid to gas, the 
starting-point and the end point are both the same as 
before. An equal amount of work has been done, But 
it has ben done by going down. tke area stair, as it 
were, and over the round I described before. 

It is clear that a less amount of work has been done on 
the left-hand side of the figure than was done before; 
and a greater amount on the right-hand side; and if I 
have made my meaning clear, you will see that as much 
less has been done on the one side as more has been 
done on the other—that is, that the area of the figure 
BEH must be equal to that of the figure AFH. Dr. 
Young and I have éried this experimentally—that is, by 
measuring the calculated areas ; and we found them to be 
equal. ° i 

This can be shown to you easily by a simple device — 
namely, taking them out and weighing them. As this 
diagram isean exact representation of the results of our 
experiments with ether, the device can be put in practice. 
We can detach these areas which are cut out in tin, and 
place one im each of this pair of scales, and {hey balance. 
The fact that a number of areas thus méasured gave the 
theoretical results of itself furnishes a strong support of 
the justice of the conclusions we {drew as regards the 
forms of these curves. 

To attempt to explain the reasons of this behaviour 
would take more time than can be given to-night ; more- 
over, to tell the truth, we do not know them. „ But we 
have at least partial knowledge ;,and we may Rope that 
investigations at present being garried out by Prof. Tait 
may give us a clear idea of the nature of the matter, and 
of the forces which act on it, and with whicheit acts, , 
during the continuous change frèm gas to liquid. 





eRXPERIMENTAL RESENMRCHES ON 
_ MECHANICA FLIGHT. * 
pie 


E following is a translation of a communication 
made by Prof. S. P. Langley to the Paris Academy 
of Scitnces on July 13 :— e. . 

I have Been carrying out some researches intimately 
connected with the subject of mechanical flighg, the 
results of which appear to fhe to be worthy of attention. 
They “will be published shortly in detail in a memoir? 
Meanwhile I wish to state the principal conclusions 
arrived at. 

Ta this memoir, 1 do fot pretend to develop an art of 
mechanical flight; but I demonstrate that, with motors 
having the same weights as those actually constructed, 
we, possess at present the necessaryeforce for sustaining, 
with very rapid motion, heavy bodies in the air; far. 
example, inclined planes more thanea thougand times" 
denser than the medium in which they move. e 


Further, from the point of view of these experiments and, 
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also of the theory underlying them, it appears to bẹ demon- 
strated that if, in an aérial movement, we have a plane 

+ of determined dimensions and weight, inclined at such 
angles and moving with such velocities that it is always 
exactly sustained in horizontal flight, the more the 


® velocity is augmente@ the greater is the force necessary 


to diminish the sustaining power. It follows «hat there 
will be increasing economy of force for each augmentation 
of velocity, up to a certain limit which the experiments 
have not yet determined. This assertion, which I make 
here with the brevity necessdry in this résumé, calls for a 
more ample demonstration, and receives it in the memoir 
that I have mentioned. 

The experiments*which I have made during the last 
four years have been executed with an apparatus having 
revolving arms about 20 metres in diameter, “put in 
movement by ą Io herse-power steam-engine. They are 
chiefly as follows :— 

(1) To pompare tha movements of planes or systems 
of planes, the weights, surface, form, and variable arrange- 


ments, the whole being always in a horizontal position, : 


but disposed in such a manner that it could fall freely. e 

(2) To determine the work necessary to Move such 
planes or systems of planes, when they are inclined, and 
possess velocities sufficient for them to be sustained by 


* the reaction of the air in all the conditions of free hort 


zontal flight, 

(3) To examine the motions of aérostats provided with 
their own motors, and various other analogous questions 
that I shall not mention here. 

As a specific example of the first category of experi- 
ments which have been carried oug, let us take a hori- 
zontal plane, loaded (by its own weight) with 464 grams, 
having a length o-914 metre, a width o-lo2 metre, a 
thickness 2 mm., and a density about 1900 times greater 
than that of the surrounding air, acted on in the direction 
of its length by a horizontal force, but able to fall freely. 

The first line below gives the horizontal velocities in 
metres per second; the second the time that ehe body 
took to fall ig air from a constant height of w22 metres, 
the time of fall if a vacuum being 0'50 second. s 


l 
j 


“When®the experiment e5 made under the best condi- 
tions it is striking, because, the plane having no inclina- 
tion, there,is no vertical component of apparent pressure 
to prolang the time of fall ; and yet, although the specific 

kd . . : . $ t 
gravity is in this more han Igoo times that of the air, 
and although the body is quite free to fall, it descends 
very slowly, as if its weight were diminished a great 
number of times. What is more, the increase in the 
time of falleis even greater than the acceleration of 
the lateral movement. : 

The same plane, under the same conditions, except 
that it was moved in the direction of its length, gave 
analogous but much more marked results; and some ob- 
servations of the same kénd hav® been made i numerous 
experiments with other planes, and under more varied 
conditions. ee 
o From that which Precedes, the general conclusion may 
be deduced that the time of fall of a given body in air, 
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Horizontal velocities 15m., 
Time taken to fall from a 
constant height of 1°22 


metres e 0. o 
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0'538., O'6IS., O'758., I°O5S., 2°00S, 


e « whatever may be it® weight, may be indefinitely pro- 


. 


longed by lateral motion, and ¢his result indicatgs the 
account that ought to be taken of thè inertia of air, in 
aérial locomotion, a property which, if it has not been 
rfeglected in this case, has certainly not received up fo 
the presegt the attention that is due to it. By this (ahd 
-also i» cansequegce of that which follows) we have 
establicieg the necessity of examining more attentively 


the practical possibility of an art very admissible in theory 
~> e 
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—that of causing heavy and conveniegtl¥ 
to slide or, if I may say so, to travel in ai 
In order to indicate by another specific example the 
nature of the data obtained in the second category of my 
experiments, I will cite the results found with the same 
plane, but carrying a weight of 500 grams, that is 5380 
grams per squdre metre, inclined at different_angles, and 
moving in the direction ofits length. It is @ntirely free 
to rise wader the presure of fhe air, as in the first 
example it was free to fall; but when it has le p- 
port, the velocity is regulated in such a manner that it 
will always be subjected to a horizontal fhotion. 
The first colurfin of the following table gives the angle 
: (a)@with the horizon; the second the corresponding 
velocity (V) of p/anentent—that is, he velocity which is 
exactly sufficient to sustain the plane án horizontal move- 
| ment, when the reaction of thg air causes it to ‘rise from 
' its support; the third column indicates in grams the 
resistances to the mevement forward for the correspond- 
igg velocities —a resistance that is shown by a dynamd- 
ter. These three columns only contain the data of 
, the same experiment. The fourth column shows the 
_ product of the values indicated in the second and third— 
| that is to say, the work T, in kilogram-metres per second, 
which has overcome the resistance. Finally, the fifth 
; column, P, designates the weight in kilograms of a system 
‘ of such planes that a 1 horse-power engine ought to 
: cause to advance horizontally with the velocity V and at 
' the angle of inclination a. 
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As to the values given in the last column, it is neces- 
sary to add that my experiments demonstrate that, in 
rapid flight, one may suppose such planes to have very 
small interstices, withott diminishing sensibly the power 
of support of any of them. 

.It is also necessary to remark that the considerable 
weights given here to the planes have only the object 
of facilitating the quantitative experiments. I have 
| found that surfaces approximately plane, and weighing 
ten times less, are sufficiently strong to be employed in 
flight, such as has been actually obtained, so that in the 
las case more than 85 kilograms are disposable for 
motors and other accessories. As a matter of fact, 
completé motors weighing less than five kilograms per 
horse-power have recently been comstructed. 

Although I have made use of planes for my quantitative 
| experiments, I do not regard this form & surface as that 
l 
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which gives the best results. I think, therefore, that the 
weights I have given in the last column may be considered 
as Ids than those that could be transported with the 
corresponding velocities, if in free flight one is able to 
guide the movement in such d manner as to assure 
horizontal locomotign—an_ essential condition tô the 
economical employment of the p8wer ag our disposal. 

The execution of these conditions, as of those that 
impgse the Practical necessity*of ascending and descend- 
ing with safety, belongs more go th® art of which | have 
spoken than to {ny subject. t = . 

The poinfs that I have enfea¥oured to demonstrate in 
the ntemoir in question are :-*- 

(1) That the forcè requisite to sustain inclined planes in 
horizontą] aérial locomotion dintinishes, instead of in- 
creasing, when,the velocity is augmented ; and that up 
to very high velocities—a proposition the complete ef- 
perimental demonstratigns of which will be giveg in my 
memoire but I hope that _itse gpparent improbability 
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will be cones by She examination of the precetling 
examples. ° E 
(2) That the work necessary to sustain in high vebocity 
theeveights of an apparatus @omposed of planes dhd a 
motor may be produced by motors so light as those that 
have actually be@n constructed, prowded that, care is 
taken to conveniently direct tife apparatusia free flight; 
with other cenclusions of an analogous character. 
I hope soon to have he honoue of submitting a more 
"camapi CCOUNE of the experiments tothe Acakemy. 
e 
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ON THE SOLID AND LIQUID PARTICLE§ 
; ZN CLOUDS} 
J5 


. ° 
this paper are given the results of some observations 
made while on the Rigg in May last, on the solid and 

liquid particles in clouds. It was foticed, when making 
observations on the number of dust p&rticles in the atmo- 
sphere, that when the top of the mountain was in cloud 
the number of particles varied greatly in short intervalg; 
while previous experience had shown that at elevated sta- 
tions the number was fairly constant for long periods. In 
orderto igvestigate the case of this want of uniformity in the 
impurity of clouded air, extreme conditions were selected, 
and the air tested in cloud and in the clear air outside of 
it. When this was done the clouded air was found to 
have always more dust in it than the air outside. Its 
humidity was of course also greater. The relative amount 
of dust in pure and in cléuded air varied greatly. Some 
parts of the cloud had only about double the number of 
particless there were in the clear air, while ix other parts 
the proportio® was much greater. The best example 
tested occurted on the 25th of the month, when there were 
observed 700 paréicles per c.c. in the clear air, while time 
number in cloud went up to over 3000, and in one cloud 
to 4200 particles per c.c. These observations were taken 
on the top of the mountain while the clouds were passing 
over it; the readings being taken in the cloud and 
again when it had passed and was replaced by clear air. 
Thesé observations at once showed the cause of the 
variability in the number of dust-particles in the clouds. 
The dust acted as a kind of ear-mark, and shoWed®that 
the air forming the clouds was impure valley air, which 
had forced its way up into the purer air above. This 
impure air had become more or lessenixed with the purer 
upper air. Where little of the impure air had mixed with 
the upper air, the number of particles was not large, and 
the clouding slight ; but whege the valley air was greatly in 
excess, the number of particles was great, and the cloed- 
ing dense. It should be noted? here that all the clouds 
tested were cumulus. It is quite probable that the con- 
ditions in stratus and 8ther clouds may be different. 
During this vigit to the Rigi there were a number of 
opportunities of investigating the water particles in clouds. 
The apperatus used was the small instrument described 
to the Sociéty in May last. With this instrument the 
water particles in clouds can be easily seen, and the 
number falling on a gjven area counted. The results 
are similar to those already communicated to the Society 
fråm observations made in fogs during last winter. On 
observing with thie instrument in clouds, the water par- 
ticles were distinctly seen shpwering down,and the number 
falling on the micrometer easily counted. The number 
of drops fan was obseled to vary greatly from time 
to tithe. At times so qfickly did they fall that it was 
impossible to count the number that fell on only 
I sq. mm. The greatest? rate actpally counted’ was 
60 „drops per sq.“ mm. in go seconds, buts for a 


e 
1 Abstract of Papër read before the Royal Society, Eqinburgh, on July 6, 
bY John Aitken, F.R.S. Cémmunicated by permigsion of the Council ofthe 
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few seconds the rate was much quicker. Tough the 
quick fas seldom lasted long, yet 30 drops per oq 
mm. per minute were frequently observed for a consider- 
able time. 
minute gives 12,000 drops per square centimetre peg 
minute, or 77,4@0 drops per square inch per minute. 
This does seem to be an enormous humber of drops to 
fall on so small an area in the time. These drops, how- 
ever, are so extremely small they rapidly evaporate, 
more than two or three being seldom visible at the same 
time on one square of the mjcrometer. ‘Phe denser the 
cloud the quicker was the rate of fall, and as the cloud 
thinned away the drops fell at longer intervals, and they 
diminished in size at the same time. : 

It was frequently observed when the mountain-top was 
ein clouds, particularly if they were not very dense over- 
head, that the surfaces of all exposed objects were quite 
dry; not only the stones on the gfounds which might 
have received heat from the earth, but also wooden seats, 
posts, &c., were all perfectly dry, amd if wetted @hey soon 
dried. While everything was dry, the fog-counter showed! 
that fine rain-drops were falling in immense numbers. 
From the fact that the air was packed full of these small 
drops of water, it might have been as$umed that the air 
was saturated, and tests with properly-protected wet ana 
dry bulb thermometers showed that it was saturated. A 
few observations were therefore made to explain this 
apparent contradiction of surfaces remaining dry while 
exposed to a continued shower of fine rain and sur- 
rounded by saturated air. The explanation was found ta 
be, simply, radiant heat. Though the cloud may be so 
dense, it is impossible to see the sun or even a pre- 
ponderance of ligh® in one direction to indicate its 
position į yet, as a good deal of light penetrates under 
these conditions, it therefore seemed possible some heat 
might do so also. A thermometer with black bulb 7 
vacuo showed that a considerable amount of heat penge- 
trated the clouds under the conditions, as it rose Jo to 
50° above the temperature of the air while the observi- 
tions wefe being made. This radiant heat is absorbed 
by all exposed surfaces and heats ther, while they in 
turn heat the air in contact with them, and the fine drops 
of water are either evaporated in this hot layer of air or 
after they come in contact with the heated surfaces. 
@ther observations made on Pilatus pointed to the same 
conclusion. All large objects, such as seats, posts, &c., 
were quite dry in cloud when there was any radiation ; 
while small objects, such as pins, fine threads, Sec., were 
covered with beads of water. Tle large surfaces being 
more heated by radiation thanesmall ones, when sur- 
rounded by air, these surfaces evaporate the dr8ps falling 
on them, while the small ones. 
passing air, are unable to keep themselves dry. 

The observations made with the fog-counter point to 
the conclusion that the density or thickness of a cloud 
depefids more on-the number of Water particles than, 
on the number of dust parwcles in it. The number 
of the dust particles in the clouds varied too much 
and too quickly to enable any conclusion to be drawn 
from qbservations made in clouds themsejves. How- 
ever, on cgmparing the ¢hickness of a cloud on the 
Rigi and a fog at low level, when the number of water- 
drops was about the same, ipia fnd that the fog, though 
thickeņ, was not greatly so, although there were only a few 
thousand dust-particles per c.c. in the cloud, while there 
were about 50,000 in the fog. e 

The observations with the fog-counter show that, 
whenefer a®cloudds formed, it at once begins to rain, and 
the small drops fall into the drier air tinderneath, where 
they are evaporated, the distance to which they will fal} 
depending on their sfze and the dryn@ss of the air. It is 


about in this way. 
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thought that much of the dissolving of clouds {$ broughe - 
-o ’ 


The maximum rate of 60 per sq. mm. perh.lf ° 


being kept cool by the e 
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° OLD STANDARDS. parts of this country, at a time so ariinged, ag not to interfere 


: . x : _ 6 
a curious accident it has just been discovered that 


F Y 
e B the standard yard and certain other measures and 


weights which were supposed to have been lost when the 
Houses of Parliament were destroyed by fire in 1834 are 
still in existence. “he following account of the matter is 
condensed from a statement in the Zzwes. Ae reference 
to the contemporary records shows that after the fire the 
standard bars of 1758 and 1760 were Both found among 
the ruins, “ bug they were too much injured to indicate 
the measure of a yard whch had been marked upon 
them.” The principal injury to both of the standards was 
the loss of theeleft-hand gold stud, but whether this was 
caused by the actfn of the flames or otherwise is not 
known. When the Palace of Westminster was re- 
built the two bars were deposited in the Journal® Office, 
and from that tine, until the other day, they seem 
to have been wholly lost sight of. About a fortnight 
ago it happened to be stated in the lobby that one 
of the duties of the Speaker was to inspect once 
in every twenty years the standards immured in the sill 
-of the Lower Waiting Hall, Inquiries at the Standards 
Department of the Board of Trade elicited th€ fact that, 
so far from any statutory requirement being imposed 
upon the Speaker in the direction indicated, Section 35 
of the Weights and Measures Act, 1878, which providgs 
for the care and restoration of the Parliamentary copies 
-of the Imperial standards, specially exempts the walled- 
up copy from periodical inspection and comparison. It 
was found, however, that in 1871 Speaker Denison took 
cognizance of the standards ; and this fact was brought 
to the Speaker’s notice. While inquies were being made 
as to Speaker Denison’s inspection, an official in the 
Journal Office mentioned that when the contents of that 
office were recently being transferred to the new wing 
he had observed among the lumber some old weights and 
measures. These proved to be the missinge standards. 
On Tuesday last they were examined by Mr. Chaney, the 
Superintendent of Weights and Measures; eand on 
Wednesday ¢he Speaker was to visit the Jornal Office 
for the purpose Sf inspecting them. ° 
The most important of the standards thus rescued 
from oblivion are the yard measures constructed by 
Bird in 1758 and 1760. The former was copied fro 
a bar in the possession of the Royal Society, whic 
was itself a copy of a standard preserved in the 
Tower;,and the second was constructed under the 
directions of a Commigtee of the House of Commons 
from the 1758 standard, “Each of these two standard 
yards consisted of a solid brass bar 1'05 in. square in 
sectionfand 39°73 in. long. Near each end of the upper 
surface gold pins or sti@ds o'lein. in diameter were in- 
serted, and points or dots were marked upon the gold to 
determine the length of the yard.” The other standards 
in the custody of the Journal Office are two brassgrods 
‘answering tke description qf the old Exchequer yard, and 
four weights supposed to be certain of the “copies, 
model, patterns, and multiples” ordered by the House on 
May 21, 1769, “ to be locked up by the clerk and kept by 
him.” he most important weight—the standafd troy 
pound—is not amongst those now brought to Rght. 
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AT some little distaffce to the north and north-east of Cardiff 
lies a beautiful piece of hilly céuntry, much fgequegtey by 
pedestrians, and knewn as the Black Mounfain or Black Forest 
qistrict. It has not been found practicable by the Local Coq- 
mittee to arrange aneofficial excursionéo this district on the 

+ 8ccasion of the visit of the British Association to Cardiff; but a 


© ° project is n®w being“unofficially forwarded for conducting small 


parties of fot exceeding six visitors each to some of the choicest 
> NO. bI34, VOL. 44] . ° 
. 
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with the sittings of the various Sectionse Sferal I6cal gentle- 
men, ¢horoughly familiar with the district, have offered to act as 
guides, and with fair weather€nost enjoyable excursions a% to 
be anticipated. The country being essentially one for pedestrians, 
the excursions would take the form of an afternoon walk of from 
eigh t to twelte*miles, with 2 further walk on the following day 
of from twenty-five to thirty ‘miles. ery membe? of the British 
Associatigg desirous of taking part in one of these excursions, 
can obtain full part&ulars by applying to the Local Secretaries, 
9 Bank® Buildings, Cardiff, who will forward the applications 
to the promoters. 


THE annual meeting of the French Association for the Ad- 
vancement of the Sciences, will be had at Marseilles, ¢om- 
mencing on September 17. The spectal subject chosen for 
discussion in the Botanical Section is the best mode of arrange- 
ment and exhibition for@lifferent kinds of botanical collections, 
with the double purfose of the preservation of the specimens 
dad the facilitating of study. 

e 


THE Technical and Recreative Institute established by the 
Goldsmiths’ Company at New Cross was opened by the Prince 
of Wales on Wednesday. In addition to this Institut there are 
to be two Polytechnics south of the Thames, one in Battersea 
Park Road, the other in the Borough Road. The memorial 
stone of the one in Battersea was laid by the Prince of Wales on 
Monday. 


Pror. M. W. HARRINGTON, the founder of the American 
Meteorological Fournal, has been appointed Chief of the United 
States Weather Bureau, under the Departmen of Agriculture 
in Washington. Prof, Harrington was born în Ilgnois in 1848, 
ang graduated at Michigan in 1868. In 1879 he was made 
Professor of Astronomy and Directot of the Astronomical Ob- 
servatory at Ann Arbor, Michigan. 
him, entitled ‘“ How could the Weather Service best promot 
Agriculture?” it appears likely that the energies of the new 
service will be devoted more to the interests of agriculture than 
to commerce, and that ag attempt will be made to issue special 
weather predictions for the farmer, by means of the multiplica- 
tion of local forecasting stations. There can be little doubt— 
seeing the large amount of funds under his control—that he 
will also still further advance the important work of inter- 
national meteorology which has been so ably conducted by his 
predecessors. 


Pue half-yearly general mee tilg of theScottish Meteorological 
Society was held in Edinburgh on Wednesday. The report 
from the Council of the Society was presented ; and papers were 
read on certain relations of wind, pres$ure, and temperature at 
the Ben Nevis Observatories, by Dr. Buchan, and on influenza 
and weather of London in 1891, by Sir Arthur Mitchell and 
Dr. Buchan. ° 


Fom the official record of the work done in the British 
Museum during 1890 it seems that,there has been a serious 
decrease in the number of visitors. Special departments, however, 
have been used more than ever by stydents ; and it is satisfactory 
to find that the zoological and geologic@l collections in the 
Natural History Museum are bei&g more generally appreciated. 

. 


e 
GERMAN scientific papers recoil the death, on qgne 18, of Dr. 
Otto Tischles, well known as an Xchzologist of wide learning 
and gound judgment. He espgcially distinguished himself by 
his investigationeof the burial-mounds ,of East Prussia. Dr. 
Tischler*was forty-eight years of age. e 


Pror. A. Rictd, Director of the Cagania Observatory, who 
has just returned ftom a visito the volcano Stromboli, sends us 
the folloying notiee of a%ecent ewiption :—‘“‘On June 24, 45 » 

® 


From a recent article by ; 
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minutes after noon {Rome mean time), the inhabitants of tite 
Æolian Isles were alfrme@ by two strong shocks of earthquake, 
followed by two tremendous explo-ions of the volcano, which 
sent fofth from four mouths a great Guantity of smoke, cinders, 
incandescent blocks, gnd currents of lava that descended the 
mountain slopes to the sea. The sea, at the ‘points where the 
lava entered it, steamed up, producing great nofSy® masses of 
vapour. The phenomena coginued ull July 1. Stromboli has 
now retuypgd to its habitual state of moderate activity.” ẹ 
e es 


e 
THE annual meeting ofthe Society for the Preservation of the 
Monuments of Ancient Egypt was held last week in the rooms 
of the Society of Antiquaries at Burlington House” Lord Wharn- 
cliffe, President, occupied the chair. The report stated that® 
there was littleto report’ of success attending the proceedings of | 
the Society fos the past year. Its energies had been directed 
principally to two points—the ne®essity for an official inspector 
or superintendent in Egypt, whose duty shoulg be the care of the 
anciéht monuments, and an endeavour to do something towards 
arresting the gradual destruction of the Great Temple at Karnak, 
Reports concerning a proposed scheme for barring the Nile 
below Phila, to make a vast reservoir for purposes of irrigation, 
had appeareg in the public papers from time to time, and 
recently various more definite communications had been received 
by the committee on the same subject. The result would be, it 
was acknowledged, to completely cover this beautiful island and 
temple with water. There had been some correspondence on 
this subject with the authoritieg in Egypt; but as nothing had 
as yet been decided as to any scheme of irrigation, and as a 
committee gould be appointed to consider the wholg question, 
it might be consid@red as suspended for the present, and the 
committee had thought it best to wait before taking any further 
action; but they woulgl not lose sight of this important matter, 
ind would oppose to the utmost of their power any engineering 
scheme which would involve injury or destruction to this world- 
renowned spot. General Donnelly moved the adoption of the 
:eport ; and the motion was seconded by Sir Edmund Henderson, 
ind agreed fo, The committee for the coming year was then 
slected, and a discussion subsequently ¢ook place as to the 
sroposed scheme for barring the Nile below Phil, the epinjpn 
of the meeting being evidently strongly opposed to the adoption 
of any system of irrigation which should involve damage to the 
emple. Mr. J. Bryce, M.P., spoke of the wanton injury which | 
vas often inflicted on monuments in Egypt, and said that he 
hought it would be necessary, in dealing with that matter, to 
xing the question of jurisdiction te the attention of those from 
nhom any system of inspettion or carg was to emanate. Wê 
nay note that in answer to a question put by Mr. Bryce @ the 
Jouse of Commons on Judy 15, Sir J. Fergusson said that 
iothing definite had been settled as to the preservation of 
cient monuments if Egypt ; £E10,000 had been allotted in 
he Budget fgr the current year. 
hd 
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THE Pilot Chart of the North Atlantic Ocean for Jely 
contains a special account of a hurricane that moved along a 
rack almost due north, abouf 500 miles east of Newfoundland 
m Jtme g and ro, together with a chayt of the conditions 
E barometer and wend between Newfoundland and Ire- 
and, showing that the abnormal grack was due to thg approach 
f an anticyclone west of the British, Isles. A supplement 
ssued with tg Pilot Chart pe the grift of every 
iottle paper returned to the Uited State Hydrographic Office 
ince April 1889. There are 113 papers that contain the date 
f commencement and end of journeyy the &ver€ge number of 
ailes that each bottle driftedis 869, and the average daly drift 
>58 miles. This figure is rather below the trye average rate 
er day, as any time thé bottle lay upo the shore before 
iscovery added to its time of drift. ° e 


NO. 1134, VOL2444 


M. PATOUILLARD has just returned from a scientifice mission 
with which h@was intrusted by the Minister of Public Instrac- 
tion in France, an investigation of the mycological flora of Tunis, 
Carthage, and the adjacent regions, * 


In one of the principal articles of the Meteorolvgisehe Zens- 
chrift for May, Herr R. Bornstein discusses t@e question of a con- 
nection betweef air- pressure and the hour angle of the moon, using, 
as a basis the hourly obgervations of four German and .\ustrian 
stations. This investigation differs from the usual mode of 
treatment, as it takes no account of the moon’s ph&ses, or of its 
declination or distance from the earth, but only of the lunar 
day, and deals solely with atmospheric pressure. p The resus 
arrived at are: (1) that the existence of atmospheric tides is not 
plainly recognizable in the range of pressure ; (2) at three of the 
stations th@pressure exhibits a single oscillation during the lunar 
day. The maximum occurs at Hamburgeand Berlia shortly 
before the setting of the moon, and at Vienna about the time 
of the lower culmination, while the migimum occurg at all 
stations near the time of the moon’s rising. 


We have received vol. viii. of the duales de la Oficina 
Meteorologica Mrgentina, It contains a sammation of the 
records obtained at five different stations in the Republic during 
the years 1877-89. The organization of the Department 
appęars to be now very complete, there being no less than 
twenty-eight stations fully equipped with ordinary and self- 
registering instruments. 

REFERRING to a statement which has been publicly made, 
that the adoption of electric lighting in place of gas at the office 
of the Savings Bank Depagtment of the General Post Office has 
been followed by a marked reduction in the amount of sick 
leave, the Lancet says it has good authority for believing that 
the statement in question is substantially correct. Although 
the time which has as yet elapsed—two years—since the intro- 
duction of the few illuminant has been insufficient for the col- 
lection of trustworthy statistics, our contemporary thinks there 
is every reason to believe that electric lighting will prove to be 
much more wholesome than ordinary gas flamas. An electric 
lamp does not compete for the oxygen of the apartment in which 
it is placed, and this circumstance gives it a marked advantage 
over any open flame. It cannot, like som@forms of gas-burner, 
be used to promote ventilation ; but in ordinary situations its 
harmlessness is a much more important property. 


METEOROLOGICAL observatories are generally ill adapted, by | 


reason of dust and snoke, for observations on atmospheric elec- 
tricity ; and, with the view of inciting private individuals to 
such work, Herren Elster and Geitel, of Wolfenbiittel, enave 
lately issued a drochure in whigh theygndicate the ends to be 
sought and the instrumental means. Three things demand 
attention: first, systematic observation and measurement of 
electricigy in the open air at different Lima in the day and in 
the seasons, humidity and air-tempqature being determined at 
the same time; second, measurement of the fall of potential 
with a clear sky ; and third, measurement of the fall of potential 
and its chgnge of sign during rain, &c. The instyiments and 
methods recommended are su@h as present little dificalty for 
private persons. 

Tue American National Geogi@plftc Society prints in*the 
current nifmber of its magazine a full and®interesting account, 
by Israel C. Russell, of an expedition tg Mount St. Elias, 
Alaska. The paper is illustrated by various excellent maps 
and diagrams, è ° i 

THE Winchester College Natural Histor? Society has just 
issuéd, under the title of Geological Notes” (J. Wells, Win- 
chestér), a list of all the fossils as yet knfWwn from the chalk 
in the anticlinal of Winchester. The exact Jpcalitjes and gones 
are given ; and, since the names appear not only to have been 
A e 
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carefully determined, but to be well up to date, this very modest 

epamphlet will prove as useful a guide to the coWector as it is 
valuable to the stratigraphical geologist. 


Mrssrs. Woopatt, MINSHALL, AND Co., Oswestry, have 


@ issued “A Flora of Oswestry and District,” by T. P. Diamond, 
Honorary Secretary @f the Offa Field Club. It contains a list 
of plants in the neighbourhoo i of Oswestry, arranged according 
to their natural orders ; and at the end theye is an index, in which 
both the English and the Welsh names of the plants are given. 
Mr. Diamond €alls attention go the fact that his ‘‘list of over 
700 plants includes representatives of 90 out of the ror natural 
orders in the fpra of the United Kingdom.” 


THE United Stafes Department of Agriculture is printing—in 
the series entitled ‘Contributions from the United Statgs 
National Herbarium ”—what promises to be a valuable manual 
of the plants*of W&stern Texas, by John M. Coulter. This 
district is described as ‘one of the richest regions in plant dis- 
play, cMtaining a f8ra particularly interesting on account of 
the intermingling of Mexican species.” The manual is being 
published in parts because the author hopes that their successive 
appearance may ca! forth additional informatio that may be 
embodied in a final supplement. 


A SHEET dealing with the potato disease will shortly be issued 


by the Royal Agricultural Society of England. It was originfilly - 


published by the Irish Land Commission, by whose permission 
it is being reproduced. In the text, by Mr. William Carruthers, 
F.R.S., all necessary information is given, and this is accom- 
panied by coloured drawings illustrating various phases of the 
potato disease. 


‘In the July number of the London and Middlesex Note- Book, 
Mr. G. F. Lawrence says he recently obtained a drift implement 
of unusual form from the site of Mr. Peter Robinson’s new 
premises in Oxford Street. The peculiarity censists of the 
curious curvature of one face of the implement compared with 
the flatness of the other side. He does not know®of another 
like it, but eugggsts that, as attention is called tofwhat mgy be a 
mere variation of an ordinary type, examples may be found in 
other collections. This specimen is of a somewhat ochreous 
colour, is lustrous a@d but slightly abraded or rolled, and it 
measures 5% inches long by 3 inches wide. The occurrencé of 
drift-implements in Central London is rather unusual, Mr, 
__Lawregce thinks twelve would be rather over than under the 
"number known. è 


In the current numbe® of the ‘Scientific Proceedings of the 
Royale Dublin Society (vol. vii. Part 2) Mr. E. W. L. Holt 
publishes a preliminary wole ongthe fish obtained during the 
cruise of the s.s. Mingal, 1890, on the Society’s survey of fishing 
grounds on the west coast of Ireland. Amongst the shore fishes, 
Aphia pellucida, Nasdo, and Crystallogobius nilssoniiy Dib. and 
Kor., are for the first timegrecorded from Irish waters. The 
second British specimen of drzoglossus grohmanni, Bonap., is 
also recorded. From depths between 100 and 500 fathoms off 
Achill Head, Pomatoinus telescopium, Risso, Mora medterranea, 
Risso, And Macrurus eqyalis, Gthr., are addedeto the British 
fauna ; and a description is given of a new deep-sea eel, inter- 
metiate between Sauren®he®sand Nettastoma, which has been 
named AMettophichi#ys retropinnatus, n..g. et sp» Gadus 
esmarkii, Nilsson, apd Afacrurus rupestris, Guoner, are added 
to the Irish fauna from similar depths, and Argentina sphyrena, 
Linn., from 52 to 80 fathoms. Afnongst agher fisle recordesl from 
depths exceeding Too fathoms are Chimera monstrosa, Lion., 
o Trigla lyra, Linn:, Gadus argenteus, Guich., Phycis blennioides, 

e Bon. , Haloporphrus eques, Gthr.,"Macrurus calorhynchus, 

* Risse, . levis, Lowe, &c. A young Phycis is also recorded 

from 26 Mhoms, and mention is made of the occurrence at the 


A NO. 1134, VOL. 44]. .° ° 


: aA 


ae +- 


suface of a shoal of young PETI Risso, 34 miles’ 


fron land. e 


TaRvness is one of the ost important properties of solid 
bodies ; yet the measurement of it has not been very sttisfac- 
torily effected hitherto. Prof. Auerbach, of Jena, has recently 
describéd ( (Kegertorium fii Physik) an appagatus for the pur- 
pose, designed for transpargnt bodies, In it the spherical sur- 
face of a lens is pressed ap by the tort arm of a weighted lever 
against ® small thick plate, on which the observerglaaks down 


through a microscope farnished with a micrometer, watching. 


the effects of increasing pressure. Glass and rock crystal were 
observed. The®author offers a theory of the subject, and tests 


i, A comparison of hardnesses with moduli of elasticity shows ` 


that, while the more elastic of thoseyswbstances were aleo the 
harder, the hardness increases less tharthe elasticity. 
» 


From recent accougts it app€ars that the consumption of gas 
in Paris in 1890 exqgeded that in 1880 by 26:2 per cent., while 
the number of consumers increased 56'8 per cent. The am®unt 

aper consumer diminished 19'§ per cent., from 1642 to 1322 
cubic metres. Electricity has evidently withdrawn many large 
consumers of gas. The same account states that in f4ree years 
the number of arc and glow lamps has increased 14@ and 170 per 
cent. respectively. The consumption of petroleum in France 
has increased 47 per cent in those ten years, while that of gas, 
in the whole of France, has grown 62 per cent. 


A SERIES of addition compounds of aldehydes with hypo-. 


phosphorous acid are described by M. Ville in the current number 
of the Annales de Chimie et de Physique, As is well known, 
aldehydes exhibit the characteristic property @f unitfhg directly 
with many other substances, such as anfmonja, -hydrocyanic 
acid, acid sulphites, and hydroxylamine. Some time ago, it 
was shown by Fossek that trichloride of phosphorus was likewise 
capable of uniting directly with many aldehydes with production 
of liquid compounds decomposable by water. 
shows that a similar series of additive compounds are formed 
with hypophosphorous acid, and these compounds are of con- 
siderable importance agthrowing more light upon thè nature of 
thig lower acid of phosphorus. Hypophosphorous acid, H,PO,, 
the acid derived from the as yet unisolated oxide P,O, may be 
H 


| 
regarded as possessing the structure PO—OH. By the direct 


H 
agtion of aldehydes under the Pnfluence of a slight rise of tem- 
perature, two distinct clagses of new compounds are obtained. 
When“the aldehyde and hypophosphorous acid are allowed to 
react in the proportion of equal melecules, compounds of the 


R—CH—OH ` 
| 
type oe are obtained, where R may represent the 
e 
° H 


radicle of any aldehyde. 
R—CH-—OH 


j° 
of aldehyde are emplbyed, compounds of the type Poon 


e R—CH—OH 
arè formed. The aldehydes P the @romatic series lend them- 
selves best to the formation ot (pese compoutity those of the 
fatty series*exhibiting a great Ten@ency to the production of con- 
ederfation products. The compound of the second type with 


- Cie H—OH ° 
binate atig PO—OH, P obtaimed by digesting to- 
| 
CoH <6 H—OH š 
e © Aa 
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M. Ville now” 


if, however, two molecular proportions® , 
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gether for several houes upon a water-bath benzaldehyde nd 
hypophosphorous a¥id # an atmosphere of carbon diowide. 
Crystals of the new compound soou commence to separate, gad 
rapidlf permeate the whole liquid. ° On draining and washing, 
they are found to consist of colourless radiating groups of 
lamellæ, They age not very soluble ja water, but dissolte more 
readily in organje solvents, best in methyl alcohol. The aqueous 
solution is strongly acid, degomposing ,carbonates readily, and 
forming crygtalline salts with bases. Curiously, though, it exerts no 
reducitig action upon solutions of coppér sulpifate or silver salts. 


i C,H,—CH—OH 
| 
In order to obtain the acid of the first type, PO—OH, 
| 
$ %e n H 


e 
e itis best toemploy an extess of hypophosphorous acid. In this 
case, instead of crystals of the acid of the second type separating, 
the whole forms a homogeneous liquid Which remains unpre- 
cipimted by water. It contains the acid of the first type, and 
this latter is best isolated by precipitating the lead salt by the 
addition of lead acetate and decomposing the salt, suspended in 
water, by means of sulphuretted hydrogen. On concentration 
of the filtered solution, a syrup is obtained which eventually 


yields deliquescent crystals of the pure acid, The solution of 


this acid does not reduce copper sulphate, but readily precipitates 
metallic silver from silver nitrate. Many similar compounds 
with other aldehydes have also been prepared, and found to 
present analogous properties more or less modified by the specific 
nature of the particular aldehyde employed. 


THE addétions to the Zoological Society’s Gardens during the 
past week include two Ruddy-headed Geese (Bernicla rubidi- 
ceps & 6) from@he Falkland Islands, presented by Mr. F. © 


Blaauw, C.M.Z.S. ;% Smooth Snake (Coronella levis), British? 
presented by Mr. W. H. B. Pain; two great Eagle Owls (Budo 


arimus), European, deposited; six Eyed Lizards (Lacerta 


ocellata), two Four-lined Snakes (Coluber quadrilineatus), a 


Back-marked Snake (Rhinechis scalaris), South Eurqpean, 
purchased s a Burrhel Wild Sheep (Ovis durrhel 3), a Japanese 
Deer (Cervus sika@), a Bennett’s ‘Wallaby (Halmaturus 
bennetti 9), two Night Herons (Wycticorax griseus), bre® in 
the Gardens. 





OUR ASTRONOMICAL COLUMN. 


A Cause or Lunar Liprarion.—A paper by Mr. S. E. 
Peal, ‘On a Possible Case for Lunar Libration other than dh 
Ellipsoidal Figure, and on Lunar Snow Mountains,” has rgcently 
been published by Messrs. Dulau and Co, It is shown that 
evidence of several kinds peints to the existence of a vast shoal, 
or submerged continent, some 1500 miles long by 400 across 
along the prime merfdian. This is presumed to be of greater 
specific gravity than the refrigerated mara east and west of it, 
and to have*beep at one time situated in the southern hemi- 
sphere. The difference of attraction upon the shoal and éhe 

e surrounding maria is shown to be sufficient both to cause and 
maintain libration. Since lipration began, the shoal has placed 
itself gepcentrically, in which case the south pole must have been 
draWn forward about 30°. The possibilities of the case seem to 
be as follows. The npon formerly had a physical constitution 
the same as that of the earth at, the present time. _ The lunar 
ocean beds were then steadily sđbsiding, the lines & upheayal 
and Weakness baag on thè conjinents, and causing a series of 
quasi-volcani@rifices. whin) tidal friction w® reducing the 
velocity of rotation, polar swaps were formed? and the 


atmosphere became rarer. Theeextension of the snow-cap to, 
the equator was for ages prevented by theeincRlence of solar į 


heat. This struggle betwgen steadily-increasing refrigération 
and solar heat should therefore be evidenced by the exis@nce of 
an iregular belt about the (then) equator. Suchea belt is found 
in the circular maria Smythii, Crisium, Séremtitatis Imbrium, 
, and part ef Oceanus Procellarum. Tigthe axjs of rotation be 
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shifted about 30°, so that the south pole occurs near®Nach or 
Maginus, al¥these irregular marie form a chain of seas along, 
the equator, which may represent the belt of solar influence 
aeferred to. Eventually these maria were refrigerated, and the 
meridional shoal, acting as a fixed tide during libration, caused 
the change in the direction of the axis of rotation, which shifted ® 
the belt of seas from*their equatorial positign to that at present 
occupied by them. 


DouBLE-sTAR OBSERVATIONS.—In_ Astronomische Nach- 
richten, Nos. 3047 and 3048, Mr. S. W. Burnham gives the 
results of his double-star observations made in 1890 with the 
36-inch equatorial of the Lick O®servatory. the stars which 
have been re-observed aie mainly those which cannot easily be 
measured on account of their being beyond thegreash of any 

| but the most powerful telescopes. Mr. Burnham also notes that 

| his purpose has not been to find as many pairs as possible with- 
œt referegce to their character, but to make several measure- 

| ments of interesting ones. The present catalogue of new stars 

| contains 70 pairs, of which 39 have distancts less «han 1”, with 
an average distance of 0°45. 

The following naked-eye stars are inclyded in the lig: of new 

230, 48 Cephei (H), 5 Camelopardus, 
r Herculis, Ceti 199, 34 Persei, » Geminorum, 24 Aquarii, 

| 95 Piscium, B.A.C. 1142, 36 Geminorum, y! Aquarii, x Persei, 
Tauri 148, 6® Geminorum ; and the following pairs, previously 
known, have been found to be more clo ely double :—II 1981, 
S 409, 3 809, OX (app.) 77, 2 2476, OF 425, Z 12 (app. IT.) 
- QBSERVATIONS OF THE ZODIACAL COUNTER-GLOW.——An 
account of observations of the zodiacal counterglow, or Gegen- 
schein, made at Mount Hamilton from 1888 to 1891, is con- 
tributed to the Astronomical Journal, No. 243, by Mr. E. E. 
Barnard. The changes of form previously noted have been 
confirmed. In the fall of the year the Gegesschein appears 
large and roundish. It afterwards hecomes elongated, and con- 
nected with the zodiacal Bght by a narrow zodiacal band. The 
observations prove that the Gegenschein does not lie in the 
ecliptic, although very nearly so. Neither is it exactly 180° 
from the sun, The mean of sixteen observations assign the 
following longitude and latitude to the phenomenon :- — 


*@-aA=180°6; B= + 1°°3. 


THE OBSERVATORY OF YALE UNIVERSITY.~—-The Report fur 
the year 1890-81 of the Observatory of Yale University contains 
a repat from Dr. Elkin, from which we make tife following 
extracts :— 

‘In observational work with the heliometer I have been 
engaged almost wholly in the continuatiom of the series on the 
pawallaxes of the first magnitude stars in the northern hemi- 
sphere. The scheme originally laid out has now been com- 
pleted, and furnishes for each of the ten stars three (for Arcturus 
five) independent results. e 

‘The triangulation of the comparisongtars for Victoria accord-° 
ing to the plan drawn up by Dr. Gill has been carried out by 
Mr. F. L. Chase, who secured some 450 measures of these stars 

j during the months of June to October 1890. Mr. Chage has 
also reduced the observations as far asgit was advisable for us to 
do so here, and the results have been communicated to Dr. Gill, 
along with the reduced results of our observations of Victoria 
and Sappho in 1889. Since February 1891, Mr. Chase has 
been eagaged in a triangulation of the pi€ncipal stars in Coma 
Berenices, and up to date aboutgone-half of thè proposed 
measures have been obtained. 

“Tt is proposed during the ensuing season to devote the helio- 
meter to a series of measures on the satellites of Jupiter for the 
determin&tion of their orbits and the mass of the planet, com- 

[ paring them Mer se, as has Deen dose with such success by 
! Hermann Struve at Pulkova with those of Saturn.” 
a 








fs. 





e kd i 
| THE RECENT EPIDEMIC OF INFLUENZA, 


THE mortality in London from infufnza shows a steady 

decline week by week p and, although the number of 
death? is’ stillin ex®ess of the average, there are good rea- 
sons for hoping that the epidemic will shortly disappear from 
ourtnidst. The severity of the recent visitation, as compared © 
with that which prevailéd last year, is cl€arly shown by the 
accompanying diagram, in which the effects of the two &idemics 
are displayed side by side. The weekly mori&lity ftom influenza 
alone is represented by the thick curve, the number ef deaths 
. e, 
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from diséases of the respiratory system by the lighter curve, and 

o the average number of deaths from disorders of the Matter class by 
a dotted- line, ‘The average mortality from influenza is too 
small to permit of*any curve being drawn upon the scale showy 
in the diagram. ‘ 

Taking into consideration, firstly, the, mortality from in- 
fluenza alone, we fii that not only was the duration of last 
year’s epidemic far less than that of the present gear, but that 
„the number of deaths in the earlier period was very much smaller 
than in the latter. The epidemic of 1890 set in with great 
severity and syddenness at the beginning of January. During 
the week ending December @8, 1889, there were no deaths in 


Logdon from this diseæe, ggd in the following week only 4. 
In thé week ending January 11, 1890, however, the number 
had risen to 67, while in the course of the ensuing seven days a 
maximum of 127 wgs reached. ‘The mortality then declined 
steadily, the numbers in the four succeeding weeks being re- 
spectively, 105, 75, 38, and 30° As a serious epidergic the 
visitation may them be regarded as having spent itself, and in 
preparing the diagram I have not considered it advisable to 
include any period jn which the weekly number of deaths fell 
below 25. It may, however, be remarked that, for three Weeks 
subsequent to thal shown by the curve, the mortality exceeded 
20, whil® in the “four succeeding weeks it ranged between 10 


e oe . 
thepidemic prevailed with more “or less verity, it appears 
that ghe total number of deaths in Lomdorfwas 442, giving an 
average of 74 per week. 

The visitation of the presewt year may be said to havecom- 
menced at the beginning of May. During the whole of April 
there were a few deaths from influenza, the numbers in the four 
weeks émbraced by the Registrar-General’s returns being re- 
spectively 7 3, 9, and ro. By the week ending May 2, how- 
ever, the number had risefi to 37,,and from tlMs time onward 
the disease continued fo spread vith alarming rapidity, the 
numbers in the three eee weeks being 14866, and a 
maxiygum during the week ending May 23 of 319. In tfe two 
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ollowing weeks the mortality again excee@ed 300, after which it 
declined stgadily to 249, 182, a117, and 56, while in the last 
period shown by the diagram the umber had fallen to 40. 
Taking the period as a whole, € appears that agg the eleven 
weeks ending July 1» the totał number of deaths in*'London 
from influenza, irrespective of ‘cases in which it was known 
eto fave been present in the c8urse of other diseases, was 2027, 
giving an average Sf 184 per week, or about two and a half 
times as much as the average mortality in 1890. In no fewer 
than seven weeks out of the eleven theenumber of deaths 
exceeded the ‘maxjmum attained dusing the epidemic of slast 
year. e 





and 17." Taking as a whole the period of six weeks in which 
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paper read before A Sc8ttish Meteorological Society on March 
31, 1890, by Sir Arthur Mitchell and Dr. Buchan (an abstract 
of whéch appeared in NATURE, vel. xli. p. 596), it is qħite 
evident that the recent epidemic of influenza has heen the most 
severe we have had in Rondon since the first publication of weekly 
records of mortaljty some forty-five eyears ago. Ag thé figures 
are of great intgrest, we make no apology for reproducing the 
brief table given in that paper, showing the number of deaths 
which occurred in the five principal epidemics experienged since 
the yaar 1847. It will be observed that the number Biren for 
last year is considerably in excess of that quoted above, the 
period selected by the authors of the paper comprising the whole 
of the three months January to March. In theenonth last men- 
tioned, the epidemic was certainly not of any great severity, byt 
as the figures do not clash in any way with the general argu- 
ment, I have*not though®it advisable to alter the results. An 
addition has, however, bten made to the table, by including the 
figures of mortality reached during the epidemic of the present 
year. ° 


é i Deaths, 
December 1847 to April 1848 1631 
March to May 1851 eee 258 
January to March 1855 ... Sis 130 ®© 
November 1857 to January 1858 123 
January to March 1890 ... so 545 
May toJuly 1891... 2027 


It will be seen from the table that the mortality recently 
experienced has been far greater than at any other period during 
the forty-five years, the nearest approach to so severe an epidemic 
being in 1847-48, when the deaths amounted to about 400 less. 
Taking into consideration thé fact that the population of London 
45 years ago was very much smaller than it is now, it may at 
the first @lush appear that, as regards severity, there was 
not very much t choose between the two visitations. It must 
not be forgottan, however, that in the earlier period the ravages 
of the disease extended over five months, while in the lattgr 
they were confined to about two and a half. 

A very striking feature in the disease to which the somewhat 


we gisleading name of influenza has been given, is its peculiarly 


weakening effect upon the Jungs and bronchial tubes ; and as the 
epidemic is invariably attended by a high mortality from respira- 
tory diseases, I have included in the diagram a series of curves 
showing the number of deaths from these attendant disorders. 
As regards the epidemic of 1890, it may at once be confessed that 
the curve is somewhat misleading. During the last few? days of 
1889 and the opening of the following year a sharp touch of 
anticyclonic cold was experienced over England ; and in the 
metropolis this was accompanied, as is so commonly the case, by 
thick fog. Under such circumstances a high mortality from 
respiratory diseases followed as a matter of course, so that when 
we examine the curve we find that; at the time when the epidemic 
of influenza was only jugt appefiring, the deaths from lung dis- 
orders were at their maximum. After the first week in Janufry, 
however, the weather became anusualiy mild for the tim@of year, 
a long period of south-westerly winds setting in, with abnormally 
high temperatures. Theré can be little doubt, in fact, that at the 
time the influenza gpidemic of 1890 was raging the effects of tem- 
perature and weather were so strong as to obliterate the influences 
of the migsmatic disorder upon diseases of the respiratory 
system, This®year, however, the meteorological element may 
almost be eliminated from account, for, although cold windsswere 
very frequent in May and the early part of June, the severity of 
the weather was not such # to lead to any material increase of 
mertafity from the class of diseases in question. The spread of 
influenza was, however, sęon followed Sy a serious rise in the 
death-rate, and in tfe course of the fortnight ending June 6 the 
mortality from respiratory complaints amounted go more than 
twice the average, the lerge excess being due chiefly to deaths 
from pneumggéa and bronchitps. The subsequent decline of in- 
fluenza was accompanied, asvil] be seen frot thg curve, by a 
corresponding decline of fatalities from respiratory diseases, but 
it was not until the last week of the period that the deaths fell 
short of the average. Taking the gleven*weeks as a whole, it 
appears that the total mortality from respiratory, disorders 
amounted to 5138, or about 75 per cent. more than th® average. 
During the epidemic ob 1890 the actual ngmbér was far larger, 
but in the winter months the average is also’very much higher, 
and asa matter of fact the egcess abo@e the ngrmal only amounted 
last year to 26 per cent. s 
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The influefice of the weather upon the two epidemics seems toa 
have been exerted in entirely opposite directions. During the 
epidemic of 1890 temperature was, as we have already seen, 
for the most part very high for the time of year, and the pre- 


valence of a strong cyrrent of south-westerly winds in January e 


doubtless aided in the dispersal of the m@smatic germs. The 
weather was, €n fact, as favourable as could have been desired, and 
the ravages of the epidemic, severe though they were, were 
doubtless much mildef than they would have been had the winter 
been cold and foggy. The recent epidemic has not had so many 
foes to contend with, for in the earlier stages of its career the 
weather was not only cold for the time of year but also calm and 
quiet. The germ was therefore able to settle in our midst without 
serious opposition, and the ungenial nature of the &tmosphere has 
doubtless been responsible for much of the ‘ang and bronchial 
@isease which has followed in its train. Deluded by the know- 
ledge that the spring season was upon us, and forgetful of the 
fact that it had come in an unkindly guise many g weakly con- 
valescent has been emboldened to venture out into the chilly air, 
and has contracted a serious cold, from which in too many cases 
he has been unable to recover. *Frepx. J. BRODIE. 
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THE MUSEUMS ASSOCIATION. 


ee Museums Association held its second annual meeting in 

Cambridge on July 7, 8, and 9, under the presidency of 
Mr, John Willis Clark, Superintendent of the Museum of 
Zoology and Comparative Anatomy, Cambridge, and Registrary 
of the University. 

The following representatives of Museums (outside Cambridge) 
and associates were present:—The Rev. H. H. Higgins, Mr. 
R. Paden (Liverpool); yir. R. Cameron, Mr, J. M., E. Bowley 
(Sunderland); Mr. G. B. Rothera, Mr. J. W. Carr (Notting- 
ham); Mm Councillor P. Burt, Mr. J. Paton (Glasgow) ; Mr. 
T. W. Shore (Southampton) ; Lieut.-Colonel Turner, Mr, J. Tym 
(Stockport) ; Alderman W. H. Brittain, Mr. E. Howarth 
(Sheffield) TA Joseph Clarke, Mr. G. N. Maynard (Saffron 
Walden) ; Mr. J. Storrie (Cardiff); Mr. Butler Wood (Brad- 
ford); Mr. Ç. Madeley (Warrington); Mr. J. Lyon, Mr. J. J. 
Ogle (Boofle) ; Mr. W. E. Hoyle (Owens College, Manchester) ; 
Mr. EI. M. Pfatnauer (York); Mr. F. W. Rudleg, Mr. F. A. 
Bather, Mr. A. Smith Woodward. s 

The proceedings were opened by the Rev. H, H. Higgins 
(Past-Pre-ident), who introduced the President, Mr. J. Willis 
GJark. The President then read his adflress, and gave a short 
and very interesting account of the early history of Cambridge 
and of the foundation of a few of the older Colleges. On the 
8th and gth the following papers and reports were read and 
discussed :— e 


s 

“ On some old Museums,” by Prog A, Newton, F.R.S. 

“ On the desirability of exhibiting, in Museums, anmounted 
skins of birds,” by the Rev. H. H. Higgins. ° 

tOn difficulties incidentą} to Maseum demonstrations,” by 
F. W. Rudler. 

tt On the Dresden Museum cases,” by Dr. A. B. Meyer. 

“Qn the registration and cataloguing of Specimens,” hy 
W. E. Moyle. 

‘Some recent Museum legislation,” by E. Hôwarth. 

“Qn the arrangement of Rock Collections,” by II. M. 
Platnauer. 

¢¢ Fogsil Crinoidea in the British Museum” (gn attempt to 
put into pragtice modern ideas of Museum arrangemegt), by F. 
A. Bather. . 

“ On Tables and Chairs,” by F. A. Bather, è 

The Report of the Comuftfte “appointed to consider the 
question of securing the aid of specialists? 
“ The Report of the Committee appoi 
question of labelling in Museums. 


è 


. 
punted to consider the 


s 
The neetig was*eminently pleasant and successful, thanks to e 


the untiring energy and exertions of the Pr¥Sident arid of Mr. S. 
F Harmer (Fellow of King’s College), the Local Secretary ang 
Treasurer. Under thelr guidance severalecolleges, libraries, an 
laboratories were visited. Prof. Middleton conducted a party , 


over the Fitzwilliam Museum, and, throagh theskin@hess of « e 


Prof. Newton, a few of the members visited thg Pepysian 
Librarye , 
e 
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TECHNICAL EDUCATION IN INDIA. 


SR AUCKLAND COLVIN, the Governor of the North» 

Western Provinces of India, has issued an exhaustive 
minute on technical education in that cazntry, in which the 
various steps toward#the introduction of this system of instruc- 
tion are summarized. The minute naturally refer#chiefly to the 
North-Western Provinces, but is in fact a summary of what has 
been done elsewhere. It seems that the idea of introducing 
technical education in the North-West Provinces, where there 
has hitherto always been a steadily increasing demand for Uni- 
versity education, was first mooted in September 1885, when 
the attention gf the local Government was called to the Madras 
scheme, which aimgd at promoting instruction in iadustrial arts 
and manufactures by offering grants-in-aid to encourage the 
teaching, in schools so aided, of technical sciencegarts, armil 
handicrafts, and by testing that teaching by a system of public 
examinationse Nearly a year later the Home Secretary to the 
Government of India drew up a note on the subject generally, 
pointing,out that therg was room for improvement in this branch 
of education in the great north-west, and inquiring what was 
being done. The Director of Public Instruction replied that 
the question of establishing Faculties of Medicine and Engineer- 
ing was under cogsideration in the Allahabad @hiversity, and 
also certain preparatory courses of study, while it was proposed 
to refer the question of agricultural and veterinary schools to the 
Local Records Department. In January 1888, Colonel Forbes, 
replying to questions addressed to him regarding instructio# in 
engineering, said he considered that the practical instruction 
gained by natives in the Jarge railway workshops at Allahabad, 
Lucknow, and Lahore, and at the Government workshops at 
Roorkee, was decidedly bearing fruit in the direction of enabling 
natives to take intelligent and independent control in these 
branches of technical industry. Theerailway and Government 
workshops he considered were the real technical schools so far as 
this branch of instruction was concerned, and tiere was no 
need, therefore, for the Government to establish technical 
engineering schools, Facilities might be given to selected 
students at the middle and high schools to go through a four or 
five years’ course at these workshops, but more than that he 
held was unnecessary. Colonel Brandreth, the, Principal of 
the Thomason College, was unfavourable to any school for 
technical education for the youthful mass&, but „would 
provide special opportunities for exceptional young men, 
though such opportunities need only be limited iñ number. 
“For the higher gyes of engineering, I think the ordinary 
liberal education with a scientifc knowledge is most suited, 
until a man is of an age to know his mind, and elect for 
the profession, when there should be a strictly technical educa- 
tion for a limited time, two or three years, followed by a careful 
eapprerfticeship on works.” The late Colonel Ward contended 
that facilities should bè given at the Roorkee College for 
practical instruction, in@ addition to the present theoretical 
course. *‘If such a technical practical class were formed at 
Roorkee, students from the schools might be allowed to attend 
it without going through the College theoretical course.” Later 
on, the Director of Land Records and Agriculture sent in an, 
opinion on the subjects immediately referred to him, and advo- 
cated nothing morethan the creation of a normal school for 





* survey only, at Cawnpore or Lucknow, suggesting also the 


establishment of small schoffrships for the maintenance of boys 
in training at the various workshops in the provinces ; of an art 
school at Lucknow ; and of agricultural and veterinary schools 
or classes inshigh schools ; and he proposed that drawing should 
be made compulsory, cgmpeten@y to teach dravgng being pre- 
scribed as an essential qualification in all teachers in middle and 
higa class schools. Andgdinally, the Inspector-General of Civil 
Hospitals reported ggainst the proposal to teach up to a higher 
standard than that of the hospital assistant class. °Then, in 
March 1888, the Djrector of Public Instruction forwarded a 
second report adverse to the establishment of a school of art at 
Lucknow, and pointing out furth€r that, howeveg desiahje was 
the proposal to ingpduce drawing into public schools, there were 
no funds available for the purpose. At the close of the year the 
Director forwarded a resolution, on the part of the Senate of the 
Allahabad Universfy, to the effect that any steps to estalifish a 
Collgge for training medical practitioners would at present be 
prematur® “At tifis point, says the Zi»zes of Jndia, in discussing 
Sir Auckland Colvin’s minute, the cold water current ceased, 


a In the February of last year the Director of Publig €nstructio 
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forwarded a minute by the Allahabad® Sekte, it Swhich it was. 
decided to establish a Faculty of Engineering, degrees being con- 
ferfed on men who had passed at least a three years’ theagetical 
course at a properly constituted Engineering College or school. 
On this subject Sig Auckland Colvin nowereports that, so far as 
he is aBle to gather, the onjy place at which engineering can be 
studied in the North-West Provinces is Roorkee, The Public 
Works Department, he adås, is of gPinion that If degrees are to , 
be conferred by the Allahabad University the Roorkee certificate * 
must be abolisheg, and ghe Department prefers Reorkeg certi- 
ficates. In this dilemma the resolution of the Senate has not yet 
been forwarded to the Government. Themsthe establishment by 
the University ef a special examination of “a commercial and 

ractical character,” aiming apparently at forming a sort of 
training class for technical education, still remains under con- 
sideration. The generals conclusion® Sir A. Golvin thinks, 
is thit, on the whole, opinion points tf nothing more urgent or e 
pronounced than the expediengy of giving greater facilities for 
obtaining instructionein the subordinate grades of practical 
engineering, and in¢he handicraft of the artisan. Sir Auckland 
Colvin then sums up the subsequent papers on the subject, rélat- 
ing to the offer of the British Indian Association, in July 1887, 
to establish and maintain, at a cost to the Association of Rs. 500 
per month, a school of industry in one of the Wingfield Manzil 
buildings ; the announcement of Munshi Imtiaz Ali of additional 
individual subscriptions, reaching Rs. 17,440 per anum ; to the 
speeches of Sir Alfred Lyall on the subject ; and to the draft rules 
forwarded by the British Indian Association. 

Sir Auckland next devotes himself toa consideration of the 
systems of technical instruction at work in Bombay and Bengal. 
From a careful study of the facts and the more or less voluminous 
papers in which they were origénally enshrined, he proceeds 
to define what is meant by technical education so far as it is 
applicable tp the North-West Provinces. Technica] education 
in Europe he illustrates by Mr. Scott Russel’s words: “It is 
necessary that each individual shall, in his oWn spgcial profession, 
trade, or calling, know more thoroughly its fundamental principles, 
Wield more adroitly its special weapons, bê able to apply more 
skilfully its refined artifices, and to achieve more quickly and 
economically the aim of his life, whether it be commerce, manu- 
factures, public works, agriculture, navigation, or architecture} * 
and by an extract from Mr. Kirkham’s report, in February 1889, 
to the Bombay Government: ‘‘ The general principles that the 
real technical school is the actual workshop—that a¢tual work- 
shops are only called ifto existence by capital operating in ac- 
cordané with its own law—that this training, so far as it can be 
given in schools or colleges, must be, in the main, preparatory 
and disciplinary, and that the improvement of science teaching 
all round, and the spread of a practical knowledge of drawing, 
are the indispensabl@ preliminaries of any form of practical 
training.” But however unanimous the authorities may be so 
far as the principle of the matter is concerned, directly they come 
to the practical details there is, as Mr. Kirkham admits, every 
dtgree of diversity of opinion, and ever} system is of course bound 
in a way to differ from every other system, just as the leading 
industries of different districts differ. Apart from this, however, 
the Bombay system was found to b® far too elaborate for the 
North-West Provinces. From Bengal Sir Alfred Croft wrote a 
very practical and sensible letter, condem@fing the abolition of 
the Seebpore workshops, and urging that the primary point, 
so far as engineer students were concerned, wes to learn how 
to ese their hands, He also quoted Mr. Spring, who says there 


can be no question as to their superiority for public works employ-* , 


ment if the men have gone through the course of manual training. 
t An engineer who has learned to use his hands is, other things 
being equal, an all-round better ang more useful man than one 
who has not.” Sir A, Croft goes on toefurther condemn the 
removal of, the Seebpore shops from the point of view of the 
need of the mechanic class. ‘It mgy be freely admitted ande 
taken as proved that the maintenance of the agp: is undesir- 
able from the foint of view of Yhe Public Work® Department. 
But it is nô less clear to me fhat®the interests of that Depart- 
snemt are in this matter antagomistic to those of technical educa- 
tion ; and that*the deliberations of the Committee have been 
chiefly’ governed by regard to the fermer.” The Government, 
howevel, remained in principle unmoved ; but happily in practice 
they agreed With the Director of Public Instruction, and ethe 
Government of *India follpwed suit; thus establishing a very 
important princigle in regard to technical education? Armed | 
with afi this experience, and, coneeding for the moment the 
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existence of aeleman fir men competent to deal with machinery 
and familiar with af thé lower forms of engineering, Sirt A. 
Colvin proceeds to discuss what course the training should tae, 
how bet to secure it, and the sourcé$ from which the necessary 
fands could be obtained. With regard to the first point, he 
thinks that what would®*mostly be required areefacilities for gain- 
ing a competent theoretical and practal knowledge ẹf the more 
subordinate gradgs of mechanical engineering, such as is neces- 


«sary to a foreman mechanic, more especially in connection with ! 


the steam-engine, the railway workshops, and the iron-fgundry ; | 


and als of the processes of cotton-spinaing as*employed in the 
mills established in the North-West Provinces. ‘‘ Thes® are 
the two great branche’ of industry which in Bombay have been 
recognized as fields for native labour: which, thigh in a lesser 


degree, exist here (in the North-West Provinces), and in regard toe; 


' which,,at present, speciglized means of instruction are unques- 
tionably, in these provirftes, wanting.” With regard to the 

e second point, there exists at Roorkee a Government Engineering 
College and Government worksheps, and it seems probable that 
these will form the nucleus of the instructio’&i necessary. As to the 
thirdgpoint, Sir Auckland Colvin thinks it Would be premature 
to enter into the question of funds until the dimensions of the 
scheme are definitely decided upon, Finally, to see how far all 
these views meet the industrial needs of the province, Sir Auck- 
land has decided to seek the aid of a strong Committee, which 
will obtain from all available quarters information on the points 
indicated in the minute, deputing members to Calcutta, Bombay, 
and Madras, and subsequently reporting to Government the 
result of its inquiries, with its own recommendati ms, and with 
full details of any scheme which it may desire to see carried 
into effect. 
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OXFORD. —The judges for the Johnson Memorial Prize, 1891, 


have awarded thè prize to Mr. M. S. Pembrey, B.A., Christ, 


Church. The judgesealso selgct the essays of the following as 
worthy of mention: Mr, T, I. Pocock, Scholar of Corpus Christi 
College, and Mr. F. T. Howard, B.A., Balliol College. The 
Johnson Prize consists of a gold medal of the value of ten 
guineas, together with the surplus dividends on the money in- 
vested. The prize is awarded every fourth year to the candi- 
date who produces the best essay on some subject connected 
. with astronomy or meteorology. The Selection of a subject 
is left to the discretion of the candidates. This year the were 
six candidates. 
Mr. Pembrey was a Fell Exhibitioner of Christ Church, 


gained a first class in the final honour school of natural science 


in 1889 (physiology), and obtained the “Radcliffe Travelling 
Fellowship in 1899, 
of mathematical moderations and also in the final mathematical 
schools, Trinity term 1891. Mre Howard was placed in the 
second class of the fin@ honour school in natural science 
(geology), and obtained the Burdeft-Coutts Scholarsgip ia 
1890. 





SOCIERMES AND ACADEMIES. 
e LONDON. 
Chemical Society, June 18.—Prof. A. Crum-Browgn, 


oF R.S., President, in the chair.—The following papers were 


read :—A note on some new reactions of dehydracetic acid, by 
Dr. J. Norman Collie. In preparing dehydracetic acid, by pass- 
ing othy? aceto-acetate through a red-hot tybe, it is stated that 


Mr. Pocock was placed in the first class 


alcohol is formed; the auth®r finds that large quantities of | 


ethylene gas and acetone are also produced. Dehydracetic acid is 
also volatile to a considerable exent with steam, and®is decom- 
‘posed by boiling with water to a shall extent into carbon 
dioxide , and g@#tnethylpyrone. * This latter deeomposition is 
more readily effected by boili@g éhe acid with streg hydro- 
chloric acid. If 50 grams are þoiled with ordinary fuming 
hydrochloric acid, the whole is converted into earbon dioxide 
and a soluble compound ‘of dimethylpyrone with hydrochloric 
acid. The barium salt of dehydracetic acid, (CgH,®,).Ba, 
seems to be not a salt of the compound C,H,O,, but of the true 
tetrdcetic acid, CgH,)0;9 A very stable copper salt of the 
formula G.,;H,;0,N,Cu is obtained®@jf dehydracetic acid be 





° 

ammonia.—'Ẹhe lactone of triacetic acid, by Dr. J. Norman 
Collie. In a former paper on the constitution of dehydracetic 
acid (Trans. Chem. Soc., 1890, 189) the author pointed out that 
if the formula which he proposed for dehydracetic acid was 
correct, it would be the 8-lactone of tetracetic acid. And the 
following list was eiven showing the gonnection between 
the condensed acids formed from acetic acid : CH,CO.(CH.CO}.. 
CH,COOH, *tetracetic acid; CH,CO.CH,CO.CH,COOH, 
triacetic acid ; CH,;COGH,COOH, diacetic acid; CHCOOH, 
aceticacid. At that time no acid corresponding to the triacetic 
acid was known. Since then the author hasgobtained the 
lactone of this acid by the action 8f 90 per cent. sulphuric acid 
on dehydracetic acid at a temperature of 130°-135. The 
properties and reactions of the new compound arg descrilied.~— 
The refractive power of certain organic compounds at different 
temperatures, by Dr. W. H. Perkin, F.R.S. The magnetic 
refations of substances when examined at temperatures wide 
apart show that certain variations take place after allowing for 
change of density. Experiments have been made by the 


author in reference to the refractive power of liquids 
under similar circumstances, The reslis show tleat the 
specific refractive power is not con tant for all tem- 
peratures. By comparing the lines A and F it was found 


thatethe dispersion was slightly diminished by rise of tempera- 
ture. The results were calculated by the formula “ P L When 


calculated by Lorentz’s formula the numbers gave higher results 
for high temperatures than for lower ones.—Note on a volatile 
compound of iron and carbonic oxide, by Ludwig Mond, 
F.R.S., and Dr, F, Quincke (see NATURE, July 9, p. 234).— 
The formation of salts, a contribution to the theory of electro- 
lysis and of the nature of chemical change in the case of non- 
electrolytes, by H. E. Armstrong. The author draws attention 
to the recent researches of Claisen, W. Wislicenus, and others, 
which clearly show that thereal salts form compounds with 
sodium ethylate, and to the bearing which these results have on 
the theory of the formation of salts generally. It may be sup- 
posed that the acid and the ‘' base” in the first instance com- 
bine, and that the salt is formed by subsequent interactions 
within the mobecule. In like manner, acids form dissociable 
compounds with water, and by the occurrence of change within 
such systems, under the influence of electromotive force, electro- 
lysis is effectedg When the compound is highly unstable, the 
opportunity for change within its sy-tem is sligit, tHe acid is a 
weak one, and ils solution of relatively low conducting power. 
In the case of non-electrolytes, the occurrence of change may be 
supposed to occur within complex systems gormed by the union 
of éhe interacting substances.—Dibenzyl ketone, by Dr. $. 
Young. The author finds that, in preparing the kerone by 
heating calcium phenyl acetate in a combustion furnace, only 
27 per cent. of the theoretical yield is obtained. Howgyer, if 


the calcium salt be heated by means of the vapour of boiling ° 


sulphur, the yield of pure ketone amougts to 76°6 per cent.-— 
The vapour: pressures of dibenzyl ketone, by Dr. S. Young.— 
The vapour-pressures of mercury, by Dr. S. Young, lwo 
additional observations of the vapoug-pressures of mercury at 
183°°75 and 236°°9 have been made, and, from the previous 
results of Ramsay and Young, the boiliog-point and the vapour- 
pressures of mercury have been recalculated. 

June #5.,—Extraordinary General Meeting —At the request of 
certain Fellows to the Presidente an extraordinfry general 
meeting was summoned to consider a proposal for amending and 
altering the by-laws. The proposal was moved by Mr. James 
Wilson and seconded ‘by Dr. Teed. Mr. Cartrighe, moved the 
following &mendment: ‘‘ That this meeting declines to pledge 
itself to any aftendment or modification of the by-laws which 
has not been approved and recommended to the Fellows for 
adoption by the Council.” Sir F.e4e A®el seconded the amehd- 
ment. Nr. Cassell, Mr. Lloyd, and Die Newton spoke in 
favour of the original motion. Prof. Tilden, Mr. Warington, 
Mr, Page, Dr. Odling, and Mr. Friswell spbke in favour ot the 
amendment. The amendmentwas carried by 137 votes to 47 
votes. © + e e 


Paris. = 


Academy of Sciences, July 13,—M. Duchartre in the chair. 
—Calgulation of the mea? length that a circwlar tube widened at 
one end should have in order that a sensibly uniforn® regime 
might be established, and on the expenditure ef the-cluarge’that 
entails the establishment of this régime, by M. J. Boussinesq.—- 


e added to a solution of copper acetate in # large exeess of | Gontributign to the study of what are called za/uraé prairies, by M. 


NO. 1134, VOL. 44] 


id e 


, 


e * s 


d 


(J 


. ° 

e. 

a 

288 

d 

ë 
A: Chatin.—On alkyl cyanides, cyanobenzene, anfl orthocyano- 
toluene, by M. A. Haller.—Experimental aérodynamic researches 
and experimental data, by Prof. S. P. Langley (see p. 277). 
Observations of solar spots and facula, made with the Brunner 
equatorial of Lyons Observatory, during the first six months of 
this year, by M. am. Marchand.—On å modification of the 
method of supporting railway and tramway v@hicles, by M. 
Féraud.—On the measurement of capacity, self-induction, and 
mutual induction by experiments on aérial wires, by M. Massin. 
—0On a new copper hydride and the preparation of pure nitrogen, 
by M. A. Lefiuc. The new body was discovered in the course 
of some experiments on the preparation of pure nitrogen by 
passing undried air deprived of CO, over copper turnings in 
a glass tube*heated to redness and then reducing the resulting 
oxide by hydrogen. The composition and properties of this 
hydride have not yet been studied, but from the fact that it is 
formed at red heat it appears to differ from the body®discovered 
by Wurtz, wich is broken up at about 60° C.—Action of light 
on silver chloride, by M. Guntz. The experiments indicate that 
when a layer of silver chloride is exposed to light it becomes 
dividef into three sußerficial layers, the first of which is metallic 
silver ; the second silver subchloride ; and the third unalteredsilver 
chloride. These three layers have a thickness which is a function 
of the duration of exposure, and of the primitive yhickness of the 
layer of silver chloride experimented upon.—On a new gaseous 
compound, phosphorus pentafluochloride, by M. C. Poulenc. 
The formation of this compound is expressed by the formula 
PF, + Cl, = PF3Cl,, which also indicates that a contractign of 
volume occurs. This has been proved experimentally. The gas 
is colourless, and has an irritating odour. Its density is 5°40, 
and it may be liquefied at ordinary pressures by reduction to a 
temperature of — 8°. Reactions with sulphur, phosphorus, 
sodium, magnesium, mercury, and various other substances, 
are described. It appeags to be a much less stable body 
than Prof. Thorpe’s phosphorus entafluoride.—Compound 
of boron bromide with phosphoretted hydrogen; phosphide 
of boron, by M. A. Besson. Bromide of boron absorbs 
phosphoretted hydrogen at ordinary temperatures, and the 
result of the combination is a white, amorphous, very 
light solid. The composition of this prod@ct appears to 
be represented by the formula BBrzPH,. At about 300° it 
changes colour, and hydrobromic acid is disengaged. The dark 
brown body that remains is found to contain enly phosphorus 
and boron, the®action that takes place being expressed thus— 
BBrzsPH, = PB + 3HBr. Boron phosphide hag a density 
about the same as water, in which itisinsoluble. Reactions with 
various substances Mave been investigated.—Researches on the 
zirconates of the alkaline earths, by M. L. Ouvrard. One intevest- 
ing point brought out by the experiments is that an analogy exists 
between zirconium, tin, and titanium,—Artificigl production of 
datolae, by M. A. de Gramont. By the action of a solution of 
borate of sodium on siliate of calcium (formed by the precipitation 
of calcium chloride bygodium silicate) at a high temperature 
and undtr pressure, a hydrated silico-borate of calcium has been 
obtafned, which in composition and physical properties appears 
to be identical with dætolite. e This is the first silico-borate 
of definite composition, and corresponding to a natural product, 
which has yet been obtained.—Acction of boron fluoride on nitriles, 
by M. G, Patein.—On the acid sulphate waters containing iron 
and alumigiam of the environs of Rennes-les-Bainse{Mude), by 
M. Ed. Willm.—On the fo@nation and oxidation of nitrites during 
Nitrification, by M. 8. Winogradskii—On the larva form of 
Parmophori, by M. Louis Boutan.—On the circulatory and 
respiratorysipparatus of some Arthropods, by M. A. Schneider.— 
On the genus ucla (Ebenagee), by M. Paul Parmentier.— 
On the structure of thë primary libero-ligneou#system, and on 
thg disposition of foliary traces in the branches of Lepidodendron 
selaginoides, by M. Maurie Hovelacque.—On a fall of small 
calcareous stones Which recently occurred in the Department of 

the Aude, by M. Stanislas Meunier. 





AMSTSRDAM, 


s 

Royal Acadamy of Sciences, Tne 27 —Prof. Svan de 
Sande Bakhuyzen in the chair.—Mr. Pekelharing communicated 
that magnesium-sulphate-plasma or ķalium-oxalate-plasm# con- 
tains a gubstance which has no active power on pure fibrifogen, 
butgcquires by a combination with lime-salts all the properties 
of fibrin ferment prepared from washed blood-clot This sub- 
stance $ precipitated incompletely by dialysis, and completely 
by saturation with magnesium-sulphate. Its combénation with 
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lime is active also ia the presence ofala oniun®Soxalate. In 
the®formation of fibrin, lime is transferred” from the ferment to 
thg fibrinogen. Pepton prepared by neutralizing the hydro- 
chloric acid of the digesfing fluid with calcium-car@onate, 
injected in the jugular vein of the dog, does not prevent the 
clotting of the blood. Wooldridge’s ‘‘tissue-fibrinogen,” pre- 
pared frometae thymus of he calf, causes coagulation of a pure 
solution of Hammarsten’s Gbrinogen when limegalts are present. 
—Mr. van Bemmelen communicated a research of Mr. Schreine- . 
maker’@ on the equilibriums which are possible between the * 
double salt PbI ÆI an@ water, in the presence or the absence 
of aft excess of one of the components, or of the double-salt 
itself, or of both. The results are in acfordance with the in- 
vestigations of®Dr. Bakhuis Rooseboom.—Mr. Suringar pre- 





*sented to the Academy a new (third) contribution to our know- 


ledge of the Melocacti of the West Indies. . 
« 
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THE’ HISTORY OP CHEMISTRY. 


e 
« A History of Chemistre from the Earliest Times to the 


Present Day. By Ernst von Meyer, Professor of 
Chemistry in the University of Leipzig. Traaslated 
by George McGowan. (London: Macmillan and Co., 
1891.) ? 
F all branches of natural science, none Has a history 
more profouhgly interesting or more fascinating 
than chemistry. And yet, strange to say, none has re- 
ceived less adequate treatment from the historian. The 
reason for this comparative neglecteis not far to seek. 
The historian of science must have qualifications which 
are rarely united in one man: not only must he possegs 
the attributes of the successful writer on social, political, 
or economic history, but he must also be a past-master in 


- the special branch with which he deals, and be well in- 


formed on all its cognate branches. Germany has given 
us the classical volumes of Kopp; from France comes 
the learned work of Hoefer; whilst in England we have 
had, until quite recently, to be content with the some- 
what trivial, disjointed, and partial narration of Thomas 
Thomsog. In addition we have had a number of mono- 
graphs, especifily within recent .years, on the labours of 


. particular ifdividuals: many of these, like Henry’s 


“ Dalton,” Wilsow’s “Life of Cavendish,” Bence Jone®’s 
“Life and Letters of Faraday,” and the remarkable series 
of biographical sketches which we owe to the facile pen 
of Hofmann, are delightful works ; but these, after all, are 
only mémotres pour seruir. As a rule, the more formal 
and general histories which dea] with the organized 
growth of the science are not very attractiveg ejther 
their authors lack literary grace and charm, or they 
are superficial, ill-informed, and, in some cases, so ob. 
viously biassed as to render them altogether untrust- 
worthy. And, moreover, not one of them has sought to 
grapple with the splendid achievements of the last half- 
century in any truly,philosbphic manner. Kopp and 
Hoefer have, between them, toldeus all that is known, or, 
in all probability, ever will be known, or need be known, 
respecting the beginnings of chemistry, and of its growth 
through the Midglle Ages, and down to the end of the 


. last century. We now require somebody to set about 


doing for Phisenineteenth century what the German and 
French historians have done for those that preced& it. 


- The labour would be stupendous, but the result might be 


magnificent. Atno period in the history of the science 
LJ . . . agge . 

have its generalizations been more brilliant, and its 

theories more corfprehensive, more prolific, and, it may 


, be added, more securely esfablished. The Mirth of fhe 


” combination, and it has beep the chief and most gha- 


: 


undispuféd merit of the phlogistonist Cavendish to have ° 
e 


century ea extefision,of thé atomic hypothesis to 
the explan®ion of the fundamental fact$ of chemical 


racteristic work of the century to place thet theory ona 
foundation as sound and as firm as that on which the 
immortal conception of Newton is based. „The historian 
of the chemistry of the nineteenth certusy need have no 
other text than that of the atomig theory; for round this 
dominant conception alle ‘Other present-day theofies are 
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ranged ; 4 is the centre of a system which it vivifies und 
feeds, and by which it itself is fed and strengthened in e 
return. 

Some attempt at what is here foreshadowed has beef 
made in the book before us, but, exfellent as the work is 
in many respects, it is even more suggestive of what re- 
mains to be accomplished. The book is divided into six 
chapters, of which the fifth and sixth are devoted to the 
history of chemistry from thé death of Lavoisier to the 
present time, and these two chapters occupy nearly three- 
fourths of the volume. This portiop is not only the 
larger, but is confessedly the most difficult of the whole. 


*In weighing and criticizing current chemical doctrine, 


and in discussing the theories of the present, even the 
most conscientious historian is apt to be unconsciously 
biassed by the predilections and prejudices ofghis train- 
ing and environment. Prof. von Meyer has not been 
upmindful of this possible danger, but after carefully 
reading hte work we can heartily congratulate him on 
the success with which he has preserved the “ objective 
attitude” which is essential to the true historian. As he 
talls us, it has been his earnest desire to shed a clear 
light upon the conflicting views respecting the develop- 
ment and importance of the chemical doctrines of to-day, 
and to endeavour to apply a calmer and juster criticism 
to the services of eminent investigators of quite recent 
years than has hither®, in man cases, been meted out to 
them. Itis possible that we apprehend Prof. von Meyer’s 
meaning the more fully when we state that such a catho- 
licity of sentiment and so judicial a temperament have 
not always characterized the occupant of the Chair of 
Chemistry in the University of Leipzig. 

For thé two chapters which treat of modern chemistry 
we have nothing but unqualified praise, and te earnestly 
commend them to the attention of those students who 
desire to have a coup d'œil at once comprehensive and 
accurate of the meaning and tendency of present-day 
doctrine. When we have regard to the enormous mass 
of material which has to be systematized, and, as it were, 
brought within focus, some errors and omissions*are im- 
evitable. And it is possible that®here and there a slight 
lack of balance and due proportion may be discerned : 
some matters have been treated at comparativel} great e 
length, whilst others have*been Wut scantily noticed. On 
this point differences of opinion are sure to arise: /of 
homines, tot sententiæ. But no candid reader can fail to be 
imprésstd with the singularly fair and impagtial manner® 
with which Prof. von Meyer fas dealt with the labours 
of contemporary workers. It is a pleasure to read a work 
in which the writer has been superior to the epetty Chau- 
vinism whiqh has disfigureel certajn historical productions 
of the last twenty years. We would specially indicate 
the critical notices of the w®orfrs and services of La- 
voisierg Berzelius, Davy, Dumas, Liebig, and Wöhler, as ° 
models of historical acumen, sound gudgment, and rigid 
candour. On the time-hgnoured question, “ With whom 
showd test fhe metit of the discovery of the composition 
of water?” Prof. von Meyer is scans just and im- 
pattial. He shows that Lavoisier wag so far dominated? 
hydrogen, “he expected to find an acideas tte @roduict of ° 
its combustion, and therefore looked for one. {t is the 
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. , proved that water alone is produced by the combustion 


: fighting. 


of hydrogen ” (pp. 157-58). 
* Although he devetes only two chapters to it, it is 
obyious that it is the main purpose of Prof. von Meyer’s 
@vork to trace the dqelopment of chenfistry from the 
downfall of phlogistonism onwards, and he has there- 
fore only dealt with the earlier periods jn order to give 
the reader a connected view of the growth of the science. 
This portion of the work is tqiched with a comparatively 
light hand, and in some respects compares unfavourably 
with the rest. ¢ Although at times there are graphic 
sketches—as, for example, in the account of Palissy’s 
work, and in the estimate of Bergmann’s services to ana- 
lytical chemistry, and in the story of that strange ‘com- 
pound of truciflent ¢harlatanry, gross mysticism, and 
e strong common-sense, who called himself Philippus 
Aureolus Paracelsus e Theophrastus Bombastus — the 
general impression is not wholly satisfactory, and to 


trace the historical connection of the sever epochs* 


presupposes more khowledge than Prof. von Meyer im- 
parts. It is hardly possible to do justice to the age of 
*alchemy in 40 pages, or to the history of the iatro-che- ° 
mical period, which includes the work not only of Para-° 
celsus and his school, but also that of Van Helmont, 
George Agricola, Palissy, and Glauber, in 30 pages. But 
with the “ Geschichte der Chemie” before him, Prof. von 
Meyer may well have hesitated to plough with the patient 
heifer of Hermann Kopp. 

In his fourth chapter, where he deals with the*period 
of the phlogiston theory, the author begins to expand 
somewhat, but occasionally, we venture to think, at the 
expense of strict historical accuracy. Thus it is not 
strictly true to say that Kunkel laboured “ for yegrs” to 
discover the secret of the preparation of phosphorus 
(p. 141), or that Cavendish defended the phlogistic theéry 
“with all his might” (p. 118). That singularly ¢dustere 
and passionless persoa—that “cold clear Intelligence,” 


as Wilson calls him—was utterly incapable of entering 


the lists as the champion of any theory. He let his Irish 
friend Kigwan, to whom it was more congenial, do all the 
It is hardly casrect to describe the ‘calm and 
philosophic, Priestley ase“eccentric and of a restless 
fiery natpre. v” Noman gave and got harder knocks in 
his time than did the kigd-heayed, even-tempered old 
philosopher ; he, too, did his fighting “all in the way of 
business,” hitting straight and above belt, and with no 
malice in his blow; ®but to call him “ eccentrig,”e or 
“restless and fiery,” reveal# an entire misconception of 
his disposition and character. The occasion of Lavoisier’s 
admission into the French Academy is only partially 
e stated, and if is not wholly trye to say that anfongst 
all his numerous friends 4nd admirers only on®& chemist, 
Loyse had the courage ¢o protest against his execution 
(p. 153). ° 
A word in conclusion as to the manner in which Dr. 
e McGowan has done te work of translation. His aim, he 
e tells us, has been to reproduce ‘clearly the segse ef the 
German original, a@m@i in this he has, no doubt, succeeded 
agmirably. But a purist might object that, in his efforts 
to preserve the sengt, he has too cdrefully retained the 
idiom. e To, say t “the absorption of medicine in 
chemistry, the fusion of both together, was the watch- 
yord which emanated from Paracelsus” (p. 3) is Searcely 
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ahappy method of expression. Nor, is pis paragraph 
much bftter :— 


* “ Spirit of wine—the agua ete of the alchemists—com- 
tinued to grow in importance during the iatro-chemical 
age, as it had done ån the alchemistic. *This applied to 
it not merely feom a theorettcal point of view as being a 
product of various fermentation processes to which much 
attention was paid, but abso from # practical, since Para- 
celsus and Gis pa On used it largely in the preparation 
of essences and tinctures ’* (p. 95). 


On p. 101, Boylg’s manor in Dorsetshire’ is erroneously 
called “ Stolbridge,” and on p. 185 “Dalton” is in- 
correctly printed for “Davy.” Such agms as “ centre- 
Doint” and “ fire-stuff” afe not curent Engl&h. Dr. 
McGowan’s duty as a translator doubtless requtred him 
to say that “the nobility and poetry of his [Davy’s] 
nature are shown bé&h in the journals which he kept 
dufing his extensive travels in France, Germany, and 
Itafy, and in his beautiful relations to Faraday ” (p. 187); 
but the veracious historian, familiar with the annals of 
the Royal Institution, would probably have expressed 
himself differently. T. E. THORPE. 





PROGRESS IN ELEMENTARY BIOLOGY. 


Lessons in Elementary Biology. e By T. Jeffery Parker, 
B.Sc., F.R.S., Professor of Biology in the University 
of Otago, New Zealand. (London : Macmillan and 
Co., 1891.) . 

PRO: JEFFERY PARKER is to be congratulated 

on having produced an extremely well-written, 

well-considered, and original class-boak. The teaching 
of so-called a elementary biology” has, in 
quence of the coercion of examination schedules and the 
multiplication of little cram-books dealing with the 
selected and protected “types,” become in this country 
a very*poor thing. The practical work in the laboratory 
with frog, fern, rabbit, and worm, which was, when first 
introduced, a step in advance, has become, like so many 
other things which wete good in -their origin, a tyranny 
and an impediment to knowledge. Students have reso- 
lutely shut their eyes to all facts but those presented by 
the Schedule types, and teachers of ® certain class have 
seen the@asiest way to secure “examination results” in 
ignoring the generalizations of biology, and in plying their 
pupils with the regulation details as to the few animals 
and plants scheduled for dissection. Prof. Parker’s book 
should help to remedy this state of things. His gim has 
been,,he states, to supply the connected narfative which 
would be out of place in a practical hand-book. I 
agree with him that the main object of teaching biology 
as part of a liberal education is to familiarize the stutdegt 
not so much with the facts as with the gdeas of science. 
In this little ook the student gvill find many of the most 
important conceptions ofypiological ecience set forth and 
illustrated, not by reference merely to the tyfeg, which he 
dissects or eXamines with greatdst ease in the elementary 
coursé ina laboratory, but byethe use of a larger area of 
well-chosen examp es, both of plants and animals. 

Original evoodcuts, often of exceptional merit, are freely 

introduced in tHe text. 

Whilst the plan of Prof Parker's *book is excellent, 1 


ecannot help feeling some ®regret éhat he has not farried 
. 
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* parallel to these jn the aflimal series, we have two chap- 
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it out on a somewHĦat larger scale, so as to make his 


volume represent for the bjology of to-day whae the. 
classical “Comparative Physiology ” of Dr. Carpenter did 
for the biology of forty years agos The defect just 
alluded to—ife it be a defect*-is one whieh can very 
well be remedied hereafter, since the author will un- 
doubtedly have an oppértunity of expanding hig book in 
every direction in a later edition.e e 

Nearly half the book is devoted to the consideration of 
the phenomena of life as exhibited by uaicellular organ- 
isms—the Protozoa and Protophyta. There can hardly 
be any doubt that this is by no means an undue propor- 
tion, since tis unquestionable tat in these simplest forms 
the fundarhental problems pf biology present themselves 
in the clearest light. We have wetl-illustrated chapters 
on, Amoeba, on Heematococcus, of Heteromita, on 
Euglena, on the Mycetozoa, and then a comparison o 
the foregoing organisms with certain constituent parts of 
the higher animals and plants, viz. cells. The minute 
structure gnd division of cells and nuclei are fully treated 
and well illustrated. Then follow separate chapters on 
yeast, on bacteria, on biogenesis and abiogenesis, and 
on the more complicated unicellular animals—the Ciliata, 
from among which are chosen Parameoecium, Stylo- 
nichia, Oxytricha, Opalina, Vorticella, and Zoothamnium. 
A chapter on species and their origin, and the principles 
of classification, comes next, the illustrative examples 
being chosen from among the Protozoa already described. 
‘The Foramiftifera, Radiolaria, and the Diatomacez: age 
then brought undé@r consideration. In every chapter the 
organism or group of organisms treated is made to serve 
as the concrete basis of a gradually expanding and con- 
nected narrative. Thus, in passing to the consideration 
of such forms as Mucor, Vaucheria, and Caulerpa, the 
author says :— ° 


e 
“ The five preceding lessons have shown us how com- 
plex a cell may become, either by internal differentiation 
of its protoplasm or by differentiation of its cell-wall. In 
this and the following lessons we shall see how a con- 
siderable degree of specialization may be attained by the 
elongation of cells into filaments.” 


A pause is now mage, anda brief but thoroughly wp- 
to-date chapter is inserted on “ the distinctive chagacters 
of animals and plants.” Prof. Parker thinks there is a 
great deal to be said in*favour of Haeckel’s third organic 
kingdom—the Piptista. I do not agree with him in 
thinking that it is probable that the earliest organisms 
were “ prétists,” and that from them animals and plants 
were evolved along divergent lines of descent. z 

If we approach this guestion, not with the attempt to 
define plants and animals verbally, but with the object of 
indicating probable lines of descent? the groups some- 
times considered 4s doubtful, and therefore “ protist,” 

„take rank with great robability ither in thé animal sor 
the vegetablegseries. The. Mycttozoa and the Volvo- 
cine *fit Mee naturally gin the ¢nimal sewes; they 
would be isolated among the Protophyta, and, conversely, 
the Bacteriaceee are inseparablg front th® Oscillgtorize 
and other filamentous green plants. e 

Prof. Parker mext proceeds to deal witheplants of in- 
cre&sing complexity of structure and furfction—Penicil- 
lium, Agaricus, Ulva, Laminaria, end Nigella; ang, as a 
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ters, with excellent woodcuts, on Hydra and on tHe 
Hydroid polyps, their colony-building sand their alterna- 
tion of generations. The extremely important facts ang 
theories of spermatogenesis and oggenesis and of fer- 
tilization gre next set forth, briefly but clearly, and in 
sufficient detail for the general purposes of the book. In 
connection with the early development of the fertilized 
egg-cell of the Metazoon from its unicellular phase to the 
condition of the diblastula, the question is considered as 
to how we are to suppose that the passage took place 
historically from Protozoa to Meta#oa or Enterozoa. 
It is pointed out that there is a break here in the series 


*of livin animals known to us, whilst there is no corre- 


sponding break in the series of plants: thére we pass by 
insensible gradations from unicellular forms to linear 
aggregates of cells, and from these to superficifl and to 
solid aggregates. 

The Magosphara planula described by Haeckel in 
1870 is cit€d as an animal tending tò bridge over the 
gap in the animal series, but a footnote informs the 
reader that “unfortunately nobody has since seen this 
ofganism.” Prof. Parker probably is aware that this 
is also true of Haeckel’s Protomyxa aurantiaca, which 
he figures and describes in an earlier chapter. It cer- 
tainly is to be regretted that neither of these interesting 
organisms has been observed ggain since they were de- 
scribed by Haeckel. However, Volvox globator is always 
with us, and Prof. Parker gives an excellent set of figures 
and a description of it, and proceeds to show how a two- 
cell-layered sac—the ancestral gastrula or diblastula— 
might have*been derived from such a colony. He also 
shows how a primitive diploblastic form might have deve- 
loped from a multi-nucleate Protozoon, such gs Opalina 
or Oxytricha. ° 

In the laboratory it is convenient to take the Earth- 
worm as an example of that centrel type of structure 
which is found under various modifications in all the 
Coelomate animals. Prof. Parker, rightly separating 
himself frora the ties of laboratory work, prefgrs the 
marine worm Polygordius for his illustration of this 
grade of structure, choosing it partly on account of its 
greater simplicity, partly on account of its êxtgemely 
interesting and well-studied devglopmental history. As 
the author contends, a. student who reads the two chapters 
here devoted to the anatomy, physiology, and develop- 
ment of, Polygordius, will have an ienmense advantage 
either in his subsequent studyeof the Earthworm, or in 
reverting to his notes of a previous dissection of that 
worthy beast. The principle of the comparative method 
will be sevealed to him, and he will learn to? distinguish 
things essential from things non-e$sential, 

Next, with a rush, having scale@the long ladder leading 
to Polygordius, Prof. Parker takes his reader in one 
chapter” of seventeen pages through the anatomy and 
morphology of the starfish, the crayffsh, the mussel, and 
the dogfish. This, seems®*and is rather rapid, but the 
rapidity is intentional and justifiable. @#@y the atd of ¢hds 
bogk the student is intended only to gain a general viewe 
of the structure of thbse animals as &mparable to that 
of Polygordius. For further details he must gojon to the 
special study of animal morphology, physiology, and 
gmbryolggy; or having studied these subjects more 
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patic woodcuts, gain a vivid impression of the unity 
of organization and the divergence in minor points of 
structure of the htgher animals when compared one with 
enother. Perhaps, however, in that enlarged edition of this 
book which will at n@ distant date appear? Prof. Parker will 
treat the higher animals less unceremoniously; this he 
might do, and yet retain that concisengss and regard for 
the essential which form an admirable characteristic of 
his method. ° e 

Mosses and Ferns are treated as the parallel among 
plants of Polygordius in the animal series ; and in a single 
chapter Equisetum, Salvinia, Selaginella, Gymnosperms, 
and Angiosperms are surveyed (and excellently illpstrated, 
by finished woodcuts) in such a way as to give the 
student an aĉcurat and highly effective survey of the 
great features of vegetable morphology and physiology. 

Such 1s the outline of these “Lessons,” Their merit, 
however, consists not merely in the general plan, but in 
the fact that the author is an experienced tgacher afid 
an accomplished investigator, who has developed to a 
high degree the art of lucid statement—one who is tho- 
roughly familiar with the latest researches in the wide 
field of which he treats, and is able, whilst setting before 
his reader the most important generalizations of his 
science, to avoid redundancy, and to give a fresh and 
original handling to the oft-told story of the structure 


and functions of living thipgs. 
E. RAY LANKESTER. 


CEREBRAL LOCALIZATION. 


The Croonian Lectures on Cerebral Localization. By 
David Ferrier, M.D., LL.D., F.R.S., &c. With Illus- 
trations. , (London: Smith, Elder, and Ce, 1890.) 

N these valuable lectures, Dr. Ferrier reviews the sub- 

ject of cerebral localization, so far as the representa- 
tion of movement arfi of special sense is concerned. After 
referring categorically, in the first of the series, to tħe 
historical experiments on the subject, arranged in order 
of chrqnological sequence, he points out the fundamental 
principles embodied im the term cerebral localization. 

Leaving the discussion ef motor representation, he devotes 

the rgmaining five lectures to the consideration of the 

cortical representation wf the special senses, beginning 
with that of sight. 

The representation of sight is, according to all obser- 
vers, mainly restricfed to a definite area of thg eortex. 
The differentiation of thmt area and its topographical 
subdivision are points of the highest interest, and naturally 
do not escape discussion. We are rather surprised, how- 
ever, to, find that Dr. Ferrieris not prepared t® admit 
that Munk and Schiifét’s experiments, besides those of 
other observers, establish visual representation to be 
situated in the occépital lobe, but is inclined to believe 
that the angular gyrus is the centre for clear vision 
mainly for the eye*of the opposite side. Upon this we 
would only remark that it dogs not appear tp us ghat the 
mass of evidencettlating to crossed hemianopsia, whether 
eof experimental or clinical nature, can be put asides as 

easily ag Dr. Ferfier would seem’to consider possible, 

but those jnterested in the subject will find many of the 
facts begring on this question referred to in his treatment 
of the points at issue, 
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So, too, with the representation Qf arflitiong while all 
(saves Schiifer’s and Sanger Brown’s) observations support 
Dr. Ferrier’s views of the seat of representation of heayng, 
it would undoubtedly have been better that the rebutting 
evidence brought against the exceptional facts referred to 
should have’cbnsisted of °2 number of exPeriments, and 
not of a single one, even althoggh that sems to have 
been a very conclusive observation. 

After disposing of tħe centre of audition, the tactile 
centre receives attention, and is preceded by a discus- 
sion of the pP&ths along which afferent impressions 
tiivel in the spinal cord to the higher centres. Of 
course, this subject has, been verye actively ipvestigeted 
by various observers for many yeats, but it has always 
appeared to us that, sufficient attention has never been 
given to the simple consideration whether or not the 
dower centres are engaged in the transmission of sich 
impulses. In the limited space at Dr. Ferrier’s disposal 
he has evidently not been able to give this matter full 
discussion, and is therefore led to assume that Brown 
Séquard’s dictum respecting the passage of afferent 
(tactile, not painful) impulses up the opposite side of the 
cord holds good. This question is now being reinvesti- 
gated, and the preliminary observations published by 
Mott and others throw very grave doubt on the validity 
of this assumption, which has*so long been accepted as 
final. a 

As regards the representation of commen tacffle sensa- 
tion in the cortex cerebri, Dr. Ferrier discqyered that it 
wes probably represented in the higpocampal region, 
and he reviews the results of hi$ experiments, as well as 
those of Schäfer and Horsley, which tended to show that 
the gyrus fornicatus, as well as the hippocampus, were tHe 
seat of tactile perception, and he concludes that possibly 
the whole limbic lobe is concerned with this represen- 
tation. s 

A$ regards, however, the representation of sensation in 
the excitable or motor part of the cortex, he will “have 
none of it.” Here, again, we are afraid that the con- 
siderations of time and space, which always handicap 
subjects treated in lecture form, account for the fact that 
the critical examination of this question is not so com- 
pléte as perhaps it might have beef made. 

On fhe whole, these lectures well maintain the author’s 
high reputation as a keen observer, and an indefatigable 
student, gifted with singular clearness and distinctness of 
expression, and they will well repay prusal by all who 
wish to follow the progress of knowledge of cerebral 
localization and its most important bearings. 





OUR BOOK SHELF. è 


Education and Heredity. By T: M. Guyau. (London: 
Walter Scott, 1891.) > 


Tris small and excellĝntly-transl&ted work is a posthu-* 
mous publication, written by ‘a Frenchman™weo died four 
years ago*at the early age i thirty-three. He was a 
flueht and prolific writer, éhe author of no less than 
fourtegn othe pulflicatigns, and is described in the intro- 
duction.as a philosopher and poet. It would seem from 
this‘book that the latter temperament was his prevalent 
characteristic. , Its prevalent literawy style and the origin- 
ality both of metaphoreand of handling will commend 
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vestigatiofis, ang the use made of them in the argument. 
Interesting and appropriate quotations are inserted{from 
numerous authors of fame agd notoriety, as from Blato, 
Descartes, Leibnitz, and Spencer, down to Tolstoi. But 
when, after readigg right through the book, one asks 
oneself what pas been the neg gain, what, yew “ideas it 
has given, oņ what valuable facts it has brought together, 
and what are its solid aad original, arguments, it is rather 
difficult to give a satisfactory reply. The boak chiefly 
consists of well-phrased “ talkeatalkee,” so that some 
readers may feel a little grateful to so fluent and prolific 
a writer that he Stopped his nimble pen §ven as soon as 
he did. One has become nowadays rather satiated with 
a priori deductions. ° 

As for the “ Heredėty ” in the fitle, it is nowhere in the 
book, ere at the end of one chapter, where neither the 
author in fhe text nor the tganslator in the footnotes has 
shown any misgiving concerning ¢he truth of the old 
supposition of the free inheritance o$ acquired faculties, 
which greatly affects the argument of the work. Une 
doubtedly some few men of high authority still entertain 
the older view, but the majority of students of heredity 
now regard it as unproved, and at the best, that the 
inheritange is very slightly efficient. 

The following paragraph will serve as an example of 
what is least good in the author's style and method :— 

“Why then should not the representation of man, by 
hereditary tendency, excite in man himself a peculiar 
pleasure, and an inclination no longer of flight, but to 
approach, speak, be helped, to put others in his place? 
When a child falls under the wheels of a carriage, we 
precipitate ourselves to its rescue by an almost instinctive 
movement, jus? as we should start aside from a precipice. 
The image of others is thus substituted for the image of 
ourselves, In the scales of the inner balance, /, thou, ave 
constantly interchanged: This delicate mechanism is 
partly produced by heredity. Man is thus domesticated, 
made gentler, and more civilized; now he is partially 
savage, partially civilized or civilizable. The result of 
education through the ages is thus fixed in heredity 
itself, and this is one of the proofs of the power possessed 
by education, if not always for the present, at least for the 
future.” By 
_ Life is short, there is much to learn, and economy of 
time is important. It is questionable whether it is worth 
the while of a person who has sore acquaintance with 
the subject of this book to spend half a working day in 
reading it, for he might not find it as nourishing as he 
would wish. Still it is not unlikely that those to whom 
the subject is unfamiMar would gain instruction from ¢he 
book and would consider it throfghout to be intersting. 

F.G. 
e 


The Soul of Man: an Investigation of the Facts of 
Physiological und Experimental Psychology. By Dr. 
Paul Carus. (London, Edward Arnold.) 


IT is in vain that a puzzled reader seeks to discover the 
aim of this book. It is entitled “ The Soul of Man? but 
no explanation is given as to what is meant by the title; 
and gt the end of forty-six rambling and discursive 
clfapters on things in general, the reader finds himself no 
wiser. It is called “an Investigation of the Facts of 
Physiological and Experimental Psychology,’,but there is. 
no investigation of fagts in the bgok. The rudimente of 
anatomy, of embryology, of neufology, &g., are set forth, 
much! in the form in which, they «can be fqund in ele- 
mentary text-books on the subjects, but the facts, thus 
presented are not investigafed ; they are presented in flo 
new light, no new cohclusions ate drawn from them, and 
the object of their presentation does not appeas. Here 
aņd there, indéed, the author states a belief for which in 
the preface he claims originality ; He eonsiders, for in- 
stance,*that consciousness (white he calls a concentrated 
or intensified feeling—aii additional element tifit some- 
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times is,dand sometimes is not, attached to mental 
operations) is “ produced” in the corpus striatum. % 
does not appear, however, that this hypothesis leads to 
anything, or has any appreciable bearing on the “ problem 
of the human soy,” whatever that may be. Dr. Carus 
thinks, too, that man has two souls, ® central soul and a 
peripheral* soul; and it is thus that he explains the 
familiar fact that certain purposive actions are unattended 
with consciousness ; but we cannot say that this explana- 
tion makes the matter any clearer. As a gontribution to 
science, the book cannot bé commended. Whether it 


has a theological value, we must leave to others to say. 
° 


LETTERS TO THE EDITOR. 


(The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communicationsel 


The Recent Earthquakes in Italy. 

e WITH reference to the letter which appears in your issue of 
July 23 (p. @72), on the earthquakes having occurred at Vesuvius 
on June 7, and on the same day in Southern Australia, I would 
ask leave to point out that the localities mentioned lie in the 
vicinity of a great circle which I call ‘the ‘‘ south-west coast 
o Australia great circle” (that is, the coast-line between Cape 
Hamlin and Cape Chatham). Melbourne would be about 370 
miles north of its direction, and it cuts Italy in the neighbourhood 
of Catanzaro, leaving Vesuvius about 65 miles to the north. 
This great circle is one of maximum compression on the earth’s 
surface—that is, it lies for the most part on the ocean surface, 
its greatest extent on land being ia traversing Arabia, which it 
crosses in a north-west, south-east direction. 

It is algo worth noting that, while you cite in the same issue 
two shocks as having occurred in the Æolian Islands on June 24 
(of these, Stromboli lies about 40 miles south of the direction 
of this great circle), there was recorded on that day, in the 
newspapers,*an earthquake shock as having taken place on the 
23rd (midnight) at Charleston, South Carolina, which lies about 
650 mile#to the north-west of the direction of the great circle 
in question «@ this point, and therefore approximgtively in the 


vicinity. f. P. O'REILLY. 
RoyaleCollege of Science for Ireland, 
e 








Stephen’s Green, Dublin, July 24. : 





The Great Comet of 1882. 


IN your isgne of May 28 (p. 82) is a communication about the 
comet of 1882 as seen in the act of passing close to thegun. As 
attention has thus been called to thatgomet, I desire to report a 
remarkable peculiarity of the tail as gbserved by myself, October 
3, 1882, about daybreak. It was my first view of this glorious 
comet. Other persons on the east sides of the islands had seen 
it several days earlier. The peculiarity noted was the abrupt 
ending of the tail, which was cut off sharply at an oblique angle, 


on an incurved line. The following representation is copied 
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from one in my note-book made at the time. AA? represent? : 


the eastern ridge of the Kahakuloa canyon ®n the florth end of ` © 


Maui, where I was sleeping. B is the brilliant end ef the vast 
tail lik® g scimitar blade, fully as'bright as the moon. C ise 
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copied from my note-book, It was evidently mean to indicate 
the continuation of the tail towards the nucleus, As seen on 
Subsequent mornings, when farther from the sun. D is the ter- 
minal edge of the tqil, as sharp as the outer limb of the moon, 
and of fullest strength of lustre. Altogether it formed a rather 
eppalling apparition. Clouds soon obscured it. No farther view 
was obtained for two er three days, when the end of the tail had 
assumed the usual misty, indefinite outline. e 

The conclusion forced upon my mind was that the comet, 
having parted with its tail in its rapid turn àt the perihelion, was 
seen in the act of forcing out a new one ahead of itself, in a solid 
bank of vapour,*the front of which might be compared to the 
wall of water that heads a freshet in a stream. Another re- 
semblance suggested was that of the solid-looking outline of an 
up-rolling cumus cloud. : 

I will add hereto Ê statement made to me at the time by the 
Rev, Hiram Bingham, a distinguished pioneer missionary to the 
Gilbert Islands. He saw the comet about a week earher than 
myself, from Kaneohe, on the east side of Oahu. Both he and 
his wife observed waves of prismatic colours running outward 
along the brilliant tail. Mr. Bingham is a highly cultivated 
person, af% having conffmanded the missionary ship for part of 
two years, is accustomed to lunar and stellar observation. I was 
led at the time to believe that there was no optical illusion jn 
what he saw. SERENO EyeBisHop. 

Honolulu, June 38. 


Copepoda as an Article of Food. e 


Pror, FIERDMAN’S -practical demonstration at the North 
Cape confirms a theory I have long held, that the Copepoda, 
which abound in every ocean, sea, and lake, might be largely 
and advantageously made available for human food. It is well 
known that the species Calanus finmarchicus, so abundant in 
our northern seas, forms the chief food of the Greenland whale. 
Our own immediate coasts abound in this and other equally 
edible species. During a recent dredging cruise rounf the Isle 
of Man, each pull of the tow-net contained thousands of 
another and larger species of Copepod, Axomalocera patersonit ; 
and Dr, John Murray has found that a still larger species, ucheta 
norvegica, is plentiful in the lower depths of several Scotch lochs. 

A number of finely-meshed trawls, used off the wegt coast of 
Ireland, would, I am convinced, furnish excellgnt food for 
starving multieudegin time of need. . 

A propos of the distribution of Copepoda, my attention was 
called a few days ago by the Mayor of Bootle to the filter-beds 
of the town salt-water haths, which he said were swarming with 
Entomostraca. The water is supplied direct from the rivers 
and examination showed the presence of Copepoda in enormous 
quantities, the bulk ofthem being Eurytemora hirundo, a species 
only once before taken in Britain, and then in near‘proximity to 
Bootle. Probably other filter-beds are equally prolific, and may 
prove valuable hunting-gr8unds, the Copepoda undoubtedly 
acting as scavengers in keefling the water pure from putrefac- 
tion. I. C. THOMPSON. 

e Liverpool, July 24. ° 


Meteorological Phenomenon. 


e I HAVE received in afetter from a friend residing in Barston, 
Shropshire, tlfe following acco&nt of a remarkably interesting 
meteorological phenomenon, which is well worth putting on 
record :— 

t We had a gurious sight from this house yesterday [Juy 26]. 
Tt was a dead calm, but in a field gust below the garden, with 
only one hedge between us®nd it, the hay was whirled up high 
into the sky, a column connecting above and below, and in the 
course"of the evening we fourflegreat patches of hay raining 
gown all over the surr®unding meadows and our garden. It 
kept falling quite four hours after the affair. There was not a 
breath of air stirring as®far as we could see, except in that one 
spot.” e FRANCIS GALTON, 

e 





. ki 
Refraction through a Prism. a 


SIn such elementary tgxt-books on geomttrical optics as I haye 
censulted it has always seemed to me that the writers have 
‘found aediffigulty ingpresenting a precise direct proof of the 
theorem that when a ray is turned ont of its course by direct 
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e 
passage through a prism, its deviation is lea# whem its path is 
symmetrical with regard to the prism. © è 
May I ask you to consider the simple proof which I inclose, 
and ‘nay I leave it to your julgment whether it is worth while 
that it should be presented to the notice of teachers in the pages 
of NATURE? My kpowledge of text-bookə I cannot suppose to 
be exhauStive, and the arrangement of the proo which I inclose 
of course may not be any novelty. 
? Joun ft. Kinxsy. 


° 
Radley College, Abingdon, June I1. 
e e e 
e Minimum Deviation. 


The problem js to find two rays which, passing directly 
through a prism near together, have their directions changed 
by the prism to the same amount—for in the limit, these, when 
brought into coincidence by change of pgsition of thg prism,’ will 
mark the course of that ray which suters minimum deviation 
(experiment may be appealed to, to show that it $ minimum 





and not maximum). Let ABCD be the course of a ray of 
light through the prism whose vertex is V. At B make the 
Z VBC’ = 4 VCB, then if the ray BC’ is continued out of the 
prism on both sides, it is evident that its completion D’C’BA’ 
meets and leaves the faces of the prism at egactly fhe same 
angles as the original ray ABCD, only in the opposite direc- 
tion. Thus the two rays ABCD, A’BC’D’ suffer e@ual deviation, 
ang because the A’s VBC, VC’B are similar, e 
z. VB? = VC VC; 

and when the rays are so close as to practically render C, C’ cos, 
incident, we have VB? = VC?, or VB = VC when the devia- 
tion is a minimum, z.¢. the deviation is a minimum when the 


course of the ray makes equal angles with the sides of the 


prism. é 


[Oxfordmen will remember that more than twenty years ago 
Prof. Clifton gave a somewhat similar proof as follows :— 

Since the paths ABCD and D’C’BN are similar, if one is a 
path of minimum deviation the other must have the same 
property also. Hence,e since light can always travel in the 
reverse direction along a path, the paths 


ABCD and NBC’D’ 


are both paths of minimum deviation. ¢ 

But the existence of two gich minima is contrary to experi- 
ment. Wence the paths must be identical, which can only be 
the case of the angle VBC = VBC’ = VCB.—ED.] 


e 
Further Notes on the Anatomy of the Heloderma. 


Since I published in NATURE (vol. xliii. p. 514) @‘¢ The Poison 
Appagitus of the Heloderma,” there has appeared from the 
pen of Mr. Boulenger another notable contribution to the 
anatomy of that genus of reptiles, eentitled ‘‘Notes on the 
Osteology of Heloderma horridum and H. szuspectum,ewith 
Remarks on the Systematic Position of the Helodermatidg and on 
the Vertebræ of the Lacertilia,” (P.Z.5., Janry 2ọ, 1891). That 
paper is especially useful, inasmuqh as it critically compares the 
vertebral colufins of the twg species of Lizards under consider- 
ation—a comparison which up to the time of te appearance 
of Mr. Boulengé’s pager, had not been made.™To briefly 
recapitulate hts points, Boulengér fif'ds differences in the form 
of theepremaxillaries of the two species, and in the number of 
teeth supported bè thase bongs. He finds palatine and pterygoid 
teeth cofistantly absent in W. suspeatean but present in H. 
horridum®-a very remarkable fact. A small azygous ossification 
was found in the cartilage of the mapdibular symphysis ef 
H. horridum, ‘apparently the homologue of the symphysial 
({mento-meckelian) bones o most tajlless Batrachians.’* This 
e ` o e 
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last discovery hag important bearings in other directions. In the 
vertebral column there appear to be a total of 76 vertebrfe in the 
cage of Æ. horridum to but 63 og 65 in the spine of H. susgecium, 
And, in conclusion, this distinguished herpetologist remarks tha’ 
“ A short rib is present on the third cervical in Æ. horridum, 
which is absent in A. suspectum ; the n@ural spines are more 
elevated in thé middle and posterfor portion ofethe dorsal region 
in Æ. horrium, specimens of the same sex, of course, being 
compared. The neural dhines are mich more developed in the 
male” (p. 116), Boulenger still thinks the plece of the 
Hflodermatide between the Anguidw and the Varanide, which 
he assigned to them in 1884. ode, 

In concluding this notice Iam led to passgsome observations 
upon certain strictures Mr. Boulenger has made in his paper 
upon my memoir on the anatomy of Æ. suspectum which 
appeared ig the Prom gf the Zool. Soc. of London for 1890. His 





criticism of my description of the“atlas of Z. suspectum is well? 


taken, as“ have satisfied myself of by an examination of better 
material since. That bone fs found to be in ¢hree pieces, and 
not in five as stated by me. He is also quite correct when he 
mes to point out certain errors in my figures of sanus and pes 
of that reptile, and I thank him for having called my attentfn 
to them. With respect, however, to the error he believes me to 
be guilty of in my description of the teeth in the premaxillary 
bones of H, suspectum, I can in no way agree with him. He 
observesg ‘‘ Eight or nine premaxillary teeth are present in Æ. 
horridum, and only sixin H. suspectum. Dr. Shufeldt, however, 
represents eight teeth in the latter species ; but his figure, showing 
all the teeth as of the same size, looks very diagrammatic.” In 
his figures illustrating these remarks Mr. Boulenger gives Z, 
horridum but six teeth, and J. suspectum but four, and the 
drawings of the bones lgok, indeed, very diagrammatic. I 
cannot conceive of any lizard normally having but ‘‘nine” teeth 
in its premaxillary bone ; it should at least be an even number. 
Now thè mounged specimen of A. suspectum in the collections of 
the U.S. National Museum, thas e¢g/¢ teeth in its premaxillary, 
and it was®from that specimen that I drew my figure which 
appeated in the Psoceedings. Normally, that is the numbergbut 
those teeth are often broken out in the Heloderms, and they 
become irregular by subsequent growth. The outer ones are 
-always the longer, when the skull is perfect. In so far as the 
Jorm of the premaxillary is concerned, as touched upon by Mr. 
Boulenger, I believe no little allowance must be made for 
individual variation, which is often quite considerable among 
lizards as‘it is among Vertebrates higher in the scale. Other 
figures illustrating the work under consideration age ex- 
cellent, 


It would appear that it is to be the fate of the Helodermatotdea |e 


to have their morphology more thoroughly worked out than most, 
or even any other, lizards up to the present time; and I am 
given to understand that Prof. Garman, of Harvard College, 
has it in mind to review, in the near future, the entire structure 





of H. suspectum. é R. W. SHUFELDT, 
Smithsonian Instituaion, July 8. e 
gas : _ oe 
THE DISCOVERY OF THE STANDARDS 
e OF 1758. 


THE discovery by the Clerk of the Journals of the 

House of Commons, referred to in NATURE last 
week (p. 280), of the original standards of length,evhich 
were in 1758 deposited in the custody of the Clerk of 
the House, has attra®ted some attention to the history 
of these Parliamentary standards. As some misappre- 
hension as to oe effect of such “discovery appears to 
have arisen, and as it is to eminent men of science that 
we are mainly indebted for our standards $f length, the 
following explanatofy notes nhy interest many of our 
readers, # 7 . 

The standards of length above referred t8 were made 
under the directions of aeCommittee of the Hotses of 
Commons, of whieh Lord (Carysfort °was Chairman, 
appointed on’ May 2691758, “to inquire into the original 
standards of weights and measures in, this kingdom.” 
The Committee rep®rted that in 1742 several members of 
the Royal Society were at great pains in taking an exact 


measure of the ancien Excheqter stafdards ofslength (of 
NO. 1435, evOL. 44] * . 
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Henry WII. and Queen Elizabeth), then condemned by the 
Committee as being coarsely made and “‘ bad standards® : 
that such measure was made by “ very curious instruments e 
prepared by the late ingenious Mr. Graham”; and that the 
Royal Society had lent to the Committee a brass rod made 
pursuant to theSe experiments, whigh rod had been com-e 
pared byMr. Harris, of the Royal Mint, with the Exchequer 
standards. Mr. Harris advised the Committee that the 
Royal Society’s standard was made so accurately, and by 
persons so skilful and exact, that he did got think it easy 
to obtain a better standard® and accordingly the Com- 
mittee then had two rods made by Mr. Bird, an optician, 
according to Mr. Harris’s proposal; whieh “rods” were 
laid before the House. The rod marked “Standard Yard, 
1758,” was to be taken as the proper standard; it was 
stated®by the Committee to be made of brass, to be about 
38 or 39 inches in length and about one ipch thick ; near 
to each end of the rod a fine point and line being drawn 
on a gold stud, the distance between the points on the 
gold studs being the “ true standard length of & yard,” or 
36 inches. The second rod was made in the same manner 


as the first rod, excepting that it had “ two upright cheeks” 


instead o*points or lines ; so that any ether yard rod might 

be measured by being placed between the cheeks. Both 

these rods (together with three standard troy pounds 
tb ° 


e . 
marked“ T ,” with a crown and “G.2,” and a set of troy 


1758 
standards foni 2 pounds to 32 pounds, made and adjusted 
by Mr. Harris “with very curious and exact scales of his 
at the Mint”) were stated by the Committee to be then 
deposited with the Glerk of the House of Commons. 

In 1838 the attention of the Government was directed 
to the mecessity of determining a new standard weight 
and measure to replace the above standards of 1758, 
which were stated by the Chancellor of the Exchequer-—in 
a letter to Mr. G. Airy, the Astronomer-Royal—to have 
been “ destroyed by the burning of the Houses of Parlia- 
ment,” and a Commission was appointed to restore the 
standardse The Commission included F. Baily, J. E. 
D.*Bethune, Davies Gilbert, J. S. Lefevte, PW. Lubbock, 
Geo. Beacock, R. Sheepshanks, J. Herschel, and G. B. 
Airy. Their report of 1841 gives a precise description of 
the condition of the standards at *he Journal Office im- 
mediately after the fire. The Committee reported that 
the legal standard of one yard was “so far injured that it 
was impossible to ascertain from it with the most moderate 
accuracy the statutable length oot one yard” Sand atso e 
that the “legal standard of one troy pound was missing.” 
New Parliamentary standards of length and gveight were 
accordingly made under the directions of the Cammittee, 
and were legalized by ag Act ofParliament passed in 1855. 
These new Imperial standards are now deposited with 


‘the Board of Trade, but Jegal “ Parliamentary copies” of 


them are stated to have been imrgured, in 1853, in the 
Hous of Commons, and further copies were then de- 
posited at the Royal Mint,*the Royal Observatory, and 
with the Royal Society. These latter Parliamentary 
copies are legally required to be compared with each 
other*once in every ten years, but those d€posited at the ne 
House of Commons arè excepted from any guch com- 
parison. It would appear, however, that the House of 
Commons standards are som@tithes examined, as is*shown 
by seme printed correspondence &n this subject whioh 
was laid before the House of Lords in 1872, in which 


year the standards were examind&l, and after their ex-e , 


amination were again immured in a wall near the lower 
waiting hall of the House of Com s; a ¢ertificate of * 
the deposit of the standards being given as follows :—- 

“ It is hereby cestified that this day, in the presence*of 
the undersigned, the oaken box containing the Pay- 
liamentary Copy No. 4 of the Impeyjal Standasd Yard, 
and the Imperial Copy No. 4 of the Imperial Standard ® 
Poung,” . . . has been “deposited within the wall on, 
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the right-hAnd side of the second landing of the public 
staircase leading from the lower waiting hall up to the 
Commons Committee Roonis, a brass plate having been 
fixed upon the wal? bearing the following inscription in 
HJizabethan or church text :—Within this wall are de- 
posited standards ofgthe British Yard Measure and the 
British Pound Weight, 1853.” The certificate,is signed 
by G. B. Airy (Astronomer-Royal), John George Shaw 
Lefevre (Clerk of the Parliaments), We H. Miller, C. P. 
Fortescue (President of the Board of Trade), H. W. 
Chisholm, and®*H. J. Changy; and is dated March 7, 
1872, 

It hardly appears, therefore, that the old standards 
of 1758, which apgear to have remained unnoticed for 
the past fifty years, are now of any importance for the 
purposes of measurement. e 
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MAXWELDS ELECTRO-MAGNETIC 
? THEORIES} 


N account of Maxwell’s electric theories from the pen 
of Prof. Poincaré could not but be full of interest 
The volume before*us is the first of two on the views and 
conclusions set forth in the “ Electricity and Magnetism ” 
regarding electro-static and electro-magnetic action, and 
their verification by Hertz and others; and we must of 
course wait for the completion of the work before we 
can form any adequate idea of its scope and character, 
and fully understand the results of the critical analysis 
which it contains. But in spite of the fact that the treatise 
is in the somewhat disadvantageous form of an edited 
course of lectures, it is a cOntributidh of great value to 
the literature of the subject. Whether or not it is pos- 
sible always to agree with the physical views expressed 
regarding matters which are not yet outside the region 
of speculation, it is impossible not to admire its style 
and methods. Here are to be found exemplified that 
order and harmony which render the work of the best 
French mathematical writers so exquisitely cl@ar, and 
that artistic eharg: which is so seldom seen in fhe writings 
of scientific men of other nationalities. It has been re- 
marked by competent critics that Maxwell’s work, though 
essentially that of angrtist and man of genius, is obscured 
here and there by a certain vagueness and want of logicab 
coherence and completeness, which has tried the patience 
and strength of many a devoted disciple. This was of 
course twa great extent inevitable. He sought out new 
fields of speculation fo» himself, and his greatest and 
most successful generalizations were, one cannot help 
feeling, thé results rather of unerring intuition than of any 
ecomplefely systematic prgcess of reasoning. Those who 
follow in his footsteps therefore*are glad of the help of 
any friendly guide who is able by his experience and 
strength to point out the dangers and diminish the diffi- 
gulties which attend their progress. . 
In his introduction Praf. Poincaré gives a critical 


estimate of Maxwell’s theories which strikes one at first 


sight as somewhat inappreciative. Thus he says :— 
“La première fois qu’un lecteur français ouvre lẹ livre 


ea de Maxwell, un sentiment de nealaise, et souyent même 


de défiance se mêle d’abord à son admiration. Ce west 
quapeés un commerce pwolgngé et au prix de beaucoup 
d'efforts, que ce sentiment se dissipe. Quelques esprits 
éminents le conservent même toujours... . Ainsi en 
ouvrant Maxwell uneFrangais s'attend à y trouver un 
ensemble théorique aussi logique et aussi précis que 
Yoptique physique fondée sur l'hypothèse de léther® i? se 
prépare aifisi uné“@éception que je voudrais éviter au 
Igcteur en Pavertissant tout de suite de ce qu’il doit 


chercher dans Maxwell et de ce qu’il‘h’y saurait trouves. 
os e 
s ,* “Wilettricitg eg Optigue.” I. Les Théories de Maxwell et la Théorie 


© lectromagnétique de la Lumière. Par H. Poincaré, Membre de I’ Institut. 


(Paris: Georges Carré, 1890.) 
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“ Maxwell ne donne pas une explicatéon écanique 
de ’élgctricité et du magnétisme ; il Œœ barne à démontrer 
que cette explication est possible. 

* “IP montre également que les phénomènes optiquesme - 
sont qu’un cas particulier des phénoménes électromag- 
nétiques., De toutesthéorie de Pélectricité on pourra donc 
déduire immédiatement ue théorie de la lemiére. - 

“La réciproque n’est emalheureusement epas vraie ; 
d'une explication complète de la Iftmiére, il n'est pas tou- 
jours ais®de tirer une explication complète des phéno- 
ménes électriques. , z 

The author, however, shows throughout his exposition 
that he is not owly impressed with the extraordinary im- 
pogtance of Maxwell’s work, but also thoroughly ap- 
preciates and admires, if occasionally under protest and 
with longing after the mere ancierft “classic models, its 
somewhat wild and native beauty. ° ° 

An important part of the introduction is an exposition 
of the theoretical ba8is of what Prof. Poincaré rightly 
regards as the fund&mental idea of Maxwell’s treatmewt 
of electro-magnetism-—that is, the application of the 
general processes of dynamics to any system of current- 
carrying conductors. No doubt almost all the work 
which had been done previously had been more or less 
of this nature, but we refer here to the attempt which 
Maxwell made with very considerable success to correlate 
electro-magnetic phenomena by means of Lagrange’s 
general dynamical equations. 

In the Lagrangian method the physical state of a 
system is defined by means of certain parameters gi, Ja 
<. + Jm % in number; and a dynamical explanation is 
obtained, or proved to be possible, when the values of 
these paraméters are found in terms of, orgprovefi to be 
related to the positions and motions of aesystem of con- 
nected particles, either of ordinary matter, œr of some 
hyfothetical fluid. ` e 

If 7i 7, ... mip be the masses of these particles, 
Xa Yi Z: the Cartesian co-ordinates of the particle of mass 
mt;, and if the system have potential energy V, a function’ 
of the 3% co-ordinates of type +, Yi Z: there are 3% equa- 
tions of motion of the form 


mm; ži% aVildxi = 0 
PN s. a i assi 
The kinetic energy T is 
ay (+ 7+ 24), 


and the principle of conservation of energy gives 
T+V = constant. 

Now we know V, and can*expresg the co-ordinates of 
each particle or molecule in terms of the # parameters 
Qu Ja +» gn The celebrated Lagrangian equations in 
terms of the parameters can thenebe obtained by direct 
transformation of (1), and are of the type 


dav er av ° 
at Og« io Oge dge T 
Here Tand V are homogeneous quadratic functions, 
the first of the quantities of type ġ with coefficients which 
are functions of the parameters themselves, the latter of 
the parameters only. > 
If we have reason to believe that tlee system we are 
dealing with,is a dynamical system, for which the values 
of Ts and V (or, more pgoperly, these parts of the total 
kinetic and pogential etllergies which are egncerned in 
the special,phenomeron trgated), can be obtainetl by 
obseryation of parameters of type g, we can use these 
equations in oug discussions 6f results, whether or not we > 
can acwally express the parametérs in terms of co- 
ordinates of particles of the system. The justification 
of this process is the agreement of the results wijh 
experiment. ene v 
If now we imagine a ẹystem of particles (whether of 
» 
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actual oy hyp@thetical matter) say # in number, which 
has the required vđlues. of T and V, and which farther 
gives the same relations of the parameters g, we* have 
obmined a dynamical explamation of the phenomtnon.* 
Prof. Poincaré remarks with respect to this process that 
no dynamical solfition of the proble obtained in this 
way can be ufique, and that iP fact it must be possible to 
obtain in this way an infinite number of different solu- 
tions, or to quote his o®n words :*- 
© “Tf any phenomenon admits of a complete m&chanical 
explanation it will admit of an ififinite number of others 
which equally well account for all the results of experi- 
ment.” ° 

This, as he reminds us, is confirmed by the histęry 
of „physical inquiry. Theories inconsistent with one 
another afe elabora {èd by different persons, and explain 
the knowa facts so well that there is hardly anything left 
to decide which is righte For example, according to 
Fresnel the direction of vibration if a ray of plane polar- 
iæd light is perpendicular to the pfine of polarization 
according to Neumann and MacCullagh it is zz thé 
plane of polarization. It can hardly be said that ary 
perfectly absolute experimentum crucis has yet been 
found to decide between these two theories, although 


. the balawce of evidence seems decidedly in favour of the 


view of Fresnel. 

It is, however, to be remembered that while we can 
find different mechanical theories to explain the facts, the 
theories are not necessarily distinct; the mechanism 
proposed performs functions which must be performed 
by the actual mechanism whatever that may be. There 
always is, as the above cited case well illustrates, a unity 
connecting the different explanations and 4 consequent 
element of similarity among them ; and each satisfactory 
theory elab¥rated must tend to progress by suggesting 
modes of deciding in what respects it is redundant “or 
inadequate. 

The difficulty then as to real mechanical explanations 
ot phenomena does not prevent us from making progress 
in our knowledge of matter. The Lagrangian method, 
and this is its remarkable merit, enables us to use the 
parameters instead of the co-ordinates of actual particles, 
and thereby to predict the existence of further psopgrties 
of matter capable of throwing light on those already 
observed, In this way may be lightened the task, hap- 
pily not likely to be soon relinquished by the human 
intellect, of inquiring into the atual constitution of 
matter and the mutual actions of its parts. 

There seems, however, no doubt that Prof. Poincaré 


. is correct in his view that tħe central idea of Maxwell’s 


treatise is to prove thé existence gf a mechanical explana- 
tion of electrical phenomena, not indeed actually@finding 
it, but by showing that the Lagrangian method, which 
presupposes such an explanation, is applicable, and leads 
to consistent resgilts. 

Coming now to the detailed exposition of Maxwell’s 
theories,the,first thing that calls for notice is the theory 
of electric displacement. This has always been a supject 
of considerable difficulty. What is electricity? is it the 
ether or something in tle ether? in what consists its dis- 


_ placement? are questions which the anxious inquirer is 


continually putting, and putting in vain. Maxwell’s elec- 
tric displacement®and electric force remain simply ana- 
logues to the strain and streg in an elastic solisl, and it can 
hardly be said that amyone haset brought them ott of 
the categagy“bf abstractions. o doubt éhe mechanical 
analogues suggested by Maxwell Rimself and by others 


‘are helpful in fixing the ideas and enabling the miad to 


form some concrete conception of what takes place in the 
medium ; but they maygasily be*carried too far, antl prove 
the means of Jeading to error. It is almost Setter in 
same respects to remain content, if pogsiblt, with abstrac- 
tions, until further light as to the properties of the ether 
is obtafned by experimegt and o®servateon ; and perhaps 
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is account that Maxwell has abst&ined from 
On the other 


itis on l 
giving such illustrations in his treatise. 


hand, some notion corresponding to that of electric dis- , 


placement is necessary for any theory of electrical action 
regarded as propagated through a medium surrounding 


the electrified bodies, whose charggs become thus the » 


surface mgnifestation of the state of constraint set up in 
the dielectric by the electrification. 

Prof. Poincaré distinguishes between two fluids—one 
which he calls electricity, and the other the fuide induc- 
teur. Both fluids are incompressible, thè latter fills all 
dielectric space, the former is capable of being produced 
at or placed at any given place or on anyggiven surface. 
If, then, within a closed space a quantjty of electricity is 
introduced, as, for example, when a charge is placed on 
the surface of a conductor, an equal quantity of the Auide 
tnducteur is forced out across the bounding surface. 
When all,the conductors of a systefh are*in the neutral 
state, the fludde cxducteur is in normal equilibrium ; when, 
on the other hand, the conductors are elect#ified, the 
equilibrium ceases to be normal and the state becomes 
one of constraint. 

There issome advantage in thus distinguishing between 
the fluid constituting the electrification and that filling 
the surrounding space, as it avoids some difficulties of 


explanation and treatment which arise when only one e 


fuid is considered as producing the phenomena. 

After a rather lengthy but in many points critical 
exposition of the theory of dielectrics, founded on Poisson’s 
notion of couches de glissement, we come to an interest- 
ing discussion of Maxwell’s theory of stresses in a dielec- 
tric field. By a somewhat djfferent process from that 
used by Maxwell, thf stresses are found for an isotropic 
field to he a tension along and a pressure across the lines 
of force of numerical amount KF?/8m, where K is the 
specific inductive capacity, and F is the electric force 
at the point considered. 

On this result Prof. Poincaré remarks that, although it 
agrees very well with the observed attractions and repul- 
sions betwegn electrified bodies, yet if these attractions and 
repulsions are to be considered as due tosthe*existence of 
such stresses in an elastic medium, the laws of elasticity 
for that medium must be very different from those for 
ordinary substances. The ideas of electric displacement 
and electromotive force at a point correspond to the 
strain and stress in an elastic solid; but, for correspond- 
ence to stresses of the value F?/8z, it is necessary to find 
some different forms of displacement or strain than ans 
that have yet been imagined. © 

A difficulty here arises to Which Poincaré attaches 
considerable importance. The potential energy,in the 
medium is, if 4, g, Æ be the comgonent electric displace- 
ments, given by the equafion 


= | 27 2 2 
= W = [EUP + g? + Pdv, 


. 
where dv is an element of velume and the integral is 
extended through all space. According to Maxwell’s 
hypothesis as to the localization of the energy of the 
field, tbe amount contained in an element ev at which 
the displacgments are J, @ %, is , ° 


Ct eat Pde, e 


e . 
or KF%du/8r. Consequently, if F be increased to F + dF, 


there will be an increase in the @otential energy of 
amount 2KFdFdv/8%. If now the stresses act in the 
me@iufn as*ordin@ry stresses, théy must produce corre- 
sponding strains in each element of W8lume. * Hence if 
tke element dv be a rectangular parallelepiped of edges 
òres dy, dz when the field is free ffm electric stress 
these dimensions will become, when an eleftrognotive 
force F is produced at the element,” Pespectively 
ôx (1 ta) dy (1 + e), 62 (1 + e3). Hence, if when F 
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is incredsed to F + dF, ty, 2a e3 become 
€ + deo, és + dey the work done by the stresses will, 
neglecting small quantities of the second order, be 

F? l 
do (de, — de,— deg); 


1 + de, 


and if the increase of potential energy in the element 
take place in consequence of the work done against the 
stresses we get the equation 


2FdF 


r ° 
gv (de, — de, — des) = Gq OM 


or 5 4 
de, —de, — de sa > 

which gives by integration 

"eee e,=2 log F + const. 


This fsult is ina@missible, since when F is zero, we 
must have e, = e, = e, = 0, while if this equation holds 
either e, or e; is infinite. é 

A solution of the difficulty is simply that the energy is 
not really potential but kinetic. It is certainly not easy 
to see why the electro-magnetic energy should be regarded 
as kinetic and the electro-static as potential, and it seems 
more natural to conclude, as all progress in knowledfe 
of matter seems to indicate, that the properties of the 
medium are wholly due to motion. 

After a short sketch of purely magnetic theory, Poin- 
caré proceeds to what must be regarded as the most 
important part of his acgount of Maxwell’s work—the 
theory of electro-magnetism. His investigation of the 
magnetic potentials of circuits is somewhat. different 
from that usually given. Maxwell takes as his starting 
point here the equivalence of a current-carrying circuit 
of small dimensions and a magnet. Poincaré bases his 
method directly on the following three results of experi- 
ment: (1) that two parallel currents of equal,intensity 
and of opposite directions in two close condgictors exert 
no action off a magnetic pole at some distance; (2) if one 
of these currents have small sinuosities, its action on the 
magnetic pole is still equal and opposite to that of the 
straight current ; an@ (3) that the magnetic action is pro- 
portional to the quantity of electricity which traverses % 
cross-section of the conductor in the unit of time. 

With the assumption that the componentseof the force 
acting Ôn a magnetic pole are obtained by partial differen- 
tiation of a function which depends only on the relative 
positions pf the pole afd the circuit, the usual theorems 
are obgained in the following elegant manner. First of 
all it is shown that the potential of a closed plane circuit 
at any point in its plane is zero. This is first proved for 
a circuit symmetrical about a line on its own plane and a 
point on the axis of symmetry. Then by using the first 
efundamental proposition to introduce across the Circuit 
straight conductors each c&rrying two equal and opposite 
currents equal to the current in the circuit, a circuit of any 
form is divided into narrow portions each bounded at the 
ends by elerftents of the circuit, and at its sides by radial 
lines pagsing through she poift in questione By using 
then the second proposition to replace each end-element 
of th€ circuit by a circuMr em passing through the centre 

eof the element and described from the given pgint as 
centre, each strip is turned into a complete circuit, sym- 
metrical about a lifle through the given point. Since, 
then, the theorem is true for every such circuit, it is true 
for the whole given circuit which they build fp. NeXt it 
is easily shown that when a circuit is situated on the 
surface of a cone but does not surroynd the axis—that fs, 
ds such that a genefating line meets the circuit in an efen 
Punts the potential of the circuit at the vertex 
of the cone is zero. For, by means of conductors intro- 
< duced afong generating lines, and carrying equal and 
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opposite currents as before, it is ossiblewith fhe aid of 
the second result stated above to rePlace the circuit by a 
number of narrow plane circuits each carrying the given 
current, and symmetrical #bout a generating line of the 
cone. Hence each element produces zero potential at the 
vertex, and thereftre so also does the given circuit. 

Then it is proved that @wo circuits on tle surface of a 
cone, each passing round the axis, produee equal and 
opposite potentials at the vert€x, if the currents are 
equal afid flow ,in opposite directions round the cone. 
For by means of hypothetical conductors introducell as 
before along the generating lines, and the second funda- 
mental result, these circuits can be converted into narrow 
plane circuits, each carrying a current and symmetrical 
about a generating line. Thus the arrangement of,two 
circuits produces no potéotial at th& vertex. “It is to be 
observed that the two circuits subtend equal solid angles 
at the vertex of the,cone, afd that the potentials must 
still be equal and opposite if the circuits surround 

istinct superposable cones. e 

Considering now any closed circuit, we can draw a 
@one from any chosen point as vertex, so that the genera- 
tors pass through the circuit. Then this cone can be 
divided into an infinite number of infinitely small super- 
posable cones of equal solid angle, each having a 
current flowing round it in the same direction as that 
round the given circuit, and the total potential at the 
common vertex is the sum of the equal potentials pro- 
duced by'three small circuits—that is, the potential is 
proportional to the solid angle subtended at the point by 
the circuit. 

The equations connecting the components w, V, w, 
of currents with the components of maggetic f@rce and 
magnetic induction, the relations conrrecting the mag- 
netic force and magnetic induction, those connecting the 
magnetic force with the vector potentia? (which Poincaré 
calls the somment dlectromagnétique), and the value of the 
components of the latter quantity for a linear circuit with 
their application to the proof of Neumann’s expression 
for the “ electrodynamic potential” (the mutual intrinsic 
energy) of two linear current-carrying circuits, and the 
corresponding expressions for the “ electrodynamic poten- 
tials? (alectrokinetic energies) of the circuits themselves, 
are dealt with in the next two chapters. 

In chapter ix. we come to the most important part of 
the book, the theory of induction, and the treatment 
of this part of the sufpject is instructive. It is a result of 
experiment that if the currents y,, Y» in two fixed cir- 
cuits C,, Ca respectively, are varied, electromotive forces 
Ady,/dt + Bayjdt, Bay,/dt 4 Cayo gt are produced, where 
Bisa coefficient depending on the relative positions of the 
circuit# A a coefficient depending on C, alone, and C a co- 
efficient depending on C, alone. Thus if the circuits are 
deformed or relatively displaced, electromotive forces of 
amounts ydA/dt + y.dB/dt, y,dB/dt +-ey,dC/d?, are pro- 
duced in C; and C, so that the total electromotive forces are 
respectively d(Ay, + By2)/d?, and d(By, + £y)%. Now 
by tee circuits, in which are supposed to act impressed 


r 


electromotive forces E,, Ep the energy furnished in time e 


dt is Eydt + Esyadt. This muss be expended in heating 
the conductors, and in doing a// the work which isedope 
in the displacemem or deformation of the conductors. 
This latter work is of two parts, (1) {Mat which is done 
in consequence of the ge&metrical alteration of the 


circuits, (2) that which & done in vértue of the change of ° 


the current strengths. ut the “electrodMmamic poten- 
tial” of the system (Maxwoll’s electrokinetic energy) is 


Te ai? + Myy F Ley"), 
so that*the former work fs 
OT = a(y2dLy + ayn + ytd). g 


Thus the work ZW doneén virtue of the changes, of the 
currentsgs the diferenc® betweea this and the excess of 
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the energy givep out by the batteries over that sgent in 
heat. Thus © œ 


. 
WW = Eydt + Eyydt —°Riyedt — Rey2dt — OT; 


and this is the Work done in virtu of changes of the 
currents. Tifis quantity must be a perfect differential, 
since its integral vanishes for a closed cycle of changes. 
The condition which *must hoti for this enables the 
values of A, B, C to be jdentified with — Li, M, -L 
Maxwell’s introduction of Lag®ange’s dynamicalmethod 
into electro-magnetism is, as has been already stated, 
regarded by Poincaré as of great import&nce, and as he 
says “nous touchons ici à la vraie pensée de Maxwall.” 
After finding by this method the inductive electromotive 
forces, and the elecfro-magnetfc forces, he proceeds to 
discuss Maxwell’s theorems of the electro-magnetic field, 
and their crowning generalization, the electro-magnetic 
theory of light. Except here and here, the treatment 
differs only in points of detail from that of Maxwell. 
With regard to the equations of currents, 


e 
E K ðP 
u= CP + an OP 
e &c., &c., 


a difficulty is pointed out as to the specific inductive 
capacity of a conducting substance. For such a sub- 
stance the first term must preponderate, and so K must 
be small; whereas K is generally regarded as very great 
in the case of a conductor. Itis worth noticing that this 
is really only a conventional means of explaining the 
impossibility of charging a condenser the space between 
the plates of Which is filled with conducting substance ; 
the true explanation is, no doubt, very different. 

The discussiog of the experimental verifications of she 
electro-magnetic theory’ of light contains references to 
several lately-established experimental facts (apart from 
Hertz’s experiments, which are reserved for special 
treatment) which bear on the theory. For example, it 
has been shown by Curie that dielectrics, when tabulated 
in the order of increasing conductivity, are on the whole 
arranged (as obviously they shovfld be) in the order of 
diminishing diathermancy. Further, ebonite, whith is 
opaque to light, is very permeable to dark radiations of 
longer period, which agrees with its high transparency to 
electrical waves. 7 

Again, it is remarked that the results of the electro- 
magnetic theory with regard to reflections from the sur- 
face of glass and of metals,lend a general support to the 
theory, while the dmagreement in the values of #he 
numerical constants as regard§ the want of magnetic 
permeability is referred to the frequency of the vibrations 
and the fact that the Magnetization of the medium is not 
instantaneously produced. 

A marked f€ature of M. Poincaré’s treatise is the 
chapter gn rotatory polarization, in which he discusses 
the phenomeha of rotation of the plane of polarized light 
by the action of a magnetic field. Although the ess@ntial 
difference between this effect and the apparently similar 
action of quartz, sugd solutions, &c., is pointed out, 
tle author does not appear to lay stress on it as 
throwing light og the Uifference between their causes. 
For example, after giving Ajry’s differential eguations, for 


the propagation of the tworectanggilar component displace- 
ments, é, 7, Ba circufarly polari€ed wave travelling along 
the axis of 2, in the form, , ; ric 
Ore - 8? be Oy « Ps 
Par ~ ast Gastar? ° P 
s p21 27g PE : 
‘ an az! farag ° 


from vhich a formula for the gotatiog of the ere of 
polarization of, plane-polarized light in a mag 


NO: 1135, VoL. 44] * 8 
e 


NATURE 


etic field t 








can be obtained, which agrees with experiment ; and afier 
comparing the results of these equations with those of , 
other proposed equations, he says :—* 

“ Mais si le concordance de la formule avec l’expérienge 


justifie Pintroduetion des derivées +90°n/02°02, — 0°£/Os"0¢ y 


dans les secondes membres des équations du mouvement 
@une molécule d’éther, aucune considération théorique 
ne préside au choix de ces dérivées à l’exclusion des 
autres ; on ne possédait donc pas encore de théorie de la 
polarisation rotatoire magnéjque.” ° 

This certainly seems rather too strong a statement in 
the face of Thomson’s dynamical theory outlined in his 
“ Electrostatics and Magnetism,” ang further elaborated 
in Maxwell’s treatise. 

Thognson’s views on this subject are of the most 
fundamental importance, as they point to motion of, or 
in, the medium occupying the nfagnetk field as the 
cause of the magneto-optic effect discovered by Faraday, 
and to a certain structure of the substance as@roducing 
the phenomena shown by quartz, syrup, &c. One of the 
most interesting passages of his lectures on molecular 
aynamics,delivered at Baltimore in 1885, is that in which 
he accounts for the observed results by the presence of 
rotating particles, “gyrostatic molecules,” in the medium. 


It is obviously suggested by the gyrostatic investigation e 


that it ought to be possible to explain the magneto-optic 
rotation in the electro-magnetic theory of light as a con- 
sequence of the presence of small magnets embedded in 
the vibrating medium with their axes in the direction of 
the ray ; and therefore producing a component of mag- 
netization in that direction. It is stated by M. Poincaré 
that a theory of this Rind has been proposed by M. Potier, 
and published in the Comptes Rendus. The theory itself 
is not given, but the differential equations obtained are 
quoted, and are of the required form, and lead to the 
known experimental result.t 

Maxwelf’s molecular vortices theory is, however, given, 
and certain difficulties which it involves discussed. The 
theoreti@al results of Hall’s experiment are also given in 
thissconnection, and Kerr’s experiment roving the pro- 
duction of elliptic polarization by the reflection of plane- 
polarizéd light from the pole of a magnet is cited, but 
without any statement of the theony of the effect which 
has been worked out, principally by Fitzgerald. With 
regard to the explanation of the Hall effect by strain of 
the conduqing film produced by the magnetic field, it 
has always seemed to me that it ought to beepossible 
with proper appliances to decideethe question, by experi- 
menting with a sufficiently poweiul and uniform magnetic 
field. : 

The work, it ought to be stated, concludes With ane 
interesting chapter by tife editor, M. Blondin, on experi- 
mental verifications of the theories of Maxwell. This 
comprises the chief determinations of specific inductive 
capatity, Kerr’s classical researcHes, and, lastly, the 
interesting investigation made by M. Röntgen of the 
electro-magnetic action of currents of displacement. 

Of Prof. Poincaré’s second treatise on the experiments 
of Hegtz, &c., I hope shortly to give an#ccount as a 
sequel to the present artiole. A.eGRAY. 





7° Q 
THE, ORIGIN OF THE FLORA OF GREENLAND, 


H OW the present flora of Gregnland originated, is 
a question of great interest to British botanists and 
geglogists,gor the answef will probably help to solve the 
difficult problem, What was the origiapof the recent flora 
of Britain? The flora of Greenland is so poor in species 
and has been so wel studied that ity relationship to the 
floras of Europe and America ought not to adngit of muck , 

e ` 
* M. Poincaré’s reference has suggested to m®a mode®f investigating 
the action of these magnets on the electro-magnetic thegry. This is 
discussedin a separate article, which contains for the sake of comparison an, 
account 


ehe gyrostatic theory. 
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gebate ; yet we find that an active discussion is now 
going on among Scandinavian botanists as to its eastern 
or western affinities. Sir J. D. Hooker, in his “ Outlines 
of the Distribution of Arctic Plants,’ !? made a careful 
Analysis of the specjes found in Greenland, and came to 
the conclusion that the relationship was more, European 
than American, and this view seems to have been gener- 
ally adopted by botanists. In a resent official report, 
contained in the valuable series of memoirs published by 
the Commissim for the Exploration of Greenland,? Prof. 
E. Warming, however, has tried to show that the flora is 
American ; and as this author has had access to fuller 
materials than weye formerly available, his opinion will 
catry considerable weight. Prof. A. G. Nathorst, a 
botanist especially competent to speak on qgestionse 
relating to the botany of the Arctic regions and on the 
relation of the recert Arctic flora to the Glacial epoch, 
objects altogether to Prof. Warming’s conclusions, and, 
although» dealing weth the same materials, maintains 
the accuracy of the generally accepted view as to the 
European relationship of the vegetation.’ He also criti- 
cally examines the flora in a way that has pever beén 
done before, and points to its dependence on bygone 
conditions. To certain of Prof. Nathorst’s observations 
and conclusions I should like to draw attention. 

The principal result arrived at by Prof. Warming was 
that the boundary between the American and the 
European provinces is formed by the Denmark Strait (the 
strait between Greenland and America), and not by Davis 
Strait as botanists have generally thought. This conclu- 
sion Prof. Nathorst critically examines, and so many 
curious and suggestive facts relafing to geographical 
distribution come out in this examination that | may be 
excused for referring to certain of them somewhat in 
detail. The flowering plants of Greenland include 386 
species, none of which are confined to that country. 
Leaving out of account circumpolar forms, Prof. Warming 
finds in the list 36 characteristic western against 42 
eastern species, but suggests that when the flora’of Arctic 
America is betta known the balance will prébably ke in 
favour of the western forms. Prof. Warming, however, 
includes among the eastern plants only those noW living 
in Europe, the Asiatgc-American species being classed as 
western on the ground that they must have entered Greer- 
land from the west rather than from the east—a somewhat 
unsafe line of reasoning when we take igto account 
former ehanges of climate and the local extinction of 
many plants. -° 

Prof. Nathorst analyz@s the list differently, and gives 
most suggestive tables and a map of the local distribution 
of the astern and westegn plants in Greenland. From 
these we find that the coast ne@rest to Iceland contains 
European forms alone, the southern extremity contains 
European forms in a majority, while the part of the west 
eoast nearest to America yields principally sv@tern 
species; but taking Greealand as a whole the flora is 
more European than American. Another curious fact 
noticed by Prof. Nathorst is that the American element 
of the flora @f Greenland is not entirely cut off py the 
Denmark Strait, but oe ae eastward as far ag Iceland. 

Prof. Warming considers that the nucleus of the present 
floragof Greenland repyesepts‘ part of the original flora, 
which was able to lige through the Glacial epoch on the 
non-glaciated areas ; but Prof. Nathorst points out that 
the few non-glaciated mountain-tops must have been far 
tow-high for any phanerogams £ exist on them, and all 
the lowlands were ther covered with iee andSnow. We 
must ther€fore c@#sider that both eastern and western 
elements of the present flora of Greenland entered the 
country in post-gla@ial times. The tables of distribution 

1 Tras. Linn. Soe. vol. xxiii., pp. 251- ; i wi 
gain in ad Mibual of the Nocaral History? of Greentands" 
= CF of mtands Vegetation : Meddelelser om Grgnland,” 


Pary? (1888). 
3 Engler s botanischen Fahrbtich, 1891, p. 183. e 
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show,at what points a large number®f the plants entered 
—they came from the nearest land, whether European or 
Américan. Whether in poSt-glacial times there was®any 
complete land-connection between Greenland and either 
North America ov Iceland is very doubtful, but the straits 
may well have been narr@wer. The ice-féot, also, which 
collects in winter beneath the sea-cliffs iseplaced in the 
best possible position t receive &ny seeds or masses of 
soil whidéh may fall during the winter. This shore-ice is 
drifted, away in the sprig, and may easily discharge its 
burden on some far-distant shore uninjuned, and the seeds 
just ready to germinate. Winds, migrating birds, and 
myjgrating mammals would all help to transport seeds 
across the straits. Pi é 

Turning now to the British Isles, We know that a pro- 
lific temperate flora inhabited this country in@re-glacial 
times. We know also that thés flora disappeared and was 
replaced by a thoroughly Arctic one, at least as far south 
as Norfolk, wher its relics are found beneath the 

oraines. Then came a period when Britain north of the 
‘Shames was covered with ice and snow, and only an 
occasional hill-top—or “‘xunatak,” as it would be called 
in Greenland—rose above. -When the ice retreated, the 
Arctic phanerogams again spread over the counfry, for we 
find Salix polaris, S. herbacea, S. reticulata, Betula nana, 
and Loiseleuria procumbens in lacustrine deposits im- 
mediately above the boulder clay near Edinburgh ; we 
have also a similar flora, with Salix polaris, S. myrsinites, 
and Betula nana, in Suffolk; and even in Devonshire 
the dwarf birch has been found. This stage, though its 
flora is still imperfectly known, apparently corresponds 
closely with the present condition of Greealand. 

In Britain, however, we have now rea¢hed,a later stage 
inthe amelioration of the climate and re-settfement of the 
country, for the Arctic plants have efther disappeared 
entirely or have retreated to our mountain-tops, and in 
their place on the lowlands we find a temperate flora now 
living. The British flora, like that of Greenland, varies 
according to the botanical character of the nearest land, 
though, as with Greenland, there is no reason, exgept the 
supposed impossibility. of the migration of the animals 
and plants without a bridge, to imagine that during post- 
glacial times there has been any direct connection with 
the Continent, save perhaps at the Straits of Dover. The 
distribution of plants in Britain is so peculiar that I may 
be forgiven for pointfhg out to non-botanical readers that 
we have a southern flora opposite France, a Germanic 
flora on the east coast, a Lusitanian flora in the south-west, 
ang on the extreme west thefe are two American plants 
unknown elsewhere in @urope. In the Britain of the 
present®day I believe that we may study the re-peopling 
of a country over which everything bas been exterminated; 
and until we have fuller direct evidence of the stages of 
the process, we may safely accept Greenéand and Britain 
as illustrating the way in which Nature works to fill gaps 
in the fauna and flora, whether these are caused b¥ changes 
of c§jmate, by volcanic agency, or the submergence and 
reappearance of islands. CLEMENT REID. 

e. 





— 
° 


THE SUN'S CORONA. 


SOME litle time ago Dr. Schaeberle, of the Lick Obser- 
° vatory, was good eQough to snd me the following 
letter :— ° ` . 


. . œ 
Allow me to call your special attention to a note of mine in 
tlt forthcominggnumpber of thë A.S.P. Publications, entitled 
** Some Physical Phenomena. involved ir the Mechanical Theory 
of the Corona.” I wish to say that, £s far as the connection of 
this theory with fhe sun-spot period is concerned, there was not, 
at any time, any effost on my part to ma@ke an agreement With 
other theories, but the condfusions reached are the legitimate 
and inevijgble results of trding certain observed phenomena to 
unexpected explanations. As yeu wil ges, the logical outcome 
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of the whole matter, is that, unconsciously, I have actually 
furnished imporf&nt evidence in favour of your meteori hypo- 
thesis. e " 
? ° Sincerely yours, 


° J. M. SCHAEBERLE. 
e 


Some time*after the arrival® of the letter 4 received the 
number of the Publicagions of the Astronomical Society 
of the Pacific which contained the article referred to, 
which I have read with,the greatest inferest. It has been 
known for some time that Dr. Schaeberle has been able 
to reproduce the general appearance presented by the 
corona by means of mechanical contrfvances, and that 
even the polar rays, which were such a noticeable feaésure 
ofethe eclipse of 
in this way, satisfagforily accofnted for. 

The paint of newest interest, however, is that referred 
to in Dr. Schaeberle’s letttr. è 

Assuming eruptions most active jn the sun-spot zones, 
2nd an initial velocity of 380 miles a second, he obtains 


the following results :— ` 


(1) All parts of a given unperturbed stream will be in a 
heliocentric latitude nearly equal to the latitude of the 
point of ejection. 

(2) For a constant ejective force the periodic time Ż 
will be the same for all parts of the stream. 

(3) The chance of collision of a returning with an 
outgoing stream varies inversely as the square of the 
distance of the point of collision from the sun. 

(4) Near the sun, therefore, collisions must occur 
which tend to retard or stop the outgoing streams, result- 
ing in® tempprary increase in the heat of the combined 
colliding masses (causing a consequent increase in the 
brightness ®f the corona at such places, and at the same 
time rendering the coronal detail more confused). ‘Phis 
heat will tend to be largely dissipated before such masses 
fall back into the sun, which they will then reach with 
‘comparatively small velocity and low temperature. 
Unretarded returning streams on striking the sun will 
tend to greatly raise the temperature at the points of 
impact: perturbed returning streams could, of course, 
strike all parts of the sun’s dates Unperturbed re- 
turning streams will always fall within the limits “of the 
sun-spot zones. 

(5) Solong as the incoming streams are very numerous, 
the outgoing ones will, in a great measure, be stopped, so 
that, after the interval ¢, there will be comparatively few 
returning streams : a direct result of this state of things 
is to allow free passage forethe outgoing streams, which, 
since there are now®but few collisions, results in (Ĥ an 
apparent diminution in the brightness of the corona, (2) 
more regular and sharply defined detail, and (3) in general 
a more uniformly illuminated solar surface might be 
expected, when, there are but few or no returning streams. 
The periodic character of this intermittent motion can be 
well ill@strated by means of a fine vertical jet of water. 
The vertical vibratory motion of a light ball, often.to be 
seen in water fountains, is also a good illustration. 

(6) If the ejective force is such as to make ¢ about 
fiveayears, a complete cycle of changes will take place in 
the time 2/, and after the same mamner as is observed in 
the sun-spot cycle. It is rather remarkable that the 
-aphelion distance of the streams correspqnding to this 
value of ¢ is nearly the same asf upiter’s distance from the 
sun; so that the perturbation producegi by this planet 
may have more to do wéth «he régularity af the period 
than the assumed constant force of ejection. The, initial 
velocity required to just carry a particle drom the surf to 
Jupiter is but little legs than & parabolic velocity. For 
am initial parabolic velocity, Saturn, alone censidered, 
would, on the same hypothesis, cause a complete cycle of 
Jess marked changes in twegty years; Uranus in sixty 
years; and Neptune in One hwndred gand twenty years. 
‘The compargtively insignificant planets inside of thé 


NO. 1135, VOL. 44] . e’ 


igs, as I saw it at Separation, can be, 


orbit of Jupiter would cause minor variations, corre- 
sponding to cycles, which, even for Mars, would be of less 
than two years’ duration. . 

(7) The chance of the earth passing through one of 
these outgoing, streams, which have a mean latituĝe 
of 15°, is less than it is for an incoming perturbed ® 
stream. ® . 

(8) A phenomenon similar to the observed zodiacal 
light would result from the projection of many -such 
streams in space, and the observed extent of this light 
proves that the matter which causes this illumination ex- 
tends to greater distances from the sun than the earth’s 
distance. s 


c e 
It is evident from the foregoing that the complete state- 
ment evhich is to appear shortly will be looked forward to 
with interest. 
For myself, I am glad to think tHat the*views I put for- 


ward in the concluding chapter of my “Chemistry of the e 


Sun” will now be looked at from a n€w point of vew. Time 
will show what the “ falls” which take the first place in my 
Scheme, and the second in Dr. Schaeberle’s, really are. 
Certainlyel have seen no cause lately to alter the view | 
expressed in 1887, that the primary cause of solar disturb- 
ance is the descent of matter on to the photosphere. 


J. NORMAN LOCKYER. eœ 
6 








NOTES. 


ON Monday the Prince of Wales presented the Albert Medal 
of the Society of Arts to Mr. W, H. Perkin, ‘for his discovery 
of the method of obtaining colouring matter from coal tar, a 
discovery which led to the establishment of a new and import- 
ant industry, and to the utilization of large quantities of a 
previously worthless material”; and to Sir Frederick Abel, 
“in recogrfition of the manner in which he has promoted several 
important classes of the arts and manufactures by the applica- 
tion of chemical science, and especially by his researches in the 
mapufacturé of iron and steel, and also ineackifowledgment of 
the great services he has rendered to the State in the provision 
of improved war material and as Chemist of the War Depart- 
ment.” The medal awarded to Mr. Perkin was for the year 


“1890; that to Sir Frederick Abel was for the present year. 


WE are glad to hear that in consequence of the deputation 
which waited upon Sir Michael Hicks-Beach on J@ne 5, she 
Board of Trade have registered te British Institute of Pre- 
ventive Medicine as a limited ability company, with the 


omission of the word ‘‘ limited.” . é 


IT seems as if the intfduction of large engineering views 
may soon produce a very marked effect upon the future of Egypt. 
Mr. Willcocks, one of the Inspectors of Irrigation, has com- 
municfted an interesting letter to the 7zmes, {om which we 
select the following remarks of the engineering importance of 
Dongola :—‘‘ The summer supply of the Nile is lamentably 
deficient for the existing cotton and sugar-cane, crops of Egypt, 
so that al] extensions of ghese valuable crops aregout of thagm 
question under existing conditions. “The Nile Valley in Nubia is 
eminently suited for storage of gvater, but up to the present all 
projects for storing the muddy flood wagers of the Nile below the 
junctions of the Blue Nile and the Atbara have been condemned, 
as the construction of solid dams wd&ld have resulted in the 
silting up gf the reservoirwthemselyes. This difficulty haf dis- 
appeared now that it has been discovere@shat opey dams can be * 
constructed which will allow the muddy flood waters to flow 
through, and store tle clear winter sugply for use in summer. 


The construction of these dams has been renderal possible èy ° 


the great success of Stoney’s patent roller-gatts@ whith can be e 
worked under heads of 70 feet of water on a scale sufficient to 
pass tif dull flood supply of the Nile. At any time now Egypt 

e 


š ° 
P s t 


ond {0° 


a. 


. Crimean War. 


“te 
e 


. May 19, 18632 
welfare of our soldiers, and most of the recommendatiogs con- | 


eY: 


NATURE 


e ULE 30, i891 
Lier 30, #89 





can construct a reservoir in its own territory by buildifg an open 
dàm at the head of the Assouan Cataract. If, however, Egypt 
were allowed to occupy the Nile Valley as far as Dongola, the 
reach of the river above the Wady Halfa Cataract would provide 
the necessary reservoir, and the Phila immersion difficulty would 
be at an end. So far the summer supply needed, for Egypt 
proper. If the Soudan itself is to be developed, it will only be 
necessary to construct solid dams at the heads of the Ripon Falls 
and Fola Rapids, and thus secure the Victoria and Albert 
Nyanza Lakes as magnificent rd@ervoirs. These reservoirs would 
not only secure Egypt and the Soudan from drought, but would 
also, if provided®with open dams, secure Egypt from excessive 
floods. The White Nile as it leaves the two lakes is a clear 
stream, so that the silting up of the reservoirs would be ow of the 
question, leaving alone their great size.” 


° 

WE very cordially congratulate Sir G. B. Airy (the ex- 
Astronomęg-Royal), og the completion of his ninetieth 
year. A distinguished company assembled at the White 
House, Greenwich Park, on Saturday last, in honour of the 


occasion. . 


PROF. ADALBERT KRUEGER, Director of the Observatory of 
E Kiel, has been appointed Prof. Schönfeld’s successor at Bonn. 


e 
Dr. FELIX has been appointed professor in the University of 
Leipzig. 


THE Council of the Yorkshire College, Leeds, have ap- 
pointed Mr. V. Perronet Sells, New College, Oxford, to be 


Extension Lecturer in Sciences e 


A PROJECT is in the air for the erection of an Obseryatory on 
Mont Blanc. M. Janssen made an appeal last year for support 
ip this undertaking, and on Monday at the Academy of Sciences 
he announced that his appeal had been heard. He has obtained 
the support of M., Bischoffsheim, Prince Roland Bonaparte, 
Baron Alfred de Rothschild, member of the Academy of Fine 
Arts, and M. Riffel e 


e 
» THE annual meeting of the Institution of Mechanigal En- 
gineers was opened on Tuesday at Liverpool. 


SANITARY science has, during the last month, lost one of itse 
pioneers, in the person of Dr. John Sutherland, whose record of 
work in the domain of sanitation since 1848 hag been of a 
magvellous® character. In 1848 he entered the public service 
under the first Board of Heth, and continued to be employed 
under the Hgme and Foreig Offices till the year 1855. During 
this timeghe conducted several special inquiries—notably one 
Into. the cholera epidemic œf 184%-49, which is even now 
frequently referred to. Hə was the head of a commission sent 
to various foreign countries to inquire into the law and practice 
of burial, He represented the Foreign Office at the, I@ter- 
national Confefence, held at Raris in 1851-52, for regulating 
quarantine Jaw. In 1855 he was engaged at the Home Office 
in bringing into operation the Act for abolishing intramural 
interments, a task which he had undertaken at the request of 

Mr. Walpdle. He was also doing duty in the ®organized 
General Board of Health, under the presidency of Sir Benjamin 
Hall, Phen, at the reques? o? Lord Palmerston and Lord 
Panmure, he became th® head of the commission sent ut to 
inquire into the sanitary gondition of our troops engaged in the 

He found in Miss Florence Nightingale a 

„devoted coadjutor in regardsto the fospitalse Dr. Gutherlaðd 
took an active*part in preparation of the report of the Royal 
Cognmission (of which he was a member) on the sanitary state* 
of the Army, dated 1858, and also of the report of the Royél 
Gémmissign dn the sanitary state of the Army in India, dated 

Both of these were of vast importance to the 
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tained therein have been carried out. One, of these was the 
appoigtment of the Barrack and Hospital Improvement Com- 
jemissién, with Mr. Sidney Herbert, M.P., as President,eand 
Captain (now Sir Douglas) Galton, Dr. Burrell, of the Army 
Medical Repartment# and Dr. Sutherland af members. By this 
committee every barrack and® hospital in the United Kingdom 
was visited, and its sanitary tonditiog reported ubon. Defects 
were id to light and remedied, and the health of the troops 
consequently mucheimproyed. Subsequently Dr. Sutherland 
and Captain Galton visited and made similar reports on the 
Mediterranean Stations, which at that time included the Ionian 
Islands. All these reports were presented to Parliament, and a 
reference to them will show the vastness of the work undertaken. 
In 1862 the Barrack and Hospital Infhrovement Commission 
was reconstituted, and all sanitary reports were submatted to the 
committee and reviewed,by them,*and suggestions for improving 
Indian stations prepargd. This continued up to the time of Dr. 
Sptherland’s retirement, on June 30, 1888. In 1865 he again 
visited Gibraltar and Malta, and made an independent and 
special report on the outbreak of epidemic cholera at those 
places. In 1866, Dr. Sutherland. in conjunction with Mr. R. S. 
Ellis, of the Indian Civil Service, Dr, Joshua Paynter, of the 
Army Medical Department, and Major (now Lieutenant-General, 
C.B.) Ewart, R.E., visited Algeria, and reported on the causés 
of reduced mortality in the French army serving in that country, 
with a view to seeing what of the conditions in force there would 
be applicable to Her Majesty’s troops serving in India and other 
warm climates, The value of the recommendations made by 
him and his ¢olleagues will be better understood bysa com- 
parison between the vital statistics of the army prior to the 
time of the Crimean War and those of the presen? date than in 
anyother way. ° 


Mr. WILLOUGHBY SMITH, who had played an important 
part in connection with submarine telegraphy, died on July 17+ 
He was born in 1828, and in 1848 entered the service of the 
Gutta-Percha Company, and superintended the manufacture and 
laying of the first submarine cable. The Times gives the 
following gccount of his subsequent career. In 1864 the Gutta- 
Perch? Company became merged in the Telegraph Construction 
and Maintenance Company, and Mr. Smith remained with the 
company as chief electrician and manager of the gutta-percha 
works until his retirement through failing health in 1887. In 
1866 he was electrician-in-charge, being on board the Grea 
Eastern during the laying of the,first successful Atlantic cable, 
and @he recovery and completion of the @ble that had been lost 
the year kefore. Mr. Smith*was President of the Institution of 
Electrical Engineers in 1883, before which Society, as well as 
before the Royal Institution, he read many interesting and 
valuable papers. Amongst these was one on his discovery of the 
effect of light on the electrical quality of selenium, ang another 
on his researches in volta and magneto-electric ind@ction. 


Mr®DANIEL MACKINTOSH, F.G.S., died at Birkenhead las 
week at an advanced age. He was tpe author of a work on 
“ The Scenery and Geology of England and Wales,” ang his 
researches on certain taaces of the eglacial epoch were well 
known to geologists. In recognition of his sefvices to geological 
science, the G@logical Society presented him in 1886 with a 


grant from the Lyell Fund. è 


Mr. EDWARD STANFORD has pubèished a pamphlet on ‘ The 
Spreade of Influenza: its Supposed Relations to Atmospheric 
Conditions,” by th Hên. R. Russell. The following are some 
of the autfior’s conclusions as to the contlitions which give rise to 
influenza, and perpit it to be spread. Influenta is a disease 
caused by exceedingJy minute microbes, frising from extensife 

| areas of marsh or sodden land gf Central Asia, China, or Siberian. 
The minutchess of the microbes or théis spores ig shown by their 
J . 
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easy trangnissibllity, and the large number of persons capable of 
being infected by’a single case in a large room, most {persons 
pr@bably requiring many virulent organisms to be inhaled in a 
short time before the resistant power of the blood is overcome. 
This microbe, like that of cholera, multiplies with gregt rapidity, 
and probably $0on produces sufftcient poisonete terminate its 
career in tlt body, but not before multitudes of. spores or 
microbes have been given off by the Breath. Given the original 
conditions of rainfall, soi, and high temperature, the certain 
result is the development of inconceiva ble multitudes of microbes 
and spores ; one Species of these is capable of planting itself and 
living in the tissue and blood of man, of which the temperature 
is probably near that to which it has been accustomed under*the 
summer sua in wet ah@ drying groend. The somewhat rare and 
occasionalgvisitations of influenza may be due to at least two or 
three causes—first, the occurrence of unusual rainfall and favour- 
able summers ; second, the prevalence of air-currents from the 
dying area towards inhabited places; third, adequate cog- 
munication between these infected places and the towns of 
Russia, whence progress is rapid towards Western Europe. The 
wind has no influence that can be verified in the transportation 
of influegza. As for the means of prevention, Mr. Russell 
thinks that measures of disinfection and isolation of the earliest 
cases, and rules at ports and landing places similar to those em- 
ployed against cholera, would probably prove of the greatest 
service. Inland, every locality should isolate and disinfect its 
first cases, 7 


Profy LANGLEY, the Director of the Smithsonjan Institution, 
is now in this®cguotry. Æ progos of his recent researches, re- 
ferred to ineour last number, we learn that Mr. Maxim is 
building a ‘* Aying machine,” with which a series of experiments 
is contemplated ; it is now being constructed at Crayford, and is 
nearly ready for launching. It will be propelled by a light screw 
‘making 2509 revolutions a minute. The motive power (it is re- 
ported) is supplied by a petroleum condensing engine weighing 
eighteeg hundred pounds, and capable of raising a forty thousand 
pound load. The real suspending power will lie in an enormous 
kite measuring 110 feet long and 40 feet wide. ® 

THE following passage occurs in the Report of the Medical 
Officer of Health of the parish of St. George, Hanover 
Square, for the five weeks ending July 4, 1891 :—“ I have 
calculated the death-rate of the parish for the past month on 
the census population of 1889, and not on that of 1891, for 
the following reasons :—-The censug population of the parish in 
1871 was 89,758, and that in 1881 was 89,573 ; I have*ho reason 
to believe that there was any serious inaccuracy in either of 
these enumerations, so that the population of the parish was 
practically statioffary during the ten years from 1871 to 1881. 
The enugerated population in 1891 was only 78,362, showing 
an apparent decrease of 11,211 (or one-eighth of the population) 
since 1881, I know of no reason whatever for any sith de- 
crease, and do not believg it has taken place. The census was 
taker of the persons sleeping in the parish on the night of Sur- 
day, April 5, a day which had two sewious disadvantages, the 
first being that itvas a Sunday, a day on which many people 
in this parish are out of town, and the second tat it was the 
Sunday after Paster, alti that largefumbers of people had not 
returned to town from their Easter hglidays.® Z therefore con- 
sider that the enumeration a the population of the parish this 
year ts of no value for statistic purposes „andin estimating the 
birth-rates and death-rates, shallecontinue to use the census 
population of 1881, until a fresh and more correct e&umeration 
shall have been made, which will, I hope, bê in 1896.” This 
is rather serious, What have oug census authorities to say on 
the matter ? e . e 
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AN eafthquake was experienced at Evansville, Indiana, on 
the 26th inst. The shock was so great as to create a panic€n 


several places of worship. Considerable damage was done to ® 


property. The direction of the oscillations was from north fo 


south. . e 


THE wé@ather prospects in the North-West Provinces seem 
to be improving. , Beneficial rains have commenced to fall, 
and a famine is therefore less probable than it was. The dis- 
tress among the ryots is, however, great, and the Government of 
India has voteda grant of £10,000 for their relief. The follow- 
ing telegram was read by Sir J. Gorst, on Tuegday night, in the 
House of Commons :—‘‘ There is an improvement in agricul- 
tural prospects and development of monsoon season. There 
has be®n good general rainfall throughout the country, except 
in part of Madras, the Carnatic, and JJpper „Burmah, in con- 
sequence of which there is no present cause of anxiety in North- 
ern India. Strong monsoon blowing West Coast. More rain 
imminent in Punjab and Rajpootana, where fodder famine has 
been arrested by rain. Crop operations in Northern India 
generally eprogressing satisfactorily, and there is no present 
cause for anxiety in North-West Provinces and Oude.” 


THE Technical Education Committee of the Kent County 
Council has placed £3000 at the disposal of the South-Eastern 
Counties Association for the Extension of University Teaching, 
for courses of lectures suited to agricultural and rural populations 
in small towns and villages throughout the country. 


THE Accademia delle Scienze dell’ Istituto di Bologna. offers a 
gold medal of 1000 lir@ value (ab8ut 440), the Aldini Prize, ‘‘to 
the author of a memoir which, based on certain data of che- 
mistry, or physics, or applied mechanics, shall indicate new and 
really practical systems or new apparatus for prevention or 
extinction qf fires.” The memoirs may be manuscripts in Italian, 
Latin, or French (with inclosed name and motto), or printed 
matter published between May 11, 1890, and May 10, 1892, 
In the lattewcase, the memoir may be in another language than 
thole named, but an Italian translation must be added. The, 
date-lirfit is May 10, 1892. 

THE most recent addition to Prof. €lower’s excellent series 
‘of specimens illustrative of zoological structure placed in the 
entrance-hall of the Natural History Museum is a set of nine- 
teen dissectfons prepared by Mr. G. Ridewood to illustrate the 
variations in the deep plantar tendogs of the bird’s foot. Wih 
the help of these preparations, the gtudent will have little diffi- 
culty in understanding the mysteries of the flexor loMgus hallucis 
and the flexor perforans digitorum, upon which two musclts, as hase 
been shown by Sundeval, CMrrod, and Forbes, so much depends 
in the classification of birds. 


Ie would seem that the present interest in agricultural in; 
struction comes none too soone The Agriceltiral Gazette of 
New South Wales gives an account of a new industry—the 
export of butter to this country, and adds that the Minister of 
Mineseand Agriculture has approved ‘of the esblishment of a 
travelling @airy to impart ifstruction to the settlers*in relation 
to it. 


THE same number contains eMicles on the grasses ay weeds 
of the®colony, and notes on economic plants and weeds, besidéeS 
information of what some people consider as of a more ‘‘ practi- 
cal” character, touching ppfitable cows and pigs. 4 

° e . 

THE utilization of waste products isæise orde» of the day. 
An interesting article on this subject, in relation to brewerigs, 
ine the Brewers’ GuaPdian, calls attentien to the utilization of 
the carbonic acid gas produced in the fermentatién of sugaf.. 
t On an average, English beer may be @onsider®d to contain“ 
5 per cent. of alcohol, and as, in the fermentation of sugar, the 
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weight of cagbonic acid produced is almost the samqgas that of 


alcohol (the exact proportions being 48°9 of carbonic acid to 
str of alcohol), there must have been 500,000,000 pounds of 
* carbonic acid ‘produced in our breweries. The specific gravity 
of carbonic acid is 0°1524, and therefore a simple calculation 
shows that the above vgight is equal to 25,0e0,000,000 gallons 
~~a volume it is almost impossible to realize; suqh a volume 
would require a space one mile square and forty yards high to 
contain it. It is now proposed to utilize tHe greater portion of 
this large quantity of carbonic acid. The process by which this 
is to be done has been tried fòr some little time past in St. 
James’s Gate (Guinness’s) Brewery, Dublin ; and Sir Charles A. 
Cameron has réborted very favourably on it. The following 
are the conclusions at which he arrives after a most careful ex- 
amination of the process :—(r) An immense quantity of qrbonic 
acid is produced in breweries, and is at present wasted ; (2) a 
large proportion of this*gas could be condensed to liquid at a 
cost not exceeding $¢. per pound, but probably less than 4d. 
per pound? (3) the process of liquefying the gas is successfully 
carried on at Guinness’s Brewery, Dublin; (4) the liquefied gas 
prepared at Guinness’s Brewery is perfectly free from any pecue 
liarity of flavour or dtlour; (5) the carbonic acid Produced at 
soda-water works costs about 4d. per pound; (6) it is safer, and 
e in every way more desirable, to use in beverages carbonic acid 
derived from a food substance, such as grain, than from mineral 
sources ; (7) the uses of liquid carbonic acid are numerous, 
important, and increasing.” 

AMONG the plants shown at the meeting of the Royal Botanic 
Society on Saturday last was a museum specimen of one which 
had Jately died in the Gard@ns—a vicéim to the late severe 
winter. This was one of several specimens of the East Indian 
or white mangrove, Avicennia nivea, sent to the Gardéns by the 
late Duke of Buckingham when Governor of Madras. Forsome 
years past these plants had flourished amazingly, thanks to the 
near approximation to their natural condition attained by 
keeping them in a very wet state and watering only gvith sea- 
water. Under these circumstances they threw wp from the 
roots a number of dffsets, or upright adventitious roots, of from 
10 inches to 12 inches high, and half an inch thick. Ima space 
of 2 feet square as mapy as eighty appeared, looking like so 
many rakes standing up out of the water, and keeping as near ay 
possible the same height above the surface. The only explana- 

ition, so far, has been that offered by the Segretary, Mr. 
Sewerby.® In its native state the trees form a fringe along the 
sea-shore and estuaries of Meat tropical rivers, lining the banks 
with a densg and impenetrable mass of vegetation, pushing itself 
further agd further into the river orsea, and leaving behind the dry 
land it has reclaimed. In ch a pgsition these curious rootlets 
must be an immense advantage to the plant, enabling it to 
retain all the débrís washed to the sides, and at the same time 
preventing the soil between the roots from being carried qwey by 
floods, &. The plants of thgs species now growing in the 
Gardens are the only ones alive in this country. 

A MOST interesting report of a journey taken along the fron- 
tier of the Br&tish Protectorate of Nyassaland by Mir. J. 
Buchanan,’ C. M.G., ActingeConsul at Nyassa, appars in the 
Kew Lylletin for July. è 

From the Meteorologigal ObserBations at Sydney for January 
tBgr, just received, we learn that the temperature was 2° Migher, 
the humidity 2°4 less, amd the rainfall 0'87 inch greater than 

* that®f the same month on an average of the preceding thirty- 
e two years. | ‘ai S s A 

THE Indian Government has just issued a “Contents and 
Ifdex of the first twenty volumes of the Records of the Geologi- 
cal Survey of India, 1868-87.” Considering the important work 


e ‘done by this Serrey, tbe index will be of great value to geologists. 


It consists of 118 pages. 
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THE pamphlet entitled “A Sunfinary of the Darwinian 
Theory,” which was noticed in a recent igsue (July 18, p. 247), 
has bgen printed for private distribution. The author, Mr. 
*Pascot, will supply a copy to aay person interested in the ab- 
ject on application to him at r Burlington Road, W. 
e 


A NEW*and, cheaper editiqn of the translatign of vol. i. of 
Weismann’s e? Rssays upon Heredity and Kindrgd Biological 
Problems” is announcede for imm@liate publication by the 
Clarendon®ress ; and we understand that vol. ii. is in the press, 
and will,consist of four additional essays, and a preface by Prof. 


Weismann. ° 


Peterman s Mitteilungen for July contains an article on 
Zafite, with an original map, based on the English Admiralty ` 
chart, by Prof. Partsch. e* * 


e 

AN official notice has been issued concerning thee charitable 
foundation instituted by ghe Sister$ Froelich at Vienna for sub- 
sidizing persons distigguished in science, art, or literature. 
Pensions and donations are to be granted to duly approved ap- 
pljcants. Applications should be addressed to the Trustees (das. 
Curatorium), and transmitted to the President’s office of the 
Common Council of the City of Vienna (an das Prasidialbiireau 
des Wiener Gemeinderathes Neues Rathaus) before Amigust 31, 
1891, through the I. and K. Austro-Hungarian Embassy im 
London, 18 Belgrave Square, S.W., where particulars of the 
terms and conditions of the foundation deeds, &c., can be 
obtained. 


FURTHER details concerning the new volatile compound, iron 
carbonyl, F (CO) are published by Messrs. Mond and Quincke 
in the current number of the Berichte. It appears thatas early 
as November last year they succeeded in “volagilizing small 
quantities of ironin a stream of carbon monoxide, and recovering 
it again in the form of a metallic mirror by passing the gaseous 
product through a heated tube. The best results are given when 
the iron is obtained by reduction of ferrous oxalate in a stream of 
hydrogen at as low a temperature as possible, very little exceed- 
ing 400° C., and allowing to cool in the stream of hydrogen to 80°, 
When carbon monoxide ig led over the finely divided iron thus 
obtained, she issuing vapours are found to colour a Bunsen burner 
pale yellow ; and if they are passed through a glass tube heated 
to a temperature between 209° and 350°, a mirror of metallic iron | 
is deposited. If the tuke is heated to a temperature superior to 
350°, instead of a mirror a black flocculent deposit is obtained, 
containing carbon in addition to iron. The metallic .mirror 
dissolves readily in dilute acids, and the'solutions give all the 
reactions of iron. A quantitative analys#s was made of one such 
mirror, amd yielded almost theoretical numbers for pure iron. 
The black flocculent deposit was foung in two cases to:contain — 
79°30 and 52°78 per cent. of carbon respectively. The reaction, 
however, proceeds only very slowly. To givessome idea of this, . 
Messrs. Mond and Quincke state that after six weeks gontinued 
treatment of twelve grams of iron with carbon monoxide only 
about@wo grams had been volatilized. As the action becomes very 
slight indeed after treatment for some hours, the operation was 
interrupted at the end of every five or six hours, and the irgn re- 
heated to 400° in a-stregm of hydrogep, after which the reaction 
proceeded again as at first. It is calculate@ that the average 
amount volatijjzed was about two*cubic centimetres per litre of 
carbén monoxide. This gr§at dilution ls of course rendered it 
very difficult to ageertain the composition and properties of the 
substance. Its composition hag hdWwever, been determined by 
absorbing the vapour obtained during eight to sixteen hours in 
mineral gil of boiling- point, 250°-300°, ‘which after numerous 
experimengs has been found to be thé best solvent for it, and 
heating the solution thus obtained to 180°, when ft becomes blagk 
owing to the separation of mefallic iron, and carbon monoxide is 

evolved. Petermingtions ofthe amgunt of separated iðn and 


. . 
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m the volumeof carbon monoxide obtained in five such experitents 

gave for the propostion®of molecules of CO to one atom ¢f iron 

the numbers 4°14, 4'03, 4'15, 4'26, and 4'04 respectively. Hence 


ther can be very little doubt thatthe compound is represented by * 


the formula Fe(CO), analogous to the nickel compound obtained 
last year, Ni(CQ):. As regards the relation of the compound to 
the processes,of iron and cementation steel niahufacture, the 

+ authors are of opinion thatẹ although they have been unable to 
prepare it at temperatures between 150° and 750°, stillgit is quite 
possfble that it may be momdhtarily farmed & such temperatures, 
but again immediately dissociated. 


THE additions to the Zoological Society’s Gardens during the 
past, week include a Macaque Monkey (Afacacus cynomolgts) 
from Indiap presentéd@by Mr. Gə Stevenson Macfarlane; a 


* White-fronted Capuchih (Cebus albifrons) from South America, 


presented by the Earl of Carnarvon; a Silver-backed Fox 
{Canis chama 8) from South Africa, presented by Mr. Max 
M&chaelis; a Ring-tailed Coati (Maswa rufa) from South 


America, presented by Mr. J. Smalman Smith; two Roug 
Foxes (Canis rudis) from British Guiana, presented by Mr. 


G. H. Hawtayne, C.M.Z.S. ; two Pennsylvanian Buzzards (Buteo 
pensnsylvagicus) from North America, presented by Sir Walter 
Hely Hutchinson ; a Barn Owl (Strix flammea), British, pre- 


sented by Mr. E. Hart, F.Z.S,; a Tigrine Cat (Felis tigrina), 
two Spotted Cavies (Calogenys paca), a White-lipped Peccary 
(Dicotyles labiatus), a Red and Yellow Macaw (Ara chloroptera), 
a Blue and Yellow Macaw {Ara ararauna), two Orange-winged 


Amazons (Chrysotis amazonica), two West Indian Rails (Ara- 
mides caygnnensis), a Martinique Gallinule (/oxorigis martinicus) 


from South America, a Golden Agouti (Dasyprocta aguti), 


three CrestedeCurassows (Crax alector) from Guiana, a Hawk- 
headed Parrot (Degoptyus accipitrinus), a Common Trumpger 
(Psophia crepitans) from*Demerara, deposited; an Azara’s 


Agouti (Dasyprocta azaræ) from South Brazil, purchased, 


OUR ASTRONOMICAL COLUMN. 


OBSERVATIONS oF SUN-SPOTS AND FACULÆ.—Comptes 
rendus for July 13 contains the results of observatiofls of sun- 
spots and faculæ, made by M. Marchand, at Lyons Observatory, 
during the first six months of this year. 
expresses, in millionths of the sun’s yisible hemisphere, the 
surface covered by spots and faculæ during this period. 


189r. Surface covered Surface covered 
by spots. by faculæ. 

January J . 385 125 a 
February tee 50g 20°7 
March ii 265 19 
April v 726 254 
May a 670 22°1 
June é 968 29°7 
- 2 Total 3517 126°3 


These figures demonstrate the increase in solar activity which 
must have been noted by all observers. The total spotted area 
of 3517 millionths is mad@up by 65 groups. During the whole 
of,.1890 the spotted area given by 43 groups was only 3760 
millionths, Since the end pf March not a single day has passed 
without a spot being seen on the sun. With regard to distribu- 
tion, 40 groups have appeare® in the northern Jemisphere as 
* against 25 in the south. ẹ These occured most frequently between 

the latitudes ae 20° and + 30°. AË the same time 22 groups 
have had latitudes between jo° and 20% (with fur groups below 
15°), thus indicating an approacfi to the equator. 

The measures of faculz give*similar results. The two*zones 
from 20° to 30° are the richest, apd thdSe ftom O° to 10° the 
poorest. The total nunfbers are sensibly the same°in both 
hemispheres. ‘Fhere is, however, a slight superiority fn relative 
number in the northernehemisphere, but Igss marked than during 
1890. The total surface covered by faculæ in 1890 was 103°3 
millionths of the sun’s visigle disk, @o that the figures now given 


NO, 1135, VOL. 44] ° 





The following table 


. ° 
indicate aftonsiderable augmentation. It is also wogthy of note 
that the results obtained for spots and faculæ show a certain 
parallelism, secondary minima in March and in May occurrit 
in each case. S 


STARS HAVING PECULIAR SPECTRA.—In a communication to 
Astronomische Noghrichten, No. 3049, Prof. Pickering noté& 
that a Group II. star situated in Sagittarfis (R.A. rgh. 518m., @ 
Decl. — 4# 7’, 1900), having exhibited bright hydrogen lines in 
its photographic spectrum, was suspected of the variability of 
which this appearance is a characteristic. Measures of photo- 
graphs of the star taken on different dates roved that the 
supposition was a correct one, arm indicated a Variation between 
the magnitudes 9'1 and 13°I. 

The photographic spectrum of the star S.D. 121172 (R.A. 
5h. 22°9m., Decl, — 12° 46’), mag. 9°2, appears to be the same 
as that of a planetary nebula as regards the positions of lines, 
but it differs in the interesting fact that the Hg hydrogen line (F) 
is unusually strong in comparison with the nebula line at A 500. 

Two more stars having spectra mainly consisting of bright 
lines, like the three stars in Cygnus discovered by Wolf and 
Rayet, have been discovered. They arg Cord. G. Cy 15°934h. 
(R.A. rsh. 159m., Decl. — 62° 20’, 1900), and a faint star in the 
position R.A, 13h. 36°3m., Decl. — 66°55’ (1900). The num- 
ber of stars of the Wolf: Rayet type is thus brought up to thirty- 
five. ° ° 





THE INSTITUTION OF NAVAL ARCHITECTS « 


HE first London summer meeting of the Institution of Naval 
Architects was held on Thursday, Friday, and Saturday 
of last week, During the thirty-one years that the Institu- 
tion has existed, it has only held five summer meetings. 
The first of these was in Glasgow, and was highly suc- 
cessful, but it was nog followedeby another summer meeting 
until the year 1886, when the attractions of the Liverpool Ex- 
hibition were sufficient to cause the Council to arrange a second 
meeting for that year in the second city of the kingdom, The 
Newcastle and Glasgow Exhibitions followed in the two suc- 
ceeding yeays, and the members accordingly were summoned to- 
the banks of the Tyne and Clyde. All these meetings were 
successful in every respect, not only in adding to the member- 
ship of tHe Institution, but in the valuable papers contributed to 
the Jransactfons, and the interest of the varigus excursions. In 
spite of this, no summer meeting was held either in 1889 or 
1890, ia which years there were but the single three days’ 
meeting in the spring. That has been conclusively proved 
ot to be sufficient time for the conduc#of the business of the 
year ; and at the last spring meeting it was announced that in 
future two meetings would be held every year—the first to be 
the usual spitng meeting, which always takes place in London, 
and the second to be held in the summer, either in L@ndon q 
elsewhere. The success of the me@ing just held strongly sup- 
ports the wisdom of this decision. ® . 
There was naturally not so long a list of papers®n the pro- 
gramme as there is at the spring meeting, for allowanc® had to e 
be made for the excursions.¢ With ®he latter we are compelled 
to deal very briefly on account of pressure on our space, and 
we will therefore say a few words upon them at once, before pro- 
ceedigg to notice the papers, On the @rst day, Thursday, the 
23rd inst., the afternoon was devoted to the Royal Naval Exe 
hibition, and in the evening ther® was a dinner, at which Lord 
Brassey presided, the absence of the President, Lord Ravens- 
worth, being caused by a domestic sorrow. On the Friday 
afternoon the excursion was to the shipyard of Samuda Brothers, 
at Poplar, and to the Thames Ironworks at Blackwall. The 
P. and O. Company also gave a luncheon, in the Albert Docks, 
on board the Carthage. At Sgmwdas' the two secong-class 
cruisers H.M.SS. Sapho and Scylla are in course of construc- 
tion, ahd give quite a welcome air of bustle and activity to thé 
Poplar yard, not long since a scene of what many thought to 
be permanent stagnation. These ships are 3400 tons each, gnd è » 
gogp igdicated horge-power? A large amount of armour Mate 
bending and machinery is now going on gy this ygrd, and the * 
machine tools were examined with much interest by many of 
those members to whom such work was new, At the Thames 
Irénworks there are also two ships in #ogress for the Royal 
Navy. These are the cruisers Grafton and 7A®eng The - 
latter name brings up stirring memories of anoth@r noble ship * e 
built in years past at Blackwall. The new steel Hesens is, s 
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however, 2 very different craft from Nelson’s old flak-ship. She 
nd her sister-vessel the Grafton are each of 7350 tons dis- 
placement, and have engines which will develop 12,000 indicated 
horse-power. Satiirday was devoted wholly to a single excur- * 
gion, the members travelling down to Chatham by train, and going 
over the Dockyard. Mr. Yarrow had kindly arranged to send 
one of his first-class torpedo boats down to Chatham, so that 
those who wished to return to London by water were enabled to 
do so. The three great engineering firngs, Penns, Maudslays, 
and Humphrys, also threw open their works to the inspection 
of members duging the meeting, 

We will now proceed to defll briefly with the proceedings at 
the two morning sittings of Thursday and Friday, during which 
six papers were read and discussed, of which the following is a 
list :—Ships of wam by Sir Nathaniel Barnaby, K.C.B.; on 
the alterations in the types and proportions of mercantile 
vessels, together with recent improvements in their comstructior? 
and depth of loading, as affecting their safety at sea, by B. 
Martell, Chief Surveyor of Lloyd’s Register of Shipping; 
centre and wing ballast tank suctions in double-bottom vessels, 
by G. Is. Brace; some notes on the history, progress, and 
recent practice in marine engineering, by A. J. Durston, 
Engineer-in-Chief to the Royal Navy ; progress in engineering 
in the mercantile marine, by A. E. Seaton; on the weak poitts 
of steamers carrying*oil in bulk, and the type whith experience 
has shown most suitable for this purpose, by George Eldridge. 

On the meeting being opened, Lord Ravensworth, the Presi- 
dent of the Institution, who occupied the chair, proceeded to 
deliver a short address, and then presented the gold medal of the 
Institution to Prof. Lewes for his paper on ‘‘ Boiler Deposits,” 
real at the last meeting, The gold medal is not given to 
members of Council, so that some of the papers read at the 
spring meeting were out of the competition. Sir Nathaniel 
Barnaby’s paper brought forward some of the most salient fea- 
tures in the history of war®ship desigh during the thirty-one 
years which have elapsed since the Institution was founded. An 
interesting fact noticed was that our earliest armoér-clad, the 
Warrior, and our latest, the Ramillies, were of exactly the same 
length—380 feet. There, however, the likeness ends, for the 
modern ship is 14,150 tons displacement as compared with 
9210 tons of the Warrior. Her horse-power is 13,000 in- 
dicated, the Warrdor’s being 5270; her speed is sevgnteen and 
a half knots against the Warrior's fourteen and g half knots; 
her armour i8 18 inches thick, whilst the Warrior s was 44 inches 
thick ; her coal endurance is 5000 knots as against the Warrior's 
1210 knots; her weight of broadside is 5500 pounds, as against 
the Warriors 1918 punds. These figures well illustrate the 
progress made in the science of war-ship construction, and the 
advance also extends to less desirable elements ; for the cost of 
the hull and engines alone of the eight first-class battle-ships of 
the Xangillies class, now in course of completion? is £875,000 
Apiece, whilst the Warrior cost £357,000. It may be of interest 
to our readers if we add that the cost of a first-class battle-ship 
at the beginning of the century was about £70,000. The addi- 
tion of machinery and other improvements brought the cost of 


* the r2I-gun screw three-dgckers, which followed the Crimean 


War, up to close upon a quarter ofa million. The armour alone 
of the Ramillies has cost exactly the same amount as the Natural 
History Museum at South Kensington. Bearing these facts in 
emind, it will be intæesting to remember that Lord Brassey 
has laid ddwn, in the grogramme of shipbuilding he 
would propose for the next five years, the number of first 
class battle-ships as ten; in addition to six armoured coast 
defence vessels, six armoured rams, forty cruisers of the first . 
class, thirty *look-out ships, and fifty torpedo gurfvessels. 
Nothing*is said about tle smaller torpedo Joat® although a 
first-class torpedo bcat costs nearly as much as a forty-gun 
friga& of Nelson’s day. ®Somg of our best naval authorities 
eare, however, not so goderate as Lord Brassey; and Admiral 
Sir John Hay said, during the discussion on Sir Nathaniel 
Barnaby’s paper, thae he would have fourteen line-of-battle 
siMps in place of Lord Brassey's ten. Vast as are the sums 
involved in the carrying omt of such a programme as tkis,ethey 
are not so great, ca@@pared to the corresponding expenditure of 
foreign Powers in terms of the value of the commerce which phe 
Ships produced would have to protect. Admiral Sir Edward Fyee- 
emantle, Lgrd Brassey, Sir John Hay, Mr. Wigham Richardson, 


+ the Director pf Naval Construction (Mr. W. H. White), Sir 


a long anf interesting description. 
. 


Edward Reed, and others, spoke in the discussion, which was of 
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Mr. Martell’s paper described the progress of that part of + 
navalearchitectural design which bears more®particularly on the 
consfruction of cargo steamers. The author traced the process 
of evolution by which the e@&ly steamers, naturally mo@elled 
after the sailing ships which they succeeded, gave piace to later 
types, which in the® turn were displaced by others found to be 
more suitable to the needs ofthe time. Mr. Mattell dealt largely 
with the well-decked type ypon which so manyeof the modern 
‘f ocean tramps” are modelled. Thè working of the Load-line 
Act was glso considered by the author. One of the most interest- 
ing parts of the paper is the few paragraphs the author devotes 
to sailiħg ships. A few years ago it was freely prophesied that 
the days of masts and sails were past; tlat, so soon as the 
then existing vesSels were worn out, wind-propelled craft would 
be confined to the yachtsman’s sport. From the number of 
handsome sailing ships that were lying dale in nearly every port, 
the prognostication seemed® warranted. , Even the “fishing boats 
seemed doomed by the multiplication of steam trawlers. 
Happily for the picturesque aspect of the mariner's craft, these 
forecasts have not beef fulfilled. ‘‘ Notwithstanding the great 
economy introduce by the triple-expansion engine,” Mr. 
“Martell tells us, ‘‘the tonnage of sailing vessels built has yet 
yen well maintained in both 1889 and 1890.” Vessels carrying 

000 tons of dead weight, with four masts, both ship and barque 
rigged, have recently been built; and arrangements have re- 
cently been made for the construction of a sailing, ship, with 
five masts, to carry 7000 tons dead weight. This vessel is, how- 
ever, to have a propelling engine fitted aft, but this engine is to be 
strictly auxiliary, to be used only in case of calms, and to enable 
the ship to dispense with the useoftugs, If such an arrangement 
can be conveniently made, and we see no insuperable difficulties, 
probably there will be a great future for vessels of this class 
pending the development of coal supplies in various parts of the 
world. Probably the boiler will take the form of some water 
tube type yef to be perfected, as quickness in raising @eam is a 
great desideratum for such purposes. An elaborate table of 
vessels lost during the last ten years is added as en appendix to 
tle paper. A short discussion followed the,reading. 

Mr. Brace’s paper dealt exclusively with the detail of ship con- 
struction set forth in the title. As it took exception to Lloyd’s 
rules, Mr. Martell naturally criticized it with considerable 
severity. 

The sitting of Friday, the 24th inst., commenced with 
Mr. Durston’s paper, which afforded a most interesting con- 
tribution to the histor% of the marine engine, The author 
takes the engine models in the Naval Exhibition for his text, 
and on them founds a monograph on the evolution of the 
marine engine as applied to war-sbips from the days of the 
Monkey, the first steam-propelled vessel in the Navy. The 
Monkey was built at Kgtherhithe in 1820, and was 210 tons. She 
was engined in the same year by Boulton and Watt with paddle- 
wheel engines of 80 nominal horse-power. It would take too 
much space to follow Mr. Durston in his description of the sub- 
sequent development of the branch of the naval service of which 
he is now the chief ; and with which thenames of Penn, Maudslay, 
Rennie® Seaward, Napier, Elder, and others are so intimately 
woven in the early, and most of they, happily, in later days. 
There is added to the paper a table giving particulars of 52 ships 
of the Royal Navy, commencing with thg Acheron-—having 
beam, paddle-wheel engines, and flue boilers, pressed to 4'5 
pounds per square inch, the machinery being by Seaward—and 
coming down to the present day. The table is of the greatest 
valu€, and we cannot refrain from giving some details from it, 
even at the risk of extending this notice to undue length. The 
Acheron, of 293 actual horse-power® gave 2'2 units of power? 
per ton weight of machinery, the piston speed being 198 feetper 
minute. It required 18°74 cubic feetof boileg to give one indicated 
horse-power. The heating surface per indicated horse-power was 
5°25 square feet, and the horse-power per square foot of grate was 
3'1? The coal consumpi{pn is unkn@wn. We will make a 
jump of 31 year, because Yhat brings us to the™rst ship in the 
table of which the coal tonsumptien is recorded. The ship we 
select is the Hercu/es, built in 1869, and engined by Penn with 
tfunk engines of $529Jndicated horse-power, and, of course, ascrew 
propeller. The boilers here were of the old rectangular or box 
tubular tgpe, pressed to 30 pounds pet square inch. The piston 
speed had then gteadily risen in somewhat the’ same ratio as the 
boiler pressure, so shat with the /eArudes it had reache@ to 
the respectable figure ou feet per. minute. The jndicated 

eo; Unit of power = 1 indicdted horse power. 
i) (3 
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horse-power perdon of Machinery had also reached 7'5. *The 
capacity of boilers pay indicated horse-power was 2°17, cubic 
feet, the heating shrface per indicated horse-power 2'6 ‘gquare 
feet, the horse-power per square,foot of grate 9°41 unitse ande 
the Coal consumption per indicated horse-power per hour 2'811 
pounds. Looking pack over the twenty-two years that have 
elapsed since the Hercules was tried, afd remembering the 
stringent and lifhiting conditions wAder which wat-ship engines 
were then deségned, one cannot but be struck by the remarkably 
successful results attained With the engines of the Hercules. No 
doubt this was due to the extraordinary pains taken ifthe design 
and wnanufacture of the engitfes of Her Majest}’s ships in thgse days. 
The introduction qf more complex machine tools in the work- 
shop has enabled much of this minute care ang finish to be dis- 
pensed with, and the advances in metallurgical science have put 
improved materials at the command of the engineer ; but nothfng 
has*yet exceeded, or,ewg believe, eyer will exceed, the beauty 
and accuracy of the noble examples of the mechanic’s art con- 
structed at®*the Greenwich shops under the direction of that , 
prince of engineers, the late J&hn Penn. At the same time we 
gladly acknowledge that the general averagg of all engines has im- 
mensely advanced, and is still advancing, both in design, material, 
and finish. The whole of these three qualities are due to a wider 
spread of that knowledge of scientific principles upon which tRe 
mechanical arts are founded. The manual skill of the handi- 
craftsman has not increased ; on the contrary, it has deteriorated ! 
as mechanjcal contrivances have superseded the old hand opera- 
tions. 

From this digression we will return to the table in Mr. 
Durston’s paper, and take one more example. This shall be the 
Royal Oak, a sister of the Ramillies before mentioned, and one 
of the eight monster line-of-battle ships now in progress— 
the biggest war-ships every, yet designed. Laird Brothers, of , 
Birkenhead, are the contractors for the Royal Oak, She has the 
vertical triple compound engines and ordinary retugn tube boilers 
of the pfesent day. The indicated horse-power is put down at ; 
13,000, but will doubtless be much more, the steam pressure ; 
being 155 powhds per square inch, and the piston speed 918 feet | 
per minute, The éndicated horse-power per ton of machin@ry j 
is 11°75 units, the capacity of boilers per indicated horse- : 
power 1°06 cubic feet, the heating surface per indicated horse- | 
power 1°55 square feet, and the horse-power per square foot of | 

| 





grate 18°31 units. The coal consumption remains, until the trials 
are made, a matter of conjecture, but there is every reason to 
anticipate it will approximate to that of the best performances 
recorded for Her Majesty’s ships—namely, about 2 pounds of fuel 
per hour per indicated horse-power developed with natural draught. 
In taking this figure, however, we are somewhat unfair to the earlier 
engines, for we have taken the other performances of the Royal 
Oak's engines on forced:draught, a condition under which the 
fuel consumption would be much higher. What may be the ; 
fuel consumption of Her Majesty's ships under forced draught | 
we have no means of knowing. It should be remembered that, | 
in the Royal Navy, the steam generated in the main boilers is 
used for the many auxiliery engines also, but the indicated hotse- 
power of the main engines only is talfen. This manifestly puts the 
engines of Her Majesty’s ships at a considerable isa vantage 
in the matter of fuel economy when comparison is made with 
mercantile engines, If we had to summarize the lessons taught 
by Mr. Durston’s tables in few words, we should say the stepping- 
stones to advance in marine engineering have been multi-tube 
boilers, cofhpoynd surface-condensing engines, and forced draught. 
The latter is still in that state of popular disfavour which geems 
to be the natural condition of all innovations on established 
practice; but it will yet make its mark, and lead engine-designers 
to higher results, whilst it will drive them to more perfect work. 

Mr. Seaton is well known as one of our best marine en- 
gineers, and is, morgover, #skilled writer, with a special talent 
for communicating his ideas through the medium of the pen. 
That is well proved by his contributions both in®the shape of 
memoirs to technical So@eties and afo by his well-known work 
on the, marine engine. Unfortunately for the leerary side of his 
reputation he is the manager of one of the largest shipbuilding and 
engineering establishments in the country, and there are evidences 
of this in the paper he contributed to èhe meeting. It was 
intended to be a counterpart, from te mercantile point $f view, 
of Mr. Durston’s naval paper. Mr. Seaton was eloubtless 








e 
_ * Whe indicated horse-powtr of the Sardeguea, the big Italian war-vessel, 
is estimated to be 22,0co. This is the latgest power yet designed for any 
ship. THtre are four sets of engipes, two f@ each prepeller. é 
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anxious toffulfil his promse to contribute to the proc®edings, and 
has evidently done the best time would allow. His paper iga 
good illustration that “there is always plenty of room at the top,” 
in the engineering, as in all other professions; but it does rot call 
for any extended notice here. The same thing may be said of Mr. 
Eldridge’s paper, which dealt minutely with technical deta. 
It is, however, a distinctly valuable confribution to the Trons- 
actions of the Institution, and may be studied with advantage 
by all naval architects who may have to design steamers for 
carrying petroleum *in bulk—vessels that are fast growing in 
importance and numbers. 
The meeting terminated with jhe usual vote®of thanks. 


e 
SEVENTH INTERNATIONAL*CONGRESS OF 
HYGIENE AND DEMOGRAPHY. 
TE 


e. : 
E arrangements for this Congress—which will be opened 
by the President, H.R.H. the Prifice of Wales, on Mon: 
day, August ro, at the first general meeting at St. James’s Hall, 
when short addresses will be given by some eminent foreign 
hygienists—are now in a very complete state. - 

We may mention that the previous Congresses were held in 
Brussels, Paris, Turin, Geneva, The Hague, and Vienna, at the 
last of whidk it was resolved, on the invitation of the Sanitary 
Institute and the Society of Medical Officers of Health, tha: 
the next Congress of the series should be held in London in the 
present year. 
® Besides the Permanent International Committee, to which a 
number of additional members have been attached for the pur- 
pose of this Congress, the executive consists of an Organizing 
Committee, with Sir Douglas Galton as Chairman; a Recep- 
tion Committee, with Sir Spencer Wells as Chairman, and Mr. 
Malcolm Morris as Honorary Secretary ; and a Finance Com- 
mittee, with Surgeon-General Cérnish as Chairman, and Dr. 
Moline as Secretary. There is also a numerous Indian Com- 
mittee, with Mr. S. Digby as Honorary Secretary; and an 
Editing Committee. Prof. Corfield, whose address at The 
Hague Congress in 1884 was the origin of the present one (sev 
NATURE, vq). xliii. p. 511) is the Honorary Foreign Secre 
tary of the Congress, and Dr. G. V. Poore the Honorary 
Secretary-General. 

The Cohgress is divided into nine Sections under Hygiene, 
and pne und&r Demography, which includes Industrial Hygiene, 
and deals with the life conditions of communities from statis- 
tical pots of view. The Hygienic Sections will meet in 
Burlington House and in the Universify of London. They 

e as follows :— 

(1) Preventive Medicine. 
K.C.S.I. 

(2) Bacterlogy. President, Sir Joseph Lister, Bay. 

(3) The Relations of the Diseases of Animals to those «4 
Man. President, Sir Nigel Kingsco™, K.C.B. 

(4) Infancy, Childhood, and Scho8l Life. Presidgnt, Mr. J. 
R. Diggle, Chairman of the London Schéol Board A 

(5) Chemistry and Physics in Rglation to Hygiene. Pre- 
sident, Sir Henry Roscoe, M. P. 

(6) Architecture in Relation to Ilygiene. 
Arthur W. Blomfield. 

(7)eEpgineering in Relation to Hygiene. 
John Coode, K.C.M.G. ë 

(8) Naval and Military Hygiene. President, Lord Wantage, 
K.C.B., V.C. 

(9) State Hygiene. President, Lord Basing. 

The ®emographic Division will meet in the “theatre of the 
Royal Schoel of Mines in Jermyn Skreet, under the presidency 
of Mr. Francis Galton, 

A large number of papers gig p#omi-ed, some on sifdject. 
selected by the officers of the Sections, and some on other sud. 
jects ; Indeed, there is such a profusion of papers that it seems 
very doubtful whether it will be possible@to deal with them all 
during the four days available for the purpose, especially ag&c 
are ginformeg that post if fot all ofethe Sections will only sit 
from 10 a.m, to 2 p.m. oe 

A vast number of delegates have been appointed from insti- 
tutions and public bodies in this country. _ Delegates have beet? 


President, Sir Joseph Fayrer, 


President, Si 


President, Sir 
e o 


appointed by the Governments of all the furopean god severe | 


other countries, and also by many foreign Uniyepsitiesy cities, 
public institutions, and scientific societies.” There are also a 
number of delegates from India and the colonies. 
e 
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An Honorary Foreign Council, including the names of most of | of weakness which now forms Torres Stgits, 


tbe best known foreign hygienists, has been appointed, and also 
an Honorary Council of the British Empire, with representatives 
from India and the dolonies, 

A Bacteriological Museum and Laboratory will be a special 
eature in connection wth the work of the seeond Section ; and 
an exhibition of drawings of sanitary construction, in connection 
with the work of the sixth Section, will be arranged in the 
Library of the University of London, undergthe direction of Mr. 
Thomas W. Cutler. 

As is usual in gatherings of this kind, a considerable number 
of entertainments, excursions? &c., have been arranged for, 
including an entertainment at the Guildhall, conversaziones at 
the Royal Colleges of Physicians and of Surgeons, and a dinner 
and fête at the Crystal Palace. ay, 

A Ladies’ Committee, under the presidency of Mrs."Briestley, 
has also been formed for the purpose of holding receptions and 
of organizing visits to various places of interest for the benefit of 
the ladies who nfay tak® this opportunity of visiting London, 

A daily programme will be issued, giving the titles of the 


papers toebe read, and the list of excursions, entertainments, | 


&c., for each day ; and besides this, /d/ic Health, the journal 
of the Society of Medical Officers of Health (under the editor- 


ship of Mr. A. Wynter Blyth) will issue a special dgily numbér : 


during the Congres® giving abstracts of the mofe important 
papers in each Section. 

A volume of abstracts of papers will also be issued, and 
a special hand-book for London is being prepared by 
Messrs. Cassell and Co, in French and English; this wfil 
contain several maps and plans, and will be mainly devoted to 
those matters which have a special interest for members of a 
Congress of Hygiene and Demography. 

After the Congress a volume of Transactions will be pub- 
lished, to a copy of which each member will be entitled. The 
subscription is £1, and the offices are at®2o Hanover Square. 
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THE ORIGIN OF CERTAIN MARBLES 


AMONGST the interesting collection of rocks buought home 

by Prof. Haddon from Torres Straits are some fragments 
of wind-blown coral-sand rock from Thursday Islagd. They 
have a deceptively oolitic appearance, and the mgjority of the 
grains being df a red colour give a prevailing warm tint te the 
stone, and thus render more conspicuous by contrast a number of 
dark green, worn, and rounded crystals of augite, which are 
scattered irregularly thygugh it. The appearance of this hand- 
some rock is sufficiently striking, but it gains greatly in interest 
from its suggestive resemblance to the famous Tiree marble, 
wherein likewise green grains of pyroxene are set in a flesh- 
coloured matrix of altered limestone. The comparison is con- 
ff'med and enhanced by ag examination of thin slices; in the 
recent limestone the calcargous grains are found, asso commonly 
happens wigh these coral-sand rocks, to consist of rounded frag- 
ments of calcareous Algæ, and worn tests of various species of 


* Foraminifera; mingled witg these are more or less rounded 


~ 


: reefs. ‘Phus, gwere t 


. 2? A Suggestion: by Profs. Sollas and Cole. 


crystals, not only of green augite, b&t also of olivine, felspar, and 
a finely crystalline glassy basalt ; in the Tiree marble the green 
grains of pyroxene (salite) show beautifully rounded outlines, and 
are sharply separated fgom the surrounding matrix, into Which 
they show no*tendency to pass; crystals of felspar are also pre- 
sent—some fairly fresh, others, and these are the majority, 
corroded and almost entirely replaced by calcite, only the thin 
outer skin of the felspar preserving a fresh appearance ; in some 
few cases, fragfhents of felspar partjally penetrated by såite are 
met with? The calcareous matrix is finely granar, possibly 
‘dolomitic, but blotched and spotted by badly defined larger 
crystafline individuals of ca€cite, ¿he outlines of which are some- 
times obscurely roundeg, so that although no trace of grganic 
structure can now be recognized, yet on the whole the appearances 
are such as might be expected to be presented by a coral-sand 
ro which had suffered metamorphic changes. Macculloch, in 
his detailed account of thise rock, refers to ies occusrence a$ an 
irregular mass, com@itely surrounded by gneiss ; another white 
limestone occurs in the island, similarly disposed. š 

“It is interesting to,speculate on the final result of pressyre 
wetamorphjsm, acting on volcanic islands surrounded by their 
ancient granite masses of Queensland and 
New Guinea to approach one another, moving towards the line 
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that b@sic schists in great variety would aris® from the rolling 
out g the cores and superficial deposits of the intervening 
volcanoes ; while the associateĝ coral reefs would be convéted 
into irregular masses of structureless limestone, and becoming 
involved in the surrofinding schists would be irregularly dispersed 
through thems so as to occ@r in unexpected "and anomalous 
positions. e e 

In conclusion we woulé call attentfon to an important paper, 
read in 1896, by Mr. W. L. Green, Minister of Foreign Affairs 
to the King of the® Sandwich Islaffds (footnote, Journ. Roy. 
Geol. Soc. Ireland, vol. iv. p. 140, 1877), Juter alia, he 
says :— 

“The Hawaiia® Islands are more or less surrounded by coral 
re@s, the island of Hawaii less so than the others, for one reason, 
because the lava has kept pouring into the sea along, most parts 
of the coast during past centfiries, and hag not given the coral an 
opportunity to form to so large an extent as in the other islands, 
Now it is a fact that wherever the lava runs into the sea, or 
wherever the waves have an opportunity of breaking against [it], 

l...a large quantify of olivine sand is formed. The felspar, 
the other material of which this lava is mainly composed, gets 
i ggpund up to powder and disappears—indeed, it is almost always 
in the minutest grains to begin with ; whilst the olivine, a much 
heavier mineral, and in grains from the size of a bean to a pea 
downwards, forms the main component of the sand gf the sea- 
' shore wherever the sea meets the lava, or else the olivine-sand 
i gets more or less mixed up with the coral-sand, where the two 
classes of rock are in close proximity. A great deal of the 
olivine-sand is of the finest possible quality ; indeed, it is often 
so fine that although a much heavier mineral than carbonate of 
lime, it will often, where both are washed by the waves, settle 
on the top of the coral-sand, and I have often scraped the almost 
pure fine olivine-sand from the top of a coral-sand beach. This 
mixture of th€ two sands is common over the group, &tending 
400 miles from Hawaii to Bird Island.” Again, “ . . . there 
is every grade of mixture from all coral to all Mivine. Very 
offen the olivine-sand rock will be found. to run in streaks 
amongst the coral-sand rock, so that ‘in the course of time, when 
the coral-sand rock comes to be metamorphosed into a limestone 
or a marble, the olivine-sand rock would probably suffer the 
| 


change which that mineral is well known to experience—namely, 
into serpentine.” 

These views will certainly commend themselves to,many of 
those who have come to segard Eozoon as a mineral structure, 
With the presumption in its calcareous composition of an organic 
origi’, there has always existed a suspicion that some such ex- 
planation as this might eventually be found. It is interesting 
to note that the streakiness which Mr. Green expressly mentions 
as characterizing the iwterlamination of the olivine and coral 
sand, is so frequently an accompaniment of ‘‘ Eozoonal” and 
serpentinous limestone. 


e 
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IS TBE MARINER'S COMPASS A CHINESE 
INVENTION ? 


A WRITER in the North China Herald of Shanghai devotes 
a learned article to detailing and disc&ssing the facts re- 
garding the claim of the Chinese to have invented thegmariner’s 
compass. They did not learn the properties of the magnetized 

| need from any other country. They found it out for themselves, 

though it is impossible to point to the man by name who first 
observed that a magnetized needle poants north and south. He 
suggests that it came about in this way. The Chinese have in 
their country boundless tracts of irogstone, and among these no 
small portion is magnetic. Every woman weeds a needle, and 
iron early togk the place of the old stone needles, and were 
commonly used before the, time of Chan Shih-huang—that is, 
more than twenty-one centit¥ies ago. henevema needle hap- 
pened to be madêg of magnetic iron, it might reveal its quality 
by falling int® a cup of water, theh it happened to be attached 
to, a Splinter of wood, for example. Jt came in some such way 
to be known cofimofily thgt certain needles had this quality. 

The great producing centre for magnetic iron is T’szchou, in 

Southern ®:hihli. This city was very early called the City of Mercy, 

and the magnetfc stone produced therg came to be knownas 

the stone of T’szchou, and sq/szsiik became the ordinary name 

for a magnet. Later, the @-hinese began to speak of the City 

as the ‘ City of the Magnet,” ingteadeof calling it the “City of 
ba ° 


we may conceive 4 
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Merey.” ghe polarity of the magnetic needle would befome 
known to the Chipese®of that city and its neighbourhoog first. 
The first who noticed the polarity would be some intelligent 
pergon who communicated the fact as an unaccountable@ecu- 
liarity in an age when omens and portents were diligently 
sought for in every aatural object and phenomenon. 

The earliest, author who mentions the ‘‘south-pointing 
needle” lived in the fourth century R.C. Tħee can be no 
reasonable dĝubt that thg polarity of the needle was known 
at that time. The discovery of the fact must have preceded the 
invention of any myth embyacing it. As tg the discdMery, there 
is no reason to suppose it was in an} way foreign, becguse the 
Chinese use an enormous number of needles, and have an 
inexhaustible supply of ironstone. But theugh the polarity 
was known, it was not turned to a practical use till the Tsin 
dynasty, when landscapes began to be studied by the professors 
of fengshem or geonfamcy. Thereewas at that time a general 
belief in the magical*powers of natural objects. This was a 
Buddhist doctrine, and it togk firm hold on the Chinese mind 
of that age. The Chinese philosophars of those times taught 
that indications of good and ill luck are fg be seen all through 
Nature. The polarity of the needle would take its place jp 
this category of thought. Though it is not distinctly mentioned 
by writers of the fourth century, yet to their disciples it becate 
an essential part of the landscape compass which the professors 
of fengshui all use. Kwo Pu, the founder of this system, died 
A.D. 324% and it was not till four centuries later that the 
fengshui compass began to assume its present form. The 
compass used by the professors of geomancy for marking 
landscape indications was first made about the eighth century. 
It was of hard wood about a foot wide, and it had in the centre 
a small well in which a magnetized needle floated on water. 
On the compass were inscribed several concentric circles, as on 
the wooden horizon of our globes. They embrace the twelve 
double Jours, the ten denary symbols, eight giagrams, and 
other marks, ‘Shis compass was used in preparing a geomantic 
report of any,spot*where a house or tomb was to be constructed, 
so that the construction might not be upon an unlucky site or 
planned in an unfucky manner. At the same time there Was 
living a Chinese who had studied Hindoo astronomy, and was the 
Imperial astronomer, and also a Buddhist priest. He noticed 
that the needle did not point exactly north, and that there was 
a variation of 2°95’. This variation went on increasing till a 
century later-—that is, till the ninth century. A professor of 
geomanty then added a new circle to the compass. On this 
Improved compass the first of the tWelve hours begins on the 
new circle at 74° east of north. © o 

The compass, it will be observed, grew out of the old astro- 
logical report or nativity paper, calculated from the position of 
the stars, and prepared in the Han dynasty by astrologers as a 
regular part of social life, especially whtn marriages were about 
to be solemnized. Some of the old astronomical circles are 
preserved in the new geomantic chart. This was the compass 
used when Shen-kwa wrote onethe south-pointing needle in the 
eleventh century. Th& author mentions that any iron néedle 
acquires polarity by rubbing it où a piece of loadstgne. He 
alludes to the variation as a fact which he himself had observed, 
and speaks of the soutHpointing needle as an implement used 
by the professors of geomancy. By them it was employed in 
the form of a flo@ upon water. After this, in 1122, an ambas- 
sador to Corea describes the use of the floating needle on board 
ship while he made the voyage. This is the first instance, the 
earliest by more than a century, of the use of the maginer’s 
compass’ on board ship, found as yet in any book, native or 
foreign. The existence @f the book in which this is recorded 
sgttles the question of the first use of the mariner’s compass at 
sea in favour of the Chinesg. At that tipe the needle floated on 
water supported oa a piece of wood, but in the Ming dynasty 
some Japanese junks engaged in piracy were captured by the 
Chinese, and the compass in use on board was‘tound to, have 
the needle dry and raised on a piypt, while still pointing south- 
ward, The Japanese had learned from the® Portuguese navi- 
gators to make a compass of thts kind, and probaBly the needles 
they used were brought from Europe. From this time, the 
Chinese adopted the principle of a pivot, anf made their com- 
passes without a well of water in thé middle to float the heedle in. 
Charts were probably used of a very rough kind, Wat how far 
isgnot known. Wha is known is that the* junk-master was 
aware of the direction in which the needle faust point to reach 
the pdtt to which he was goings In thg Sung dynasty, em- 

e ° 


NG. 1135, YOU. 44] « : 








J of 2 


NATURE i 


: 
309 
- o 
bracing pa*t of the tenth, as well as the eleventh, wvelfth, and 
part of the thirteenth centuries, Chinese junks went to Persia 
and India. The Arabs trading to China directly would leath 
at that time the use of the compass, and woyld apply it on hoaid 
their dhows. From them the Europeans learned this useful 
invention. ° 

The credit of the discovery, both of @he polarity of a mag- 
netized needle and its suitability for use by mariners at sea must 
therefore, according to this writer, be given to the Chinese. it 
was China also that has the credit of having first noticed that 
any iron needle may be polarized by rubbing it with a magne’, 
In the thirteenth century the Arabs used a floating compass on 
their dhows. The needle was made to float on the water by 
attaching it crosswise to a cornstick or splinter of wood. A 
magnet applied to it drew it into a north and®south direction. 
They would use Western notation to m&rk the quarters and 
intermegiate points on the horizon. When therefore the mariner’s 
compass was adopted from them, the Chinese 24 points were 
not communicated. In the European gompasg the notation of 
32 points is Western, and rests on the winds and the sun, In 
the Chinese primitive mariner’s compass the notation is that of 
the professors of geomancy, and rests®on the old AMtrological 
division of the horizon into twelve double hours, From the 
Arab account we learn, what the Chinese accounts do not tell 
us, that the Chinese floated the needle, by inserting it in a 
splinter of wood. 








UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


ROYAL COLLEGE OF SctENCE.—The following scholarships, 
prizes, and Associateships have been awarded for the session 
1890-91 :—First year’s scholarships to William Allan, Thomas 
T. Bedford, Edwin Edger, and Herbert A. Clark ; second year’s 
scholarships to John W. Pickles and Sydney Whalley; the 
Edward Forbes Medal and prize of books for biology to Arthur 
G. Butler ; the Murchison Medal and prize of books for geology 
to Charles G. Cullis; a Tyndall prize of. books for physics, 
Course I., to William Allan ; the De la Beche Medal for mining 
to James G? Lawn ; the Bessemer Medal and prize of hooks for 
metallurgy to Joseph Jefferson; the Frank Hatton prizes of 
books fof chemistry to Herbert Grime and Lionel M. Jones. 
Prizes of bo@ks have been given by the Departmgnt of Science 
and*Art in the following subjects :—Mech&nics—Charles II. 
Kilby, Charles P, Butler, Herbert A. Clark. Astronomical 
Physics—Lawrence Parry and Samuel S, Richardson. Prac- 
tical Chemistry—William A. C. Rog@s. Mining—James G. 
Lawn. Principles of Agriculture and Agricultural Chemistry 
Henry Wilkinson. Associateships of the Royal College of 
Science have been awarded as follows :—Mechanics—lIst class, 
Harold Busbridge and Ernest W. Rees; znd claw, Angys 
Leitch. Physics—1st class, Sidney@WVood ; 2nd class, William 
Shackleton and Alfred B. Lishmen. Chemistry—ist class. 
Herbert Grime, Lionel M. Jones, Alfred Greeves, William A. 
C. Rogers, and Morton Ware; 2nd class, John. G. Saltmarsh. e 
Biology (Zoology)—1st cless, Ar®hur G. Butler and James 
Harrison. Geology—ist class, William J. Smeeth. The 
following Associateships, Royal School of Mines, have also been 
awatded :—Metallurgy—ist class, Joseph Jefferson, Alfred 
Stansfiéld, John Eustice, and William f. P. Tindall ; 2nd clasa 
John D. Crabtree, Thomas S. Praser, Henry T. Bolton, Ben- 
jamin Young, Hugh F. Kirkpatrick-Picard, George J. Snelus, 
James R. Crum, and Stanley H. Ford. Mining—1ist class, 
James,G. Lawn, John Yates, Robert Pill, Theqlore G. Cham- 


bers, Alggnon P. Del Mar, Nono Kitto, and George Rese 


Thompson ; 2nd class, Reginald PaWle, Charles C. Scott, Henry 
Cavendish, Gustave Busch, GeorgegH. Gough, and Bengliowe. 
° 
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SCIENTIFIC SERIALS. 
THE American Meteorological Journal for June contains Aa’ 
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acéount ofthe m@eting of the New England Mcteorological + 


Society on April 18 last. The subject oftReussioif was weather 
predicting. The general methods of predicting in the United 
States and Europe wete first described, and afterwards local and 
long-range predictions were considered., Papers were read by, 


J. Warren Smith, on the Signal Service weatherdorecfsts; W. e 


M. Davis, on European weather predictions ;-A. I, Rotch, on 
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the local weather predictions of the Blue Hill Observatory ; 
Me W. Harrington, on weather prediction in the States and its 
«improve nent, together with several other similar papers. —The 
zodiacal light as relat@d to the aurora, by O. T. Sherman, The 
aptior gives tables and curves constructed from a large number 
of observations, showigg (1) the relative elongation of the 
® zodiacal light, from observations taken in March, fro 1801-86 ; 
(2) corrections to the earth’s calculated longitude, being that part 
of the amount by which the observed position varied from the 
calculated, which is probably due to zodiacal light; (3) Fritz’s 
auroral numbers fgr Europe south of the polar circle ; and (4) 
his relative numbers for Europe® The conclusions drawn from 
the tables are that from 1806-27 there was no observation of the 
zodiacal light, slight and irregular variation of the earth’s motion, 
and slight and irregular auroras. For the next fifty years each 
period of elongation of the zodiacal light corresponded with a 
maximum acceleration of the earth’s motion, and a minium in 
the aurora. And further, that at the time when the zodiacal 
light was beyond®the e&rth’s orbit, the auroras were few and 
diminished in number.—Farwell’s rainfall scheme. This article 
{which is gnsigned) states that Senator Farwell carried a Bill 
through the last session of Congress, for testing the possibility of 
the artificial production of rain by means of explosions. The 
experiments, which are soon to be tried, are intrusted to thé 
Agricultural Department ; the officials, however, are$aid to have 
little confidence in the success of the experiment. Mr. Fernow, 
Chief of the Division of Forestry, gives a long report upon the 
e proposal, together with a summary of the literature of the subject, 


American Tournal of Seience, July.—The solar corona, an 
instance of the Newtonian potential function in the case of 
repulsion, by Prof. Frank H. Bigelow. This is a continuation 
of the author’s researches into the laws which regulate the 
development of the various coronal forms.—Newtonite and 
rectorite, two new minerals gf the kaolinite group, by R. 
N. Brackett and J. Francis Williams. king the composition 
of kaolin as Al,O3,2Si02,2H,0, the following series of, hydrous 
silicates of alumina may be derived by eliminating or introducing 
a molecule of water :— 

Percentage Composition. 


hates ae arene 
“AleO3 Sid» H,O 
(1) Al,O3, 2Si0,, H,O ... 42°52 ... 49°99 . 7°49 
(2) AlgOy, 28103, 2HyO ... 39°57. 46°56... 13°93 
(3) AbOap 23:02» 3H,O ... 36°98 ... 43°47 -" 19°55, 
(4) Al Oz, 2SiO,, 4H,O ... 34°72 ... 40°82 ... 24°46 


From the facts and considerations stated in the present paper it 
appears probable that thfe members are known out of the four 


in the above series, viz. (1) rectorite, (2) kaolin and members® 


of the kaolinite group, and (4) newtonite-—On the intensity of 
sound; ii, the energy used by organ-pipes, by Charles K. 
Wead. From the results of experiments with different organ-stops 

° out, it appears that no exactwonclusion can be drawn from the 
loudness of the sound as o the relative quantity of wind 
required to low pipes of different construction ; thus, the soft 
Dulciana stop of the organ upon which the experiments were 
performed took more than hal®@as muck wind as the comparatively 
loud Open Diapason, whilst the pipes of the Trumpet stop 
required less energy than any others sounding the same note. 
The results obtained in the case of different pipes of the same stop 
indicate that the volume® of air used per second, and thtrefore 
the energy expended per seco, varies as the 3-power of the 
wave-length of the note, or inversely as the {-power of the 
vibration-ratio.—New analyses of astrophyllite and tscheffkinite, 
by L. E. Eakigs. The analyses give R’yR’,Si(SiO,), gs the 
emgeneral forgiula for astrophyllite. @his agrees withghat found 
by Brégger from a discussion of analyses by Bäckström and 
Konig. ə Tscheftkinite does npt appear to be a mineral in any 
strict construction of the word ®ut merely a mixture.—The 
ménerals in hollow sphdfulites of rhyolite from Glade Greek, 
Wyoming, by J. P. Iddings and S. L. Penfield. The authors 

e #ind ghat in the rhyolite iflvestigated fayalite occurs in association 
with Meundant quartz of a peculiar development, as the result of 

e the mineralizing action of vapours in the coolfhg aci lava? In 
certain hollow spherutt(®s the fayalite is replaced by hornblende 
ang biotite.—Bernardinite: is it a mineral or a fungus ?, bye 
From Mr. Brown’s examination êt 
° appears thatehe mineral resin from San Bernardino County, 
e Californi& deseribed by Prof, Stillman in the American Journal 
twelve yearg ago, is the fungus (Polyporus officinalis, Fries.— 
Development of Bilobites, by Dr. Charles E. Beegher.— 
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Gmelinite from Nova Scotia, by Louis Ve Pirsson. The optical s 


characfers, cleavage, and chemical composition of this mineral 
shave peen studied. The result gf the crystallographic work pgints 
to a distinct difference between it and chabazite, but with regard 
to twinning and chemical constitution the two appear to be 
identical.e Indeed, Smelinite seems to bear much the same 
relation to chabawite that enstafite does to hypersthene.—Analyses 
of kamacite, tenite, and plessite from the Welfind meteoric 
iron, by John M. Davidsol. The conclusion is arrived at that 
in the Welland siderolite only two distinct nickel-iron alloys 
occur, viz. Ramacite Gnd tonite, and that the so-called plessite 
is merely thin alternating lamellæ of the two. 


American Jourkal of Mathematics, vol. xiii, No. 4.—In 
thig number J. Perrott’s “Remarque au sujet du théorème 
d’Euclide sur Vinfinité du nombre des nombres premiers.’ is 
continued from No. 3, and concluded ;®tRe author promising a 
further article on “ L’application du procédé du géomètre grec à 
d'autres cas de la proposition gle Lejeune Dirichlet.”-——The 
following papers also appear :—Ether squirts, by Karl Pearson, 
an attempt to specialiæ the form of ether motion which forgs 
ag atom. The main portion of the paper is devoted to an 
investigation of inter-atomic and inter-molecular forces. —On the 
m@trix which represents a vector, by C. H. Chapman. The 
fundamental idea is that the linear and vector function of a vector 
is simply the matrix of the third order.—Sur une forme nouvelle 
de l'équation modulaire du huitième dégré, par F. Briosthi.—The 
index to vol. xiii. is appended to this number, which concludes it. 
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SOCIETIES AND ACADEMIES. 
EDINBURGH. 


Royal Society, July 6.—The Hon? Lord McLaren, Vice- 
President, in the chair.—Mr. John Aitken read g pape®on the 
solid and liquid particles in clouds (see p. 279, July 23).—Prof. Tait 
communicated a paper by Prof. Chrystal on a cen®nstration of 
Lagrange’s rule for the solution of the lineargpartial differential 
equation, with some historical remarks on defective demonstra- 
tions hitherto current. Prof. Chrystal’s proof is purely analytical. 
Prof. Tait remarked that, on quaternionic principles, the problem. 
may be regarded as follows. Let the equation be 


Pp + Q7 =R, 
where P, Q, and R, are giyen functions of x, y, and z, and 4, qs 


represent respectively the quantities ds/dx, dz/dy, By the in- 
troduction “of a new variable, x, this may be put into the form 


But dujdx, dufdy, dud, are proportional to the direction 
cosines of the normal to the surface z = c, and therefore P, Q, R 
are proportional to the direction cosines of a tangent line to 
u =c. Hence we deduce, as th® equatjons of a curve which 
lies holly on the surface, e 
e dx dy __ 
P Q 
The integrals of these equations are known to have the form 
v =a, w= ß, wherea and 8 are arbitrary %onstants. The 
intersections of these surfaces fill space with a set of ljnes, and 
the problem is to find a single general set of surfaces upon which 
these lgnes will lie. Their equation is v =f (w), where 7 is an 
arbitrary function. It is therefore the integral of the given 
differential equation.—Prof. Tait real the fifth part of his 
paper on the foundations of the kinetic theory of gases. » Hg 
has applied his expresssqn for the isothermals of a liquid and its 
vapour to the case of ethyloxide. The result@are in remarkable 
accordance with the direct observations of Drs. Ramsay and 
Young. He bas also applied the virialmethod to systems of 
doublets, triplets, &c. The (lose correspondencesof the results 
calculated from h®& formyla with Andrews’s and Amagat’s ob- 
servations on tarbonic acid wag sofiewhat surprising when it 
was, coitsidered that the theoreticab results were deduced on the 
assumption of snfSoth? hard, spherical molecules, while the 
molecule &f carbonic acid is very complex. In the present part 
of his pape® Prof. Tait shows that, from the manner in which 
the (approximate) Virial, equation is formal, no term dependigg 
on internal actions ‘in molecyJes themselves can appear in it 
when the number of molecyes is sufficiently large. He also 
iscusses tfe mechanism of equilibriem betwgen liquid and 
æ be bd E 
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saturated vappur. “He has reduced the difficulties of the préb- 
“Nem to the evaluatiqn o® certain definite integrals.—Dr. John 
Murray communicated a paper by Mr. J. W. Gregory, ofethe 
Britisky Museum, on-the Maltese efossil Echinoidea, and tĦeir 
evidence on the correlation of the Maltese rocks. In this 
paper the fossil Echinoidea of Malta are yevised, and many 
additions to the fauna made by t description of material 
recently collected. Several genera new to Malta®afe recorded, 
and also some species previgusly kn8wp only in Italy. Some 
changes in nomenclature are advocated: thus, as the author 
acceptg the zoological use of gthe generic name Echinanthus, a 
new one—Sreynella—is proposed fof the genus known to 
paleontologists by tbe former term. In regard to the age of the 
Maltese beds, the author agrees with Fuchs aa to the Lower 
, Coralline limestone being clearly Oligocene; the overlyin 
Globigerina limestone is assigned partly to the Aquitanian de | 
partly to the eLanghierf:eas no sharp line of division can be 
ə drawn between these two®series, the exact limits of the Oligo- 
cene and the Miocene in Malta gannot be precisely determined. 
The blue clay appears also to belong to the Langhien, and to be 
hardly entitled to separation from the underlying Globigerina 
limeStone ; the greensand is ‘referred to the Helvetian, and the 
Upper Coralline limestone to the Tortonian. The relations of 
Echinoid faunas of the different horizons to those of the corre 
sponding beds in other parts of the Mediterranean are considered, 
and it is argued that deep-sea conditions prevailed in different 
areas at difftrent times: hence they show merely a series of 
local subsidences, instead of one great regional depression. — 
Prof. Ewart communicated the first part of a paper on the 
lateral sense-organs of Lemargus and Acanthias, in which he 
dealt specially with the sensory canals.—Prof. Tait communi- 
cated a paper, by Prof. C. G. Knott, on the electric resistance of 
sobalt at high temperatures. «The cobalt on which Prof. Knott 
experimented was in the form of a thin strip cut from a sheet in 
the possesgjon of Prof. Tait. The metal was very pure—con- 
taining possibly @ per cent. of carbon, o'15 per cent. of 
silicon, 0°73 peycenf of iron, a very small percentage of man- 
ganese, and perhaps o'r percent. of an undetermined metal 
The formula 7 = ae", where v is the resistance and ¢ is thé 
temperature, closely represents the results at temperatures above 
100° C. This law is identical with that which holds in the case 
ofhickel, but the rate of variation is not so great in cobalt as it 
is in nickel. When first. heated to a very high temperature, 
profound changes take placein the metal as regards its change 
of resistanée with temperature. The metal resembles nickel and 
iron in that the rate of variation of its reSistance increases rapidly 
as the temperature rises. But, in nickel and iron, & aestill 
higher temperature, this is followed by a distinct decrease. No 
such effect is observed in cobalt.—Prof. Tait also read a paper, 
by the same author, on the thermo-electric positions of cobalt 
and bismuth. A triple junction of cobaft, bismuth, and palla- 
dium was used. A rod of bismuth was formed by breaking 
the meta] into small pieces, and packing them into a siphon- 
shaped glass tube. Gentle heating fused the pieces, and so a 
solid rod was formed. Tfle other wires were fused into its ends. 
The line of this specimen of cobalt, on the thermoelectric 
diagram, lay, at ordinary temperatures, above that of the 
specimen of nickel which Prof. Tait used in the construction of 
the diagram, but a neutral point existed at 100°, because of the 
greater steepness ofthe cobalt line. The slope of the line is the 
greatest whjch has yet been observed, with the exception of that 
of the upwardly-sloping portion of the line of nickel. The 
thermo-electric power of bismuth does not alter in strong mag- 
netic fields, although Righi has shown that its resistance alters 
in such fields. e 
. * SYDNEY. 
e 
Royal Society ef New South Wales, May 13.—Civil 
Engineering Section Meeting. —@r. C. W. Darley jn the chair. 
—The inaugural address was delivered by the Chairman ; ang a 
paper read on regearches 1n iron and geel, and working stresses 
in structures, by Prof. Warren. s 5 
June 3.—Mr, W. A. Dixof, Vice-President, in fhe chair.— 
Six new members were electad.—The following paper’ was 
read :—Notes on the large death-rate among Avtralian sheep in 
country affected with Cumberland disease or splenic féver, by 
M. Adrien Loir, Director of the Pasteur Institute of Au®tralia.— 
Prof, Anderson-Stuart exhibited his new instrurfent for demon- 
strating the manner in which sound gvaves ‘are propagated ; and 
© Loviboné’s tintometer was shown by ghe Chajrman. 
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Paris, 


Academy of Sciences, July 20.—M. Duchartre in the chair.® 
«~The life and works of the late Prof. W, Weber, by M. 
Mascart.— Observations of minor planets, made with the great 
meridian instrument of Paris Observatory during the seconde 
half of 1890 and the first quarter of 1891, By Admiral Mouchez. 
The asteroidæwhich have been observed for position are : 


@: @ ©: OO. ©, @ ©. @, ©. @: 


—The third meeting of the International Committee of the map 
of the heavens: presentation of the Proceedings by the same 
author.—Elements of the elliptic comets Sevift (1889 VI.) and 
Spitalier (1890 VIIL), by Dr. J. R. Hind.—Evidences that 
Wurope aed America have been united during recent times, by 
M. Emile Blanchard. The evidences given in the author's 
memoir are derived from a discussion of the fauta and flora of 
the two continents.—On the glycolysis of circulating blood in 
living tissues, by MM. R. Lépine and Barral. Thegiuthors’ 
method of studying the glycolysis of blood in circulation in an 
isolated member appears to be more exact than that of studying 
it #2 vitro. „They have used it to prove the diminution of 
hematic glycblysis that occurs in experimental diabetes. — 
Apparent total disappearance of Jupiter's satellites, by M. C. 
Flammarion. On July 15, M. Flammarion observed Jupiter 
when three of his satellites were passing across his disk 
anf one behind it. This rare phenomenon occurs every 
twenty-three years, a period which contains 523 revolu- 
tions of the fourth satellite, 1220 of the third, 2488 of the 
second, and 4934 of the first. It was first put on record 
by Galileo in 1611, and M. Flammarion gives a list of seven 
other observers who have noted it.—Experiments on weirs, by 
M. H. Bazin.—Vibratiowof a wireilong which an electric cur- 
rent is passing, by M. D. Hurmuzescu. A metallic wire 
stretched Wetween two supports and traversed by an electric 
current sets itself in vibration, The amplitude of the vibrations 
steadily increases and reaches a maximum, which is maintained 
so long as thesurrent is passing and no changes occur in the 
conditions of the surrounding medium. For a given tension, 
the amplituge appears to depend on the difference of tempera- 
ture of the wirge and the medium in which it vibrates ; hence it 
varies as the intensity of the current.—Theeabs6rption and 
photography of colours, by M. Labatut. Using M. Lippmann’s 
method fot the photography of the spectrum in its colours, the 
author has investigated the absorbing actign of screens coloured 
with dyes, such as cyanin, &c., in relation to the parts of the 
spectrum impressed on the prepared plate and the interference 
colours produced.—On the composition of atmospheric air: 
new gravimetfic method, by M. A. Leduc. The fqjiowing 
represents the results obtained in two gxperiments :—~ 


Grms. 
„e 3555F 
s 
0'8249 
. 23°203 


Grms. 

Weight of air analysed ... 0 ... 1. ae 3°4237 
Weight of oxygen which combined with 

phosphorus „e se ee @ 1 @ a 0°7958 

Percentage proportion of oxygen . 23'244 


The mean of these values is 23'224, or, roughly, 23°23, which 
may therefore be taken to represent the pgcentage of oxygen in 
purified air. The composition by yolume is stated æ : nitrogen 
78°98 per cent., and oxygen 21 ‘02 per cent.—On silicon selenide, 
by M. Paul Sabatier. This body has been prepared by passing 
a current of dry hydrogen selenide over crystallized silicon at a 
red heate The selenide obtained is a hard substaMce, having a 
semi-metallice appearance, afl appayently not volatile at the 
temperature of the experiment. Its composition, verified by 
several analyses, is represented kygheeformula SiSeg,—Meleing- 
point of certain organic binary systems {hydrocarbons), by M. 
Léo Vignon.—Study of the solid products resulting from the 
oxidation of drying oils, by M. A. QLivache.—On a new 
method of testing for phenol, by M. L. Carré.—On ozone a 
sidergd from g physiglogical dhd therapeutical point of view, by 
MM. D. Labbé and Oudin.—On the made of action of the 
butyric ferment in the transformation of starch into dextrine, 
by” M. A. Villiers.—Oe a toxalbumin secreted by a microhe® 
front blennorhagic pus, by MM. Hugounen& and Eraud.—Oscil- 
lations of the retina, by M. A. Charpentier. The futhpr has 

studied experimentally certain phenomen® whic? appear to 

_iemonstrate the production of oscillations in the vismal organ 


® 
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under the influence of luminous excitations, These movements 

e apparently due to a reaction of the retina at the moment 

© when light strikes jt—QOn the innervation of the stomach of 

Batrachians, by M. Ch. Contejean.—On the development of 

the mesoderm of Crustaceze, and on that of its derived organs, 

e by M. Louis Roule.®-On the homology ‘of the pedal and 

cephalic appendices of Annelide, by M. A. Malaquin.—On 

the muscardine of the white worm, by MM. Prillieux and 
Delacroix. . 
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Academy of Sciences, May 5.—M. Plateau in the chair. 
‘—Linamarine, a new glucoside from Linum Usitatissimum, 
yielding hydrogen cygnide on hydrolysis, by A, Jorissen and E. 
Hairs, The method of preparation found to give the best yield 
is described. This glucoside presents some points of resemblance 
with amygdalin, but the table of properties discloses many im- 
portant differenges, notgbly the solubility of the new body in 


cold water, its melting at 134° without decomposition, and the | 
gz 34 


absence of benzaldehyde from the products of its hydrolysis. 
The elementary analysis of the new glucoside gives the following 
figures: C, 47°88; H, 6°68; N, 5°55; O, 39°89.—On the 
pinacone of desoxybenzoin, by M. Delacre. The author shows 
that there are two balies of the formula CygH,0, gebtained by 
the reduction of desoxybenzoin, one consisting of glassy needles 
melting at 210°, and the other obtained in large crystals melting 
at 163°. He explains the discordance of the results of MM. 
Limpricht and Schwanert and M. Zagumenny as being due tp 
the former having obtained the mixed bodies, and hence deter- 
mined the melting point at 156°.—On the constitution of a- 
benzopinacoline, by M. Delacre, The author gives a complete 
chemical and physical study of the properties of this body; he 
concludes that a-benzopinacoline is not a pinacoline but the ether 
of benzopinacone, and that its constitutign would be expressed 
by the formula 
(Ce Hs) # C—O—C : (CgHs)o e 


(CoH) : C—O—C : (CoHo)a 


thus making its molecular weight double that he previously as- 
signed to 8-benzopinacoline. The data given in the paper for 
the determination of the molecular weight of the a-Wenzopina- 
coline by the eryosgopic and vapour tension metho@s would lead 
to the adoption of the same molecular weight as in the case of the 
f-benzopinacoline.x—On the rate of formation of compound 
ethers, by N. Menschutkin. A study of the velocity of etheri- 
fication of some thirty-two alcoholic derivatives, comprisin 
primary and secondary saturated alcohols, tertiary alcohols, 
primary unsaturated alcohols, alkyl chlorides, alkyl cyanides, 
and ethers. Acetic anhydride was employed as etherifying 
agent, as®by its use no water was produced, and thus the com- 
plication of the problem ®y the introduction of reversible re- 
actions was avoided. The velocity of etherification of methyl 
alcohol is the greatest ; the substitution of any element or group 
eof elemehts for hydrogen in the molecule CHOH invariably 
decreases the velocity of th® reaction.—Theorems on the cur- 
vature of algebraical curves, by Prof. Cl, Servais.—On the 
“attractive spheres” in some vegetable cells, by E. de Wilde- 
man.—Crystallographicgnote on albite from Revin, by M, A. 
Franck. e ‘ °, 


CRACOW. 


Academy of Sciences, May.—On the expansion and com- 
empress bility of Atmospheric air, by A. W. Witkowski. The 
author ha? made experimenés with fir between the temperatures 
100° and - 145° C., and at pressures up to 130 atmospheres. The 
coeffidfent of expansion (a)¢nasgbgen found at the constant tem- 
peratures 100°, 16°, — 358 — 78°°5, — 103°°5, ~ 130°, — 135°, 5 140°, 
and — 145°, by varying the pressure. The values obtained for 
these nine isothermals age tabulated and represented graphically. 

* Fr&g the isothermal curves it appears that the coefficient of 
expansion increases up to @ maximilm in egch case, and then 

° diminishes. eThe inprease is most rapid near the liquefaction 
points, All the curves tend towards a point the co-ordinates 
of which are # = I atmosphere, and a =00°00367. The valués 
axpressing the compreSibility of air have been calculated from 

i the expansion cpefficient.—An electrical thermometer for low 
temperatures, by the? same author. The fact utilized in the 
constructiofi of the instrument is the variation of the resistance 
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of a platinum wire at different temperatyres. Fronf the experi- “ 
mentit appears that this is about 2 ohms®per degree. It is 
therqore easy to obtain a sensibility of yy of a Centigrade degree. 
The relation between the température and the electrical resis®ance 
is subject to slight variations if the thermometer is employed for 
widely different teriperatures. This fact*has been noted by 
previous experimenters. Or derivatives of #-nfethyl-o-uramido- 
benzoyls, by S. Niementowski.—On the critical pressure of 
hydrogens, by K. Olszewsiti.—Mathemfiatical notions and methods, 
by S. Dickstein. 
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ė K ‘ which cuts off the remainder of the spectrum. A portion 





A PHYSICIST ON COLOUR-VISION. 


. Colour-Measyrement and Mixtyre. By Captain Abney. 
(London: The Society for the Promotion of Christian 
Kpowledge, 1891). & E s 2 

aa interesting little book extends over orfly 200 

pages, but is full of careful and important observa- 
tions. Itis, in fact, a summary of the results arrived gt 
by the author during his careful and laborious investiga- 
tion of the propertiesof the spectrum. It forms one of the 

“ Romancé of Science” series published by the S.P.C.K., 
a series intended “ to show that sciertte has for the masses 
ase great an interest as, and more e@lification than, the 
romances of the day.” Now, though the earlier portion of 
this book could be understood by anyone, we venture ®© 
think that the second half is for the most part so tech- 
nical thag the full meaning and value could only be 
appreciated by those who are more or less conversant 
with the methods of experimenting on colour. To those 
who are familiar to even a slight extent with the techni- 
calities of colour experiments, the characteristic of the 
book is its extreme lucédity. We are carried on from 
point to point, until, when we look back on the closed 
book, w® find ye have travelled over the gre&ter number 
of the problems ef colour-vision almost without effort. It 
is a book which will not appeal to the masses, but should 
be read by every physiologist and physicist interested in 
colour-vision. 

‘ There is yet another reason for the interest which 
attaches to this work, necessitating a fuller notice than if 
it were gimply a popular disquisition on colour. It is the 
record of a careful series of experements by an eminent 
physicist, firmly convinced of the truth of the Yeung- 
Helmholtz theory.of colour-vision. The voluminous work 
of Hering and his pupils is not once mentioned through- 
out the whole book, although Kénig’s later publications 
receive due notice. In fact, if space permitted, we can- 
not imagine a book more calculated to form the basis of 
a fruitful discussion en the merits of the rival theowes 
than that now before us. For bot? the problems ofgcolour- 
vision, and their solutign according to'the Young-Helm- 
holtz theory, are definitely and clearly stated. 

The book opers with a desctiption of the methods used 
to obtainga spectrum, and a consideration of its properties 
with especial’ reference to the ultra-red and ultra-violet 
rays. The apparatus used by the author to investfeate 
the three fundamental properties of colour—hue, lumino- 
sity, ànd purity—are described in detail. Absorption 
and interference gre the touched upon in their relation 
to colour, and experimentseare given to show that the 
colour of a body is dyg to its refusal to transmit or reflect 
certain rays @f the spectrum. @This is fpllowed by an 
interesting chapter on scattered ‘light, with especial 
reference to atmospheric effects, and a pretty lectur¢- 
room experiment is described go shdéw tRat the change 
in the colour of the sun*when on the horizon is produced 
by small particles in the air. . 

e author then passes ongto constder the second 


property of colour—lumigosity ; and theluminosjty of the - 


spectral colour#is meastired as follows. The light froma 
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of the same white beam which was decomposed by the 
prisms is reflected on to the same screen as the mono® 
chromatic beam, and an upright rod is interposed. This 
rod throws two shadows, whose intensity is compared 
after the manner “of a photometer. The luminosity of 
the whole reflected beam is greater thgn that of the 
coloured beam, and a rotating diaphragm, with variable 
sectors, is therefore interposed in its course. By altering 
the size of the sectors, the intensity of, the ‘white light is 
diminished, until the luminosity of the shadow it casts is 


"equal © that cast by the monochromatic beam. The 


luminosity is then read off in termg of the segment of 
the circular diaphragm which remains open when the 
luminosity of the two shadows is equalized. Th» lumino- 
sity of all the principal points in the spectrum is measured 
op this plan. Subsequently the luminosity of a combina- 
tion of redeand green is shown to be equal to the sum of 
the luminosities of the same red and green determined 
separately. Three colours, A, B, and C, are chosen, 
which, when combined, make white of a certain intensity, 
W; and the author shows that if the luminosity of the 
combined light A -+ B be subtracted from the luminosity 
of the white light, W, the remainder exactly equals the 
luminosity of the third factor, C. 

A curve of lumiffosity ca& be constructed in this 
manner for the whole spectrum, and its maximum is 
found to lie on the yellow side of the D line. A similar 
luminosity curve is given for an observer who was what 
is ordinarily called red-blind. On this curve the red end 
of the spectrum is shortened, and the maximum lumino- 
sity falls Kearer the green than on the curve constructed 
for asperson with normal colour-vision. e Thtse facts are 
explained as follows. To the red-blind observer red is 
invisible, and therefore the luminosity of red is abolished ; 
the luminosity of yellow, which is composed of red and 
green, is also diminished, and thus the maximum of the 
curve moves towards the green. _ 

This question of luminosity is intimately as€ociated 
with the theory of the value of Fhite in the system of 
colour. The author discusses later on in the ebook the 


id 


abolition of colour by white light, and examirtes the e 


extent to which white lht can be added to a colour 
without being perceived. He finds that both depend on 
the lyminosity of the colour, and formulates the law that 
“the extinction of every colour is effected by white light» 
that is 75 times brighter than the colour.” Again, he 
finds that a large proportion of white light can be mixed 
with ygllow without being perceived, whilst a very small 
proportion @f white added®to blugis at once apparent. 

An attempt is made to explain these facts on the 
Young-Helmholtz theory; bi& the work done by Pille- 
brand,” under Hering’s guidance, mækes the explanatio 
offered very improbable. Hillebrang used an apparatus 
in which one half of the field could be illuminated WP a 
moftiochronfatic spectral cdlour, Whilst the other half was 
illuminated by white light. - The observer shielded one 
eyg from the light forea considerable fime, so that it wa? 


ultimately brought into a condition of comalete reste, 
Now if he looked at a field filled with mérmchromatic * 


e 
+ “Uebgr die specifische Helligkeit der Farben,” Sitzd. d. k. Akad. d. . 
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light of moderate intensity with the rested eye, it appeared 
to him colourless ; and by suitable adjustment he could 
make an absolute match between the half of the field 
ifluminated by monochromatic light and the other half 
illuminated by white light from the same source. Thus, 
as the whole spectrum appeared colourless, he was able 
to construct a curve of luminosity for* the spectrum by 
matching it with the white light in the other half of the 
field. The maximum of tifis curve lay in the green. A 
glance with the unshaded eye at once brought the colour 
into view, alth8ugh, the field was unaltered. But as soon 
as the colour came into view, he noticed that the lumino- 
sity of the coloured half no longer matched thateof the 
colourless half of thg field. If yellow or red were the 
colour chosen, the luminosity of the coloured half of the 
field appeared to exceed that of the colourless half, whilst 
if green or blue were selected the exact opposite was 
observed. Moreover, as soon as the colours of the speq- 
trum were appreciated, the maximum luminoeity shifted 
into the yellow, and the curve he then obtained closely 
resembled that constructed by Captain Abney and other 
Thus we must conclude that every part ef 
the spectrum is capable of exciting the sensation of white 
apart from its specific colour, and that the maximum 
sensation is produced by a certain point in the green. As 
soon, however, as the colour becomes apparent, this 
sensation of white is either*increase@ or decreased by the 
specific luminosity of the colour. The luminosity of the 
spectrum, as determined by Captain Abney, is the alge- 
braic sum of two factors. Firstly, the power which every 
part of the spectrum possesses of exciting the sensation 
of white; and secondly, the specific luminosity of the 
colour sensation itself, which is a positive quantify on the 
red and yellow side and a negative quantity în the blue 
and gréen, z 

If this explanation for the difference in the two curves 
be correct, a persof who was completely deficient in 
colour-sense would construct a luminosity curve for the 
spectrum differing considerably in the position of its 
maaximuf from that given by Captain Abney in his book. 
The curve obtained by®*König! from a man to whom 
yellow, blee, green, and red were invisible, to whom the 


ewhole spectrum appeared in varying shades of white, 


shows that this is the cfse. Tae maximum luminosity 
lies in the green, over the line 4. A comparison of this 
curve with that given by Hillebrand for the normal eye at 


rest reveals their.alm$st absolute identity. The extstence , 


of this form of colour-blintiness can only be explained 
with extreme difficulty on the Young-Helmholtz theory ; 
whereas Herigg’s hypothesis, that white and black form a 


colour pair analogous to,red ané green, yelloweand blue, 


not only renders the existence of such a condition prob- 
able, Sut also easily expl&€ine Willebrand’s results. 

© The author passes*on to show that white can be pro- 
duced from the mixgure of three spectral colours, and 
ult&gately defines a primary colgur as one which cannot 
be formed by the mixture of*any othr col§urs.* Phe 
three primary coldtrs he selects are red, green, and 


e 
r i Die Grundempfindypgen u. ihre Tntens#@ats-Vertheilung im Speo- 
um,” Sitz., d. k. preus. Akad. d. Wissenschaft, gu Berlin, xxxix , 1886. 
ering has sÑce shown, by investigating a similar case of total colour- 
* blindness, howeclbsely ghe curve ot luminosity agrees with that given 


by Hillebrand. ‘he account of this interesting case has not yet been 
published. ° 
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violets for yellow is formed by a nixigre of red and 
„green, blue by a mixture of green and violet. But he 
warns us from assuming tat the three primary cofour 
sensations “are of necessity the same sensations as are 
given by the,three primary colours ” (p. 138). On p. 150, 
red (between C and the lithium line), violet œlose to G), . 
are selected as furnishiñg two primary sensations, whilst 
“all three fundargental sensatigns” are excited by,the 
green, xcept at a point where the green is mixed with 
white only. e : 
Now, to say that spectral green excites the sensations 
of red and violet seems to us radically false. For when 
speaking of sensations w£ leave the Yealm of physics, and 
the sole test of the sensations excited by a portton of the 
spectrum is the colous which we perceive when light from 
that part impinges @n the retina. No one who examings 
spectral green will say that it gives him the sensation of 
r&l or violet, but rather that the greater part of spec- 
tral green appears to be mixed with either yellow or blue. 
Again? a primary sensation must be one which gives us 
the sensation of one colour only. Now every eye sees in 
violet both blue and red. Thus, whether violet be a pri- 
mary colour from the physical point of view, physiologic- 
ally speaking it is anything but a primary sensation. 
Though violet fails to answes the test of a primary 
colour sensation, a point can be found both in the yellow 
and the blue’ of the spectrum, from which the smsation 
of one colour only is obtained. Butethroughout the 
book we find repeated mention of the formatfon of yellow 
by the mixture of spectral red and spectfal green. How 
can this be reconciled with the acceptance of yellow asa 
primary sensation? 
To most eyes, the red of the spectrum yields to a greater 
or less extent the secondary sensation of yellow., Take 
such a red, and graduadly add minute quantities of spec- 
tral lues The yellow will gradually disappear, and a 
red will be produced, which yields the sensation of red 
only, untinged with either yellow or blue. Take a spec- 
, tral green, which is algo slightly yellow, and treat it in the 
same way. If we now mix the absolutely pure red with 
the absolutely pure green, white is produced, not yellow. 
Ang now we can understand why spectral red and spectral 
green can be made to forfn yellow. For both the red and 
the green, which, when mixed, form yellow, when separate 

give the secondary sensation of yellow in addition to that 
' of their principal colour. ‘Thus, when mixed, the pure 
red annihilates the pure green, and yellow only gemains. 
Measured by this standard, the primary colotir sensations 
fall ifto two groups, in which each colour is complement- 
ary tothe other. Firstly, red and green, from which all 
secondary sensations of yellow and blue are absent » and 
secondly, yellow and*blue, whichedo not give the second- 
ary sensations of either red og green. 

Colour-blifdness is brought in tg support the Young- 
Helmholtz theogy, but the author has obvseusly not had 
the opportugity of investigatjngemany cases of this affec- 
| tion. e He speaks of green-blyndness, in which the sensa- 
| tions of red an@ viofet are present, but not that of green ; 

and of reg-blindness, in which the Sensations of green and 

violet are presewt, but not that of red; and gives measure- 

ments to show that ift the latter class Of cases the spectrfim 
di 
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Now, Hering i „paseparticularly investigated this portion 
of the subject, and explains the existence of two forms of 
cologir-blindness as follows. le finds that persons With 
a normal colour-vision can be divided into two groups. 
The one class perceive yellow, the other blue, With ex- 
_ceptional ease, probably owing tọ a difference in the pig- 
, ‘mentation of the media® of the. ‘eye. The difference 

between the two groups is best seen with spectr&l green ; 

for green can be found Which appears at the same time 
yellow-green to tke one, blue-green to the other. To an 
observer with strong yellow vision, almost the whole of 

spectral red appears to be tinged with yellow, whilst a 

meniber of she secofidegroup, whese strong sense of blue 
e prevents hjs seeing fhe yellow, pronounces the greater 

part to be pure red. Thus®the pug red and the pure 
blue are radically different colours fer the two groups. 

Ndw, it is found that the pure red and the pure greef 

formed for an observer with a strong sense of yellow 

appear grey to one who is what is called green-blind ; 
whilst, on the other hand, the pure red or the pure green 
of the obs@rver with a strong blue sense appears colourless 
to one who is red-blind. A red which is invisible to one 
who is “red-blind” is evidently coloured to a patient 
who is green blind, and he speaks of the colour he sees 
asred. But ifa minute proportion of blue is added, the 
red gradually becomes purer until it becomes free from 
yellow tg those of us who have a strong yellow sense. 
As the red becémes: purer, our green- -blind patient com- 
plains that the “ red” is fading, and when finally the red 
is quite pure he matches the colour he sees with a gref, 
and says that the colour has gone. Thus, there is no 
fundamental difference between the red- and the green- 
blind. Neither group can perceive red or green. The 
only difference between them is one which we -find 
amongst* normal-sighted persons;-namely, a different 
visual. acuity for yellow and blue. The “red”eof,the 
green-blind is in reality the secondary sensation of yellow 
yielded by almost-all the reds in nature, differing from 
the ordinary yellow in its limited power of exciting white. 
This. peculiar yellow he has learnt to associate with what 
others around him call red, and he only betrays his afflic- 
tion when all yellow is elimindted from the colour he caJJs 
red. Thus, a consideration of ecolour-blindness again 
leads us to throw red and green, blue and yellow, 
together into two group$ as primary colour sensations. 
Simultaneous contrast is touched on very superficially, 
-and .successive contrast is scarcely mentioned, yet the 
author agdin gasps at the three-colour theory to explain 
the few phenomena he mentions. Yet it is notori®us 
*that the Young-Helmholtz theory fails to afford any 
` adequate explanation of ‘tthe phenomena of contrast. It 
was’ by an ingenious cogtrast experiment that Hering 
produced such a stiking confirmation of his views before 
the Physiological Congress “at Basle, and laced the 
“three-colour thgory in% dilemmag from which its ablest 
exponents have not yet sucgéeded i in extracting it 

In conclusion, the book before us is an admirable, 
summary of a valuable serie$ of expesiments. We can 
scarcely imagine that is will appeal to the public’ in 


z Zur Erklärung d. Farbenblindheit ” (Prag, 1880) ‘‘ Ueber Indi- 
“viduelly Verschiedenheiten 4es Farbensinnes” Prag, 1885); 
Meck vais z diagnose d. Farbenblindhe®,” ‘Ueber d. Erklärung d. 

riphären Farbenblindheit,”” “ Binseitige Štörungere d. Farbgpsinnes,” 
e Avchie Sf. Ophthalmologic, xxxvie 
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general. But it should be read by those who are in; 


terested in the phenomenon of colour-vision, and the fact e 


? 
that the author frankly accepts the tHree-colour theory 


and ignores the work of Hering does not, in our opinion? 
detract from its value. For the bodk thus becomes an 
admirable Statement of the strongest portion of the physi- 
cal theory of coleur by one of the ablest of English 
physicists. H. H. 





POSITIVE SCIENCE AND THE ¢PHINX. 


Riddles of the Sphinx. A Study in the Philosophy of 
e Evolgtion. By a Troglodyte. (London: Swan 
Sonnenschein, 1891.) 


HESE be old old riddles that the Sphinx propounds 
and the Troglodyte attempts toeguess, in thevolume 
before us; none other, indeed, than the What, Whence, 
and Whither of man and of the world. There have been 
other guesses in the past, there will ebe other guesses 
while time lasts; each guesser thinks his own guess 
nearer the true answer than any other; his neighbours 
mostly smile, unless his guess chances to be something 
like their own ; and the Sphinx looks on with stony stare, 
imperturbable, giving no hints. 

So soon as man, as man, looked out upon the world, 
and began dimly to realize the first personal pronoun, the 
nascent reason, or, if the phras@ be preferred, intellectual 
faculty, demanded, for the first time in the history of the 
development of consciousness, an explanation. Man, 
then as now the chief centre of interest to man, must 
thenceforwayd not only live and act, but must seek to 
explain his life, and his activity. Yesterday the tribe- 
chief wené forth a living man, feared by all: to-day his 
body is brou$ht back, helpless, lifeless, and a hog spurns 
it with his snout. How account for this? How explain 
this change? Something there was about the man 
yesterday which made him totally “different from the 
mêre mass of clay that to-day already needs hustling out 
of sight. That something, call it soul, spirit, energy, life, 
what you will, has departed. Whither has it gone? . 

This question, eminently natal, almost inevitable, 
opened the way for reason’s first plunder to entemand to 
become a fruitful mother of children. ‘Reason, in the 
exercise of the new-born eanalyti® faculty, distinguished 
between the mere body and the informing something 
through which it was a living body ; between the material 
substafice and the spirit-energy whfch was associated * 
with that substance during life.” But reason also jumped 
to the conclusion that what were distinguishable in 
thought were also capable of separate existeyce in fact. 
The matter eremains in the corpse, but the something, 
the spirit-energy, has escaped, to lead a distinct and i in- 
dependent existence. In jusgificafion of this conclusion 
the phanomena of dreams were no®doubt adduced as ° 
evidence. While the chiefs body wąs lying stark and 
stiff, his true self, his spirit-energy, appeared by night @ 
moresthan owe of his chosen followers. Thus the dream 
seemed to support the false conclusiéa Sf the” nascent 
reason, which had not,yet learnt to distinguish without ® 
dividing. ‘ 

It has cost positive science much lapoury md fot a 
few hard blows, to establish, by detailed work in physical 


| tience, biglogy, neurology, and psychology, the ille- 
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gitimacy of this conclusion, Now we distinguish further, 
but no longer divide. We distinguish between the mate- 
rial substance of the body and the energy of molecular 
fnotion during life ; and, further, between the molecular 
motion of the grey matter of the cerebral hemispheres 
and the concomitant manifestation of consciousness. 
But although consciousness is distinguishable from mole- 
cular energy (and the distinction is absolute), it is not, so 
far as positive’science can®*say, divisible therefrom. No 
physicist holds that the special modes of energy—we 
mean the particular groupings and interactions of energy 
—which characterize the functioning of a man’s brain, 
escape from the molecules at death, and henceforwaræ 
persist divorced from matter. We cannot, however, add 
that no psychologist holds an analogous doctrine con- 
cerningeconsciousnegs. But we contend that no psycho- 
logist is justified oz positive grounds in holding such a 
view. That something called soul or spirit escapes froma 
man’s body at death, and henceforward persists, divorced 
alike from matter and energy, is a view to which positive 
science as such gives no support. It is held by those 
who hold it on quite other grounds. The conclusion, to 
which positive science points (and we include among 
positive sciences psychology, which deals with conscious- 
ness as existent) is that consciousness, though distin- 
guishable from energy, is known only in association with 
certain forms of energy if organic dissues. 

But this is a conclusion which is ignored by the Trog- 
lodyte. He professes to give us a “ philosophy of evolu- 
tion ” which he himself describes as “the first perhaps 
which accepts without reserve the data, of modern 
science.” Histheory of a Transcendental Ego ; his sug- 
gestion that ‘matter is an admirably calculatedemachinery 
for regulating limiting, and restraining the congcious- 
ness which it encases” ; his conception of a graduated 
immortality, from that of an amoeba up to that of man; 
his attempted rehabilitation of the view that force-atoms 
are monads “endowed with something like intelligerfce, 
and thus enabled to keep their positions with respect to 
one mother”; all this, and much besides, seems to us 
completely off the lin®s of modern scientific advance. 

But it may be said that such conceptions, though un- 
necessary for positive science, may be necessary for a 
philosophy which en@eavours to go beyond and get 
behind science. In reply to this we can only say that 
we regard such conceptions as not only unnecessary to 
positive gcience, but unwarrantable intrusions ifto her 
domain. They form {rt of a different scheme of 
thought. The muddling together of positive and meta- 
physical gpnceptions is provocative of nothing but 
confusion and bad temper. e a 

The introductory chapters of his first book, in which 
th® author attempts to &ęund on positive science from 
agnosticism, throwgh universal scepticism, to 3 gloomy 
pessimism, seem tp us laboured and inconclusive, though 


Nhereareincidental positions hereand elsewhere with which 


we are in complete aecord. + With degmatie Agnosticism 
and thé Cult ofthe Unknowable (capital letters indis- 
pensable) we have but little sympathy. But this = no 
necessary part of the attitude of positive science, hich 
seems to as briefly as follows. In the first place its fol- 
lowerg take their start from the measurable and verifiable 
base-line of perceptual experience, from the ordindty 
e NO. 1136 VOL. 44] . 
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facts of daily observation ; and theygutterly refêse,at this « 
stage of the inquiry, to listen to the mefaphysicians who 
hoof from their cloud-land,#‘ But you haven’t yet preved 
the existence of matter, or explained how it is possible to 
perceive or know*anything at all,” Starting, then, from 
the base-lit€ of perceptual experience, they analyze 
phenomena, digging down by wise abstraction and the* 
ignoring®of unessentials, to deeper and deeper concepts, 
until they arrive ‘at those anivæsal abstracts which *can- 
not be got rid of in thought without reaching nonentity. 
Happy they who in this procedure escape the analyst's 
fallacy—the supposition that the results of abstraction 
have a fuller reality thaw the phenenfena with which they 
started. The analyst needs often*to be reminded that 
the perceptual rose, with its delicate scent, its rich colour, 
its soft petals, is certainly not less real than the vibrating 
emolecules which remain to his thought when, as physicist, 
be has stripped it of all its own peculiar charms. 

Thus positive science in its deepest analysis brings us 
dowg to matter, and energy, and consciousness. If a 
number of metaphysical questions are intrufed at all 
sorts of stages during this process, the result will be such 
confusion as the Troglodyte unconsciously exemplifies in 
his chapter on scepticism, a chapter in which’ some 
stress is laid on, and some capital made out of, the false 
psychological conclusion that conceptions cannot be de- 
rived from,experience. Should the author ever come to 
grasp that the law of psychogenesis is “one and indivi- 
sible, and sweeps through perceptual and opnceptual pro- 
@esses alike, he will have to rewrite mwch of the “ Riddles 
of the Sphinx.” But, as he himself tells us, “the minds 
of most men are fortresses impenetrable to the most 
obvious fact, unless it can open up a correspondence with 
some of the prejudices within.” 

When positive science has dug down to basal concep- 

: ° : 

tions, then, and not till then, in logical order (but, of 
course, far earlier in historical order) arises the question, 
“ But how does it all come about? What is the origin 
and meaning of it?” We quite agree with the Troglo- 
dyte that this question ssf arise in the mind of every 
man in so far as he is a thinking man. The question, 
“ How does it all come about?” however, presents two 
aces. It may mean, ¥ How can*we explain the fact of 
knowing?” And the solution of this problem is, we 
agree with Mr. Shadworth Hodgson in maintaining, the 
true business of philosophy. But even supposing that 
philosophy explains in some sense thé’ process of know- 
ing, there still remains the question in itg further aspect, 
“ But how does it all come about?” To this question, 
positive science as such answers, or should answer,» 
humbly, and with no parade®of capital letters, “I do 
not know.” n ” 8 

And is that the end of the matter So far as positive 
science a present goes, Yes. But man, the questioner, 
still remains ; and Reason, true @ her first impulse, stil? 
demands af iplo Of the explanation afforded 
by revelation this is not"thé place to speak. But, quite 
apart from the fgct of rev@lation, the explanation said to 
be révealed still stands as a prgduct of the human mind. 
And ‘he is a bold man, if not a foolish, who, having re- 
gard to the Paste history of human thought on the ques- 
tion, lightly sets aside the conception ofa Causa causartum 
to wifom we may attribute *winbolically all the higher« 
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° “attributes 8f man ; net because personality, wisdom, love 
(the symbols we émploy), can truly describe or define that 
whigh passes man’s comprelsension, but because being 
man we can no other. Man alone in the organic world 
is capable of ideals, and for generation’ the name of God 
has stood for_man’s central ideal of power ahd perfection. 

. “And it seems to us that she sum ‘and substance of positive 
criticism as applied to man’s conceptions of theat which 
admfttedly lies beyond the reath of® positive science 
comes to this: * You must frankly acknowledge and 
confess that such conceptions are symbSlic and ideal.” 
But if symbolic and ideal we must expect the symboligin 
to be variable in different ages, among different peoples, 

° and even in different individuals. Hence (apart from reve- 
lation) the only indefensible attitudg is that of inelastic 
dogmatism, positive or negative. 

tn conclusion, we may say that the “Riddles of the 
Sphinx” are in this work treated with considerablg, 
though frequently misguided, power. The conception of 
evolution as a tendency towards an ideal of perfect 
individuafs in a perfect society is good, and is in parts 
well worked out. That many will be found to acquiesce 
in the author’s solutions of the old problems of life we 
think exceedingly doubtful. Nor do we think that the 
solutions will prove of, lasting value. It is futile to 
attempt to preserve the new wine of positive science in 
the old,bottles of prescientific metaphysic, The new 
wine must be Preserved in new bottles. In other words, 
a new metaphysics must be and is being elaborated, in 
special relation to the newer aspects of scientific thoug®t. 

C. LL. M. 





ANALYTICAL METHODS OF AGRICULTURAL 
CHEMIS YS. : 


Proceedings of the Association of Oficial Agricultural 
Chemists, 1890. (Washington : United States Depart- 
ment of Agriculture.) 

To is a Report of the Seventh Annual Convention 

of the Association, under the Presidentship of Mr. 
M. A. Scovell, and with Mz H. W. Wiley as Secretary. 
The objects of the A€sociation gre to secure uniforrfity 
and accuracy of methods, results, and modes of st@ements 
of analyses of manures, soils, cattle foods, dairy products, 
and other materials connected with agricultural industry; 
and to afford opportunity for the discussion of matters of 
interest #0 agricultural chemists. In the words of a past 
President, it aims at laying “a foundation so solid, that 

* every Court in this land must respect its conclusions, 

and every analytical @hemist, whether he lives in this 

céuntry or elsewhere, must be forced either to practice or 
admit the advanwages and correctness of our system of 
analyses.” A study of the*programme and, of the pro- 
ceedings shows that@he objects have been most carefully 
and conscienfiously kept in view and thateall the working 
members have been mo&t thoroughly imbid with the | 
e 


spirit of the Association. ®© 
¢ e 


The reports submitted for thesconsideration of the meet- 
ings, all drawn up by experts, and incorporatings the work 
of many members, were as follows: gn tHe determination 
of nitrpgen ; on analysis of dairy products ; on analysis 
of potash ; on analysigeof catffe foods; on amalysis of 
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sugar; on analysis of phosphoric acid; on analysis of 
fermented liquors; and a report of a Committee on foods 
and feeding-stuffs. . 

As an example; for the report on the determination of 
nitrogen in manufes, three samples, eontaining nitrogen , 
in different states of combination, were prepared, and 
sent to the mempers for analysis by various official 
methods. Twenty-two reported the results obtained by 
Kjeldahl’s method on one sample, the sanse number the 
results of Kjeldahl’s method modified for nitrates on two 
samples, and a less number gave results by the Ruffle 
method, the soda-lime method, and D@mas’s method on 


eone or gnore of the samples. The whole of the results 


are collated, with the remarks of the analysts thereon, 
so that data are obtained for testing*the adcuracy of the 
methods under various conditions, and eliminating per- 
sonal factors. Various suggestions for the impfovement 
or simplification of the processes are made and discussed, 
afid some-of them recommended for systematic trial 
during next year. Similar good work is done for the 
other Committees. 

The remarks of the Committee on ways and means e 
for securing more thorough chemical study of foods and 
feeding-stuffs, are particularly worthy of attention, point- 
ing out, as they do, the deficiencies in present methods 
of analysis, and the absolute necessity of more exact 
methods and more aççurate stydy of the proximate prin- 
ciples contained in foods, and of their physiological 
value. As a contribution towards this knowledge, Mr. 
W. E. Stone sends a paper on the occurrences and esti- 
mation of the pentaglucoses in feeding-stuffs, in which 
he shows that bodies yielding furfurol, and therefore 
presumably pentaglucoses, are present in grass, straw, 
linseed meal, and a great many other feeding-stuffs. 
Among the points which are noticed, and which should 
be known to all analysts, is the fact that cotton-seed meal, 
often used in mixed manures in the Southern States, is 
completely soluble in nitric acid with a little hydrochloric 
acid, but that the solution does not yield all its phosphoric 
acid to amifonium molybdate. ` 

Should such a Bill as that intraguced by Mr. Channing, 
for the better prevention of the adulteration of manures 
and feeding-stuffs in this country, ever become‘law—and 
the Government has promised te take up the matter—the 
formation of such an Association of Official Agricultural 
and Analytical Chemists in this country would be almost 
a neeegsity, and it seems that the Iastitute of Chemistry, 
is the proper body to arrangethe organizatidn of such an 
Association. 





GEOLQGICAL RAMBLES ROUND AROUT me 
LONDON. 


Hand-book of the Londom Geological Field Clas By 
Prof. H. G, Seeley, F.R.S. (Loffdon: G. Philip and 
Son, 1891.) e 
o HIS little book is a@ecord of excursions simil in * ° 

some respects to those cbllegeg in the volume of « 

Geological Excursions which was noticed in these columns 

on June 18 (p. 149).” But there are points of differenc®. 

This hand-book deals with a more limited erea, being. 

practically restricted to the south-east ®f Eigland; it has” œ 


a purpose more definitely educational. The Patter may ¢ 
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™ yet beer! publisheds and even a fragment:like the present, 


containing a li% of the species of a neighbouring gezion, 
isga welcome addition to gur knowledge. Fourgother 
“Parts” have been issued on the Insecta—the “ Neuro- 
ptera” and “Hymenoptera” (both,in 1878), and the 
“Lepidoptere ” and “ Rhynchota” (both, ip 1879) ; the 
last Part gf the whole series being the “ Araneidea ” 
(1885). - e ° 


Papular Astronomy. By Sir George B. Aity, K.C.B. 
-Seventh Edition. Revised by H. H. Turner, M.A., B.Sc. 
. (London: Mcmillan and Co., 1891.) , 


ALTHOUGH our astronomical knowledge has been egor- 
mously extended since the lectures forming the basis of 
this well-known bbek were delivered (1848), Mr. Turnere 
has not fpund it nefessary to make any very considerable 


revision, for the reason,that the advances have been ° o NEUROSIS 
chiefly on the chemical and physical sides. Still, in the C RONGHOSISS a 
lapse of time, methods of observation have been im- SIMPLE FORMS OF KINESIS ° 

proved, and accounts of these find a place in Mr. Turne?’s SIMPLE FORMS OF METAKINESIS 

notes. Among these are short descriptions of the chrogo- i ; . 
graph and the new “electrical controls” for the driving- * Now, logked at from above, this wriggle is supposed to repre- 
clocks of equatorials. One of the most noteworthy sent the development, from simple forms of molecular transac- 
points brought out in the new edition, however, is the | tions, of that complex form of kinesis which we call neurosis. 
modern estimate of the value of observations of the | From this point of view, all is force and energy or kinesis, and ẹ 
transit of Venus as a means of determining the solar | éan become nothing else. Looked at from below, we have the 
parallax. It was formerly supposed that this would be development of consciousness. From what? We must not say 
one of the best methods, but the difficulties encountered | ftom lower forms of energy or kinesis, because that involves 
in 1874 and 1882 prevented observations of the necessary | J¥™p!ng across the line, ora other words, ignoring the dis- 
‘degree of accuracy ; dhd now most astronomers are of | i mething.which fsot-yet.consolousness-but-which-may-de- 
opinion that this method can never give more than an velop-into-consciousnegs,” for which I have ventured to coin the 
appro@imatiog to the truth. Numerous mifior additions | term metakinesis. 
have also been gudiciously made. I have elsewhere endeavoured to show that this view is not 

open to the objection that, since the kinetic sequence is a con- 
° . Ps tinuous and determinate one, consciousness is merely a by- 
LETTERS TO THE EDITOR. product, and that an unconscious Darwin might have written 
; i . — and influented the conduct of unconscious Englishmen. For 
«(The Editor does not hold himself responsible for opinions ex- | consciousness, though it is distinguishable from, is, according to 
pressed by his correspondents. Neither can he undertake | the hyp@hesis, no less inseparable from, certain complex modes 
toreurn, or to correspond with the writers of, rejected | of the kin@tic process. As the world ig cowstituted, such 
manuscripts intended for this or any other part of NATURE. | supPosed kineses, separated from their metakinetic aspect, would 
No notice is taken of anonymousecommunications. } not be she same kineses but something altogether different. In 
ene e 6 other words, it is with certain molecular transactions which have 
P Force and Determinism. . T also a conscious aspect that, in the world of living beings of 
“THE relation between force, which is a mechanical thing, | %yhich we have practical knowledge, we have to deal. 
and will or life, or whatever it is, which. is a psychological It is essential that physicists and psychologists should work 
thing ”—a relation which, as Dr. Lodge rightly says, “demands | hand in hand. Both are endeavouring to explain the phenomena 
investigation ’’—presents itself to some of us as follows. _ on positive lines. And if there is anything in the vRws that I 
When a stimulus received by an organism gives rise to a | have briefly sketched in the preceding paragraphs which rans ° 
response, however particular tg the individual respondent, there | counter to the conclusions of physics, it must go by the board, e 
are (1) a number of complex but determinate molecular changes | and give place to a more widely-consistent conclusidh, to which 
in the organic tissues; and (2), accompanying some of these | physics, speaking with the voice of authority in its own speciale 
changes, certain psychological states. Are these psythological province, can give a cordiag assent. C. LLOYD MORGAN. 
states produced by the molecular changes? or are the molecular j 
changes produced or in any way guided by the psychological eas 
states? Neitheg the one nor the other. Themolecularchanges | I Am afraid that, as Prof. Lodge has accepted my ‘‘ middle 
and the psychological states are different aspects of the same | pard&raph” so easily, he has failed to aftpreciate ifs point. Fon 
occurrerftes. „In other words, they are distinguishable (and the | if that paragraph is correct, the Professor’s assertion, ‘‘ Force 

distinction is absolute), but not divisible. is certainly necessary to direct the motion of matter,” is only a 

‘The energy displayed by a gang of navvies is not “heirs, | truism, similar to the important geometrical theorem, ‘‘In any 
but their victuals’; they simply direct it.” In physiological | right-angled triangle, one angle is equal to 90°? On the other 
language it is the outcome of the proper functioning of their hand, ‘Dr. Groll’s assertion, éo the effect that guidancg is effecteda- @ 
cerebral control-centres. Now we believe that, although we | by ‘‘determinism,” and sof by force, is a contradiction in 
can at present by no méans adequatefy explain them, all the | terms. For, by definition, that which changes motion 24 force. 
molecular occurrences within the organism, forming, as we | If, therefore, Prof. Lodge’s ass®rtion has any real meaning, he 
believe they do, an orderly and determinate seqtence between | must have some independent definition @f “ force,” and I should 
stimulus and yespons® whether they involve force or eifergy, | very much like to know what that is. 

“are of such a®°nature as to be explRable in physical and physio- Agdin, Prof. Lodge in no way answers ‘‘the crux in mygast , , 
logical terms. The fact thet cartain phases of thessequence have | paragraph.” Prof. Lloyd Morgan implies in his last lettewthat, 
also a subjective or psychological aspect does not, it ig held, | inth®case®f the Sun alterfhg the®direction of motion of the » 
ju-tify us in changing our point of view, aad ignoring the distfnc- | earth, no energy is expended. This ®,%f coufse, only ap- 
tion between the psychology and the physiology of the process. | proximately true; and even in the case of his twirling his stigk 

Now to say that mind, or will, or consciousnessedirects the | raund his finger and thumb, as the sticks is elastic, its forces of  @ è 


organic energy along a definite path we ragard as incorrect, 
because it ignores a flistinction which we hold to be valid and 
valuale, and conducive to cledt thinking on these difficult 





e © 
the energy is guided by molecular forces which have for their 
subjective aspect certain states of consciousness. To wnsclen- 


9 


tific folk this may sound mere quibbling ; but to physicists, who ® 


have done so much to teach us the vital importance of accurate 
language for clear thinking, we look for support in drawing tis 


distinction, unless the distinction canebe shown to be either » 


invalid orgiseless. 

This distinction between force, energy, and the physical series 
(what I have elsewhere spoken of as Aznests) on the one hand, 
and thought, consciousness, and the psychical series (what I 
haveelsewhere spoken of as metakinesis) on the other hand, we 
hold to be absolute; while at the same time we hold that con- 
sciousness is indivisible from particular (neural) modes of kinesis. 
And this distinction we hold to be especial§ valuable when 
questions of the origin and developmen? of consciousness are 
under consideration. This may, perhaps, best be expressed bya 
diagrafh. : 


cohesion in reality do some small amount of work. ẹ It is indeef, 


true that, if two particles were once conngcted eby an Pbsolutely* æ 


inextensible string, the cohesion of the string would do no 
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a string into action, it would be necessary to wait till two par- 
tides were moving on paths with a common normal—an occur- 
rence which must be infinitely rare. When Prof. Lodge says 
ttan infinite mass can absorb any amount of momentum, with- 
owt receiving a trace of energy, &c.,” he forgets that the term 
e ‘‘ infinite” is only relative, ‘‘an infinite mass”* being one whose 
change of velocity (or kinetic energy) consequent qp a given 
change of momentum is negligible for the purpose in hand. It 
would not, I imagine, suit Prof. Lodge’s purpose to suppose 
psychic forces might do a /i#t/e work, so long as it was only a 
very little? e Š 
May I remind him of the old paradox, ‘* What would happen 
if an irresistible force were brought to bear against an immov- 
able post?” = ® EDWARD T. DIXON, 
12 Barkston Mansiéns, South Kensington, July 24. 


THE discussiog on thig topic has gained in clearness by Prof. 
Lodge's conceding that “the same question—What determines 
the direction of the transfer of energy ?—may doubtless be asked 
in connection with inanimate activity ; . . . but in neither case 
do I know the answer.” 

Perhaps some more precision may be attained by expressing 
the question in other ords. e 

The principle of conservation of energy reigns over the 
quantitative relations of all processes in nature, but it does not 

e give any explanation of the gua/¢tative changes of those processes. 
These changes and their conditions must in every case bg 
found out by special experience. But, nevertheless, they are, 
in every accessible case, found to be subjected to fixed laws. 
A given substance undergoes evaporation or chemical transform- 
ation—dependent on or necessarily bound up with changes of 
heat into energy of molecular motion, or into chemical energy, 
or vice versd—at a distinct degree of temperature, or under 
distinct conditions of electrical action. Inexplicable as these 
transformations of quality or form of energy remain for us, 
there is nothing undetermined in them, neither have we any 
right to such a supposition for the qualitative changes going on 
in plants and animals—their quantitative relations being like- 
wise governed by the principle of conservation of en€rgy. 

But there is another phase of the question. Some unknown 
material changes in the brain are connected with pheromena of 
consciousness. Nothing can be more fallacious tham to consider 
consciousness as a form of energy, and to suppose it in a relation 
of equivalence to such forms. How it is, that what to our 
physical conception, or outer sense, are processes in the brain 
(which, as such, may b® more clearly understood in future), are, 
at the same time, to our psychical conception, or inner sense? 
phenomena of consciousness, or acts of will, is a question 
beyond the domain of physical science, and capable qf elucidation 
only by t®anscendental philosophy. Whoever wishes for more 
light here, must study the #Kritik der reinen Vernunft,” espe- 
cially ‘the chapters ‘Voe den Paralogismen” and ‘‘ Die 
Antinomief,” 

e Schopenhauer, and others after him, have considered our 
power of will, or our conscfous directing of motion, as the key 
ior all qualitative processes in nature, these being considered 
as, in their essence, acts of will. But this is cutting the knot by 
means of a metaphysical] assumption. D. WETTERHAN. 
¢ Freiburg, Badenia, July a e 


In reading over the remarks of Dr. Lodge and Prof. Morgan 
upon Dr. Crolke views as to the direction of force, it appears to 
* `@ne that beth have missed the poin®. Dr, Croll dif not mean 
that a force at right angles to another does no work, but simply 
alters@he direction. His wew,is that the change of direction is 
not caused by a force., Dr. Lofige says it is, although he ac- 
Knowledges that the second force does no work. Furthtr, Dr. 
Croll says, with regard to the first force, that its direction is 
* qui; apart from the force. The force cannot direct itself. 
This*is the crucial point before wg *get to asecond force pr go a 
right angle, I igllg acknowledge the importance of Dr. 
Lodge’s principle, but it is not simply the indorsement of 
Pr. Croll’s idea, . » 
e Prof. Morgan think® Dr. Croll’s view no argument in favéur 
< of theism. ®It does not prove that mind can or does affect 
matter. Pefhaps it@loes not directly prove this, but, within its 
range, it stems to me an effective reply to mechanical atheism. 
We see direction, and if this does not come from foxce it must 
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come from some other source. We knagy of no otlfer source 
but miqt, To talk of mind affecting matter denies the essence 
of mind by which it is distincl from matter, and makes jt a 
mechanical aé extré, But try to banish it and it will come in 
somewhere. ‘‘ Tamen usque recurret.” 
Dr. Crotl’s positio seems to me to affect the first law of 
motion. Uniférm motion in 4 straight line is fn no way con- 
nected essentially with force, X his view is correct. ® 
Dr. Lodge’s principle appears to affect the second law of 
motion, an also the doctrine of impact and transference of 
force. a ° . bd ? 
Further, it affects gravity. Gravity is always at right angles 
to the first law of potion, and therefore gravity is not a force ; 
for that can not be a force which never exercises force. 
T. TRAVERS SHERLOCK. 
e Congregational Church, Smethwick, Jilye25. , 
. 
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Technical Education for Barmers, Farriers, and 
Engine-Drivers, 


KNOWING that you take very great interest in the varios 
questions relating to technical education, I may give you a few 
pafticulars of an experiment which the Devon County Agri- 
cultural Society recently made at its Exmouth meeting. Being 
desiroug of giving farmers, farriers, and those generally interested’ 
in the welfare of horses, some information on the scien@fic prin- 
ciples which underlie a proper performance of the duties of the 
farrier, and the correct form and mode of attachment of horses” 
shoes; and also of giving farmers and engine-drivers some 
practical and scientific instructions on the working and care of 
steam-engines, the Society approached the County Council with 
a view to a grant in aid of their objeot. The proposal was very 
warmly taken up by Mr. Lethbridge and other gentlemen who 
are well knowp for their active interest in education ang other 
matters important to the welfare of the county, #nd a grant was 
obtained. me ite 

The Society secured the services of Prof. F. Smith, head of 
the Army Veterinary School, Aldershot, and %f Mr. W. Worby 
Beaumont, and by these gentlemen lectures were given on each 
of the three days of the Society’s meeting at Exmouth. The 
weather was very unfavourable on two days, but notwithstanding 
this the attendance at the lectures was large, and’ on the second 
and third days was larger than was expected, and was fully up 
to the accommodation provided, The audiences were renrarkably 
attentive and appreciative? and in every respect the experiment 
proved su€cessful. Many who were sceptical before the lectures 
of their value to working men, became convinced that not only 
is it possible to give working men information which is useful in 
an important degree in their daily work, but that the men are 
themselves quick to appreciate its value. I may mention that 
on one of the days nearly two hundred shoeing-smiths and a 
large number of farmers attended the horse-shoeing lectures, 
and on one day seventy-eight engine-drivers entered for the 
lectfre on the steam-engine, and there Were also in attendance a 
large nuber of working and gentlemen farmers, 

Totnes, July 29. JOHN L. WINTER. 

° 





THE ERUPTION OF VESUVI US*OF JUNE 7, 
1891. . 


TRE suggestion that I published in several newspapers. 
has been fully confirmed—namely, that the second 

alternative type of eruptive character: would be puysued 
by the volcano. Now for a period of over a month lata 
has continued to dribble forth, &ctivity,has returned to 
the central yent, and no great changes have occurred. 

The throat of the volcano commegced to be cleared on 
June 9, the vapour forcigg its way up frem the crater 
bottom thrgugh the choke of doose materials, and: rose 
above as a column carrying with it much dust; at the 
same time the, poyerful vapour blast issuing from the 
upper extremity of the lateral rift,*of which mention is 
made ing my first letter, soon stopped. Each day I was 
kept informed ef the state of the volcano by the kindness 
of Messrs. Ferber and Treiber, the irector and engiseer 
respectively of the Vesu, fan Railway. . 

On Juhe 15 I consi ered it*igght to again visit the 
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Treiber, several® of whom are excellent photograghers, 
so ee with two of my owg cameras we were aby to 
make an extensive pictorial record of some very unique 
formations. ` > 2 

At the poing of issue of the lava, at aig denen of 
the foot of the great Vesuvian, cone and the Atrio del 
Cavallo, the first lava h@d cooled sufficiently to walk over 
it, but beneath our feet could still be seen in agew holes 
the flowing lava. At tl@e foot pf th@ great cope, and 
extending for half way across the Atrio along the radius 
of the eruptive rent, as if this had contirgied so far, were 
a series of driblet cone fumaroles. We counted seven 
complete and well-formed examples, besides numerous 
abortive owes. Mé6s® were giving out intensely heated 
vapour, which wag liberated from the lava flowing 
beneath, and which soon,carbonized a piece of wood 
Foust in it. Around the lips of the upper opening, 


ite with fused chlorides of potash, soda, iron,/| escape of vapour, 
. 





copper, &c., were being condensed from the vapour, 
and tricRling, down the outer surface of the fumarole, 
consolidated as curious vari-coloured stalactites of very 
deliquescent nature. “4 
The lava had first fyywed towards the escarpment of 
Monte Somma in a fan-like manner, so that the eastern 
extremity reached that gyeat naturalesection just beneath 
the Punta del Nesone. Still following the natural in- 
clination of the ground, it turned to the yest, and on 
June 15 was opposite dyke 16 (as marked on my large 
geological mæ just published, end on tke dykes them- 
selves), advancing at a vesy slow rete. 6 
_ The lava isa vitreous and coarse-grained tock, espegially 
in regard to the included leucite cryséals,ewhilst the sut- 
face is, with one exceptional tongue, of the cosdes or 
“nahoehoe” type. This is due to the magma læing one 
that has been simmerjng since January inthe chimney of 
the’volcano, so that most of itsgdissofveti H,O has been 
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` mountain, and had the®good fortune to be accompanied | of scoria from the vapour that otherwise wowd escape 
by Messr®. H. Ellias, A. Green, Linden, Newstead, and | after its exit. Leucite I have also demonstrated to be 


formed while the magma is simmering under low pressufe 
with free escape for vapour in the upper part of the 
volcanic chimney.' 

At the summityf the great cone hg crumbling in of thè 
edges was constantly going on, but the upper extremity 
of the late¥al rift at the foot of the cone of eruption and 
at the summit of,the great Vesuvian cone had nearly 
ceased to give forth vapour. Along the line of rent on 
the mountain side no fumaroles or other gigns of activity 
were visible except quite at She foot, where those;com- 
mence of which I have spoken. 

Up till June 26 there was a struggle to cfear the upper 
part of the volcanic chimney of the ifnpeding materials, 
which were constantly being added to by the slips, from 
the crater’s edge ; but on that evening a dull red glow was 
visible in the crater bottom, showing thatea fairly clear 
passage had been temporarily made for the continuous 
and also that theelava was aleno very 








This. 


grea®@ depth from the summit of “he volgano. 
of course indicates that the lateral opening was in- 
sufficient to drain off much of the lava which occupies 


the chimney above the level of the lateral outlet. Had 
such evacuation really taken place, the emption would 


have assumed enormous® propogtions, from the actual® © 


amount of lava above the tap, but more from frothing up 
of that below that level in qpnsequence of the reltef of 
pressure that in that case would occyy. Ofcourse, during, 
all these days the ejection of dust with the smoke 
occurred, giving the latter that pecu@lar dark grey coloyr. 
Further destruction of the crater edge took place, so a 
parfly*%bloc® the ofttlet, an@ it was not till our next visit 
that it again cleared. ee 

eOn June 30 I again visited the crater, in company of my 
friend Mr. A. Green. All the sumneit of the great cone, 


e 
t See H. J. J.-L,“ Geol. M. Somma and Vesuvjps,”” Q. 
L tot 


+ Je Jer I. G.S,,%ol. xl. 
and ** Relationship of the Structure of Igneous R he Conditions of 


boiled ff, and so allowing it to cgol without the formation [their Formation,” Scient. Proceed. R. Dublin Soc., vol. voy N.% 
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was coverêd by a thick coating of dust and sand, upon 
the surface of which were the usual white and yellowish- 
green chloride crusts seen on such occasions, so rich in 
copper as to plate With that metal the iron nails of our boots. 
The crater had considerably enlarged, the edges were in 
an extremely unstable state, with often considerable 
strips marked off by cracks parallel to the free edge, so 
that, with a slight push by a stick, it was possible to | 
detach large masses of the materials which form the sides | 
of the crater in the recent cone of eruption. So danger- | 
ous were the e@ges, that it yas but in two places that my 
experience indicated as being safe to approach and look | 
over, and thayeven with several precautions ; so that the 
fatal accident to §efior Silva Jardim, who lost his life | 
here but a few hours after our departure, is not to be | 
wondered at. ° 
On looking down some 45 to 50 m. beneath us, we | 
could see the*glow from a mouth some 2 or 3 m. in | 
diameter. The walls of the crater were concave, so that | 
although® overhanging at the top, yet a plumb-line let fall | 





from the edge would strike the bottom of the cliff. The 
crater bottom was roughly plain, due to the combinatiop | 
of a talus all round, and an attempt at a cong encircling | 
the main vent. It will be thus seen that the crater cavity | 
was of the form of a convex-sided cylinder, or more simply | 
barrel-shaped, with its upper diameter some 50 to 55 m. | 
With much difficulty we made our way around to the | 
north side of the cone of eruption, which had now lost its | 
usual loose scoria surface, which was buried beneath a thick | 
coat of sand and dust, covered with a thin saline crust on | 
its surface. The upper limit of the radial rift, which we | 
were prevented from exarining three weeks previously, | 
on account of its giving out so much* vapour as to consti- | 
tute the temporary escape aperture of the volgano, had 
now become quiescent, so that we could fally examine it. 
Only a current of hot air was now issuing from it, but I 
was able to collect some fine masses of crystallized 
molysite and kremersite from its edges. fs average 
breadth was about o'50 m., where it traversed old com- | 
pict lava, but of course it disappeared as, soon as it | 
reached the looser materials. The real azimuth of its 
orientation, which we could now determine with greater 
accuracy than when we were walking over hot rock and 
enveloped in hot ireitating vapours, proves to be, as it 
radiates away from the axis of Vesuvius, about 15° west 
of north, It curves then a little to the north, and near 
the foot of the great cone it again assumes nearly the 
same aMmuth as at starting, an arrangement which is 
quite evident when theWesuvian cone is regarded from | 
the Punta del Nasone. From that, the highest point of 
Somma, the lower extremity of the rift lies a little to the | 
*right or west, and facey that part of the Somma ridge | 
which corresponds to the upper*extremity of the Vallone | 
Cancherone. i 
In the forenoon of June 30 much dust had fallen at the | 
dower railway station§ of which we collected some Bags- 
ful, It is the usual fine #ndy material of these erup- | 
tions, and consists of the pulverized materials of the cone | 
of eruption, | 
Having paed the night at the lower railway gation, 
“the next day we crossed the Atri®, ascended to she western | 
extremity of the ridge of Somma, and followed it along | 
so asto get a general bi®d’sgeye view of the whole scene 
gf the eruption, and, take photographs of the more im- | 
portant points. As one stands on the Punta del Nasone | 
and embraces that @agnificent view of Vesuvius and | 
th Atrio del Cavallo, one segs at their feet the new | 
lava-stream in the form of the lettet kæ? the? h&ri- | 
zontal portion of @hich is still being prolonged down | 
Whe Atrio towards the Fossa della Vetrana. In the | 
middie of the ridge we found a thin coating *of | 








«fine regl dust which had reached thus far from the | box, gave out*notes as it did zz yu. 


* crater. Mih of the Atrio was also covered by the same 
material.¢ Scaling the cliff face just beyond the Cognulo 
e 
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the lava was quite solid, though at one point was a hole, 
some 50m. from he base of the gré&t cone, where we 
could see tha molten roek flowing lazilye along about 
a metre beneath our fee. The lava at the end of the 
flow was making considerable pr&gress to the westwards, 
and stoo@ opposite dyke 13. 

Sincg then, fewthanges have faken place in the m8un- 
tain: the crater still gets larger, dust issthrown out, and 
the lava desceads. These phenomena are capable of 
cqptinuing for months if the drainage opening does not 
enlarge. P 

As the eruption progresses, I ei send you further 
details. H. J. JOHNSTON- Lavis. 


Ld 
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è THE PRODUCTION OF MUSICAL NOTES* 


FROM NON-MUSICAL SANDS. 


° 
T HAT I have succeeded in producing musical notes 

fzom sand that was never before musical, and am also 
able to produce similar results from certain mute ow killed” 


| musical sands which have been temporarily deprived of 


their musical properties, has already been announced in 
the Chemical News (vol, Ixiv. No. 1650). 

It is not necessary now to give the details of the 
numerous experiments which led up to this discovery ; 


| it will be, perhaps, sufficient fôr present purposes, to 


state that in November 1888 I published a paper? in 
which I propounded a theory to account for the @use of 
musical sounds issuing from certain sands. After giving 
various reasons for my conclusions, I said :—®* It occurred 
to®me, then, that the music from sand@ was simply the 
result of the raéding together of the surfaces of millions 
of perfectly clean grains of quartz, free from angularities, 
roughness, or adherent matter, in the form of clinging 
fragments investing the grains, and that these microlithic 
emissions of sound, though individually inaudible, might 
in combination producg a note sufficiently powerfùl to be 
sensible go us.” l 

Having described numerous experiments, and drawn 
attention to the hopeful results obtained from the “ millet- 
seed” sand, my paper concluded with the following :— 
“From what 1 havemow told you, I think we may con- 
clude that music may be produced from sand if (1) the 
grains are rounded, polished, and free from fine frag- 
ments ; (2) if they have a sefficient amount of ‘ play’ to 
enfble them to slide ope against®the other ; (3) if the 
grains @re perfectly clean; and (4) if they possess a 
certain degree of uniformity in sjze, and are within a 


| certain range of size.” 


On June 20 last I visited Studland Bay for the purpose 
of carrying out some new experiments. P found that the 
musical patch emitted tones louder and morg prdhounced 
than, Í had ever heard them there before. The‘ best 
results were obtained by drawing a thick deal rod, on to 


| the end of which I had fixed a regonator, over the surface 


of the sand; sounds produced in this way were beard 
unmistakably for a considerable distance. The. patch 
averaged 74 yards in width, and ran @arallel with the 
trend of the shore for som@ hundreds of yards. The 
sand on the sea side of the patch was fine, and emitted 
notes of a highgpitch ; tht on the land side was coarse; 
and emitted notes of a Iqwew pitch. The rod drawn 
acrogs the patch gave, therefore, a great variety of 
pitch. Manyeother interesting facts cannot now be 
referse® to, but it is important tp state that some of 
this san@, when taken off the patch, and struck in a 
On trying this 
sand subsequently “at hogne, the coarse emitted distinct 
s: Rgad before t@e Bourn@nouth Sogicty of Natural Science. 
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-o wasy so far as*I know, the first time that the StQdland 
= had been musical ef the patch. Eia 
“According to my theory, if the number of grains with 
<- polished surfaces could be increased in this fine sand, 
“the number pf vibrations would increase a159, and so 
intensify the note, and cause it to become audible ; this 
“could only be done, however, by introducing a certain 
percentage of grains fulfilling the required @onditions. 
Ta@obtain such grains end to igtroduee them gradually 
until the necessary number should have been’ added, 
would have beén a tedious process; agd it occurred to 
ame then that the same result might be obtained if the 
<: sand were struck in a vessel with a hard and polisfed 
=: inferior. l placed, wherefore, this fine sand in a teacup, 
and on striking itsfound that it emitted a high, shrill 
Co note (Afin altissimo), which was far more intense than 
-that given when it formed a part obthe patch. 
o | When polished grains of sand areein contact with the 
: sides and bottom of a glazed porcelain vessel, it is obviots 
that there are numerous points of contact between tgo 
polished surfaces—the sand grains and the vessel—and 
that. on striking the surface of the sand, the friction 
necessapy to produce the vibrations of a musical fote is 
induced between these points, 

This. I proved by placing the same sand in various 
vessels with rough interiors, and by lining these glazed 
or polished vessels with silk, &c., but in no case would 
this sand emit notes unless the grains were in direct 
contact with the glazed er polished surfaces. This pecu- 
larity is not in any way dependent upon the sonorous 
properies of the vessel used, for it may be # deadened” 
with impunity? and the note will remain unaltered. 

fhe resales of numerous experiments show that musical 
è Eigg,type—z.e. sand possessing in great pèr- 
eè physical conditions necessary for the produc- 
will be musical in receptacles of whatever 
or form, though in some of these it emits 
rotest” only.! 
which are of the Studland Bay type—z.e. 
ving*the necessary physical conditions less perfectly 
“developed, and are usually mute e&cept 77 situ—will emit 
‘music only in vessels possessing hard and glazed fntefiors, 
and, as a rule, of a certain form ; while some of the more 
“sulky” types of sand not only need a vessel of hard and 
glazed interior, and definite form, byt also require a box, 
or small pedestal of wood (which I call a “‘coaxer”), on 
which this vessel must stand before the notes emitted 
become audible. A “sulky” sand was rendered far 
more musical by being sifted, washed, and boiled, givéng 
out, after this treatment, notes* without the aid of the 
“ coaxer.”" 

After discovering wRat could be done with such simple 
apparatus, it occurred to me to try, under similar condi- 
tions, some of®my abandoned sands--those unmusical 
sands thet had been, during a period of four or five years, 
treated unsudcessfully for music. 

‘One Sand (an iron-sand composed of more or®less 
polished grains, quartz, god much dust formed of denser 
minerals) gave a very hopeful “swish ” (explained in my 
piper of 1888) in a certain porcelajn vessel, and from 
this—by (1) sifting in sie%es, to eliminate the fine material, 
and to insure uniformity in size of grain ; (2) rolling down 
an inclined plane of frosted glass, to separate the rounded 
grains from the angular quartz ;gand (3) boiling in dilute 
hydrochloric acid, to cleanse the Susfaces— I succeeded in 
producing a sand that, in cértain glazed veSsels, emits 
musical notes as clear as th@se emitted fypm any of ny 

« e 
i When niasical sands sound “under protest’ they give gulgigh shrill 


notes. The ‘smalls: quantity of musical sand from wich I can obtain a 
foe potes a thimbleful of @e Eigg sand. Small guannties emit notes of a 
igh pitch. $ : bg 
ERSS y Manyemusical sands are quickly “ Kin” by constant striking, because 
the harder minerals present abrade the soft@ as theyMrub together, and this 
e. 


NO! 1136, VOL. 44] i 















° 





VATURE 











: commentigg to Europeanize her institutions. 


| 





notes of a low pjtch, but ‘the fine was mute. This | musical sands but that of Eigg. This sand gives Fin 


altissimo, but it very soon becomes ‘‘killed” because "ol | 
the fine dust and Joss of polish that is the inevitable 
result of the attrition of the grains. There remains bet 
one thing to be gone, and that is to groduce a sand which, 
like that of Eigg, will be musical in almost any receptacie, * 
and 1 hae reason now to think that this will not be very 
difficult. r 

It has not been possible here to record more than the. 
merest outline of what has been done, or so give instances 
of the interesting capriciousness of these sands ; it should 
be understood, however, that no ordinary beach or clit 
sand has the slightest inclination to «cing under any of 
the ‘coaxing ” methods at present known to me. 


< CECIL CARUS-WILSON, 








NOTES. 


Str MICHAEL Hicxs-Beacu, who previously gave a negative 
answer to the request made by the Executive Committee of the 
British Instijute of Preventive Medicine, having reconsidered his 
decision, has now granted the required license to register the 
Institution as a Limited Liability Company, with the omission of 
the word “ Limited,” The license, however, is not to be con- 
sfrued as expressing approval by the President of the Board of 
Trade of experiments on animals, or in any way affecting the 
exercise by the Secretary of State of his discretionary powers 
to grant a vivisection license to the proposed Institute. The 
articles of association have been signed, and the Institute is 
now duly registered, he folloWing gentlemen have already 
expressed their willingness to serve on the Council : Sir Joosepi 
Lister, Chairman, Sir Charles A, Cameron, Mr. Watson 
Cheyne, Prof. Michael Foster, Prof. Greenfield, Prof, Victor 
Horsley, Sig William Roberts, Sir Henry Roscoe, Prof. Roy, 
Prof. Burdon-Sanderson, Dr. Pye-Smith. Dr. Armand Ra ‘ery 
of 19 Idgesleigh Mansions, Westminster, S.W., will act ag 
honorary secsetary until the first meeting of the Cquneil. 


THE graduation ceremony at the close of the summer session 
of the University of Edinburgh was heldon Monday, Principal 
Sir William Muir, Vice-Chancellor, resided. Prof. Kirk- 
patrick presented for the honorary degree of Doctor of Laws 
Colonel Sir Colin Campbell Scott Moncrieff, K,C,M.G., C.8.1., 
R.E., remarRing that, through his work as chief offiger of the 
irrigation works of the Nile, it couldybe said that Sir Colin had 
created a greater and an infinitelyfreer, happier, and more 
prosperous Egypt than it was before. As a gallan? officer, a 
distinguished man of science, a statgsman of high merit, and, 
above all, as a benefactor of his fellow-creatures, Sir Colin was 
pre-eminently worthy of the highest of their academic honours. 
The honorary degree of Doctor of Law was then conferred ge 
absenfid%on Prof, Simon Newcomb, Washington. e 
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Sir JosEPH FAYRER has been elected a Corresponding Mem- 
ber of the Royal Italian Society of Hygiene. Sir Joseph has 
also bean promoted from the grade of Foreign Corresponding 
Member to that of Foreign Associatesof the French Afademy of 


Medicine. e * 


e 
Prog. DU Bots-ReyMonn, ‘the distinguished physiologist of, 
Berlin, has been awarded the Gold Medal for Science. 


e a 
Mr. J. E. Kuerten has been elected Professor of Ag Ei 


phy$icvin the Westæn Univemity of Pennsylvania, and Direc 
of the Allegheny Observatory. Mr. F. V SVeryi$ asscciay 
wéth him as Adjunct Pygofessor of Astronomy. It is expected 
that the Observatory will continue its r@earches on important, 
problems in the domain of astro-physics. » , 
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Ir is stated that Siam, following the example of Japan, is 
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a p niversity has been decided upon, and Prof. Haase, of 


« Königsberg (Germany), has accepted the appointment to the 
Chair of Physics, 


THe last number of the Aendiconti of the Reale Accademia 
“dei Lincei contains an account of the annual meetigg held on 
June 9, at which the King of Italy was present. After the 
opening speech of the President, Brioschi one of the chief 
features was an admirable address by Prof. Messedaglia on the 
Homeric uranolog9, with specialreference to precession. 


La Revue Sciegtifigue of the rst instant contains the address 
by M. Villemin, the President of the Tuberculosis Congress. 
It deals with recent researches. The results of the first Congress 
are also detailed by M, Petit, the General Secretary. $ 


A FINAL meefing of *he Committee of the Virchow Testi- 
monial Fund took place on July 16, Sir James Paget, Bart., 
F.R.S., inthe chair. ‘Phe Treasurer gave an account of the 
moneys received, which amounted to about £175. It was 
resolved to send this sum to the General Treasurer of the Funds 
and to present Prof. Wirchow on the occasion of Mis birthday 
with an illuminated address, conveying to him the congratula- 

, tions of the Committee and subscribers. This the Honorary 
Secretaries, Dr. Semon and Mr. Horsley, were directed persone 
ally to transmit to Berlin on the occasion of the celebration. 


THE Essex County Council has appointed an Organizing 
Joint Committee, consisting of six members of their own body 
and six members of the Essex Field Club, to form a centre for 
supplying lecturers and teache®% (with ap®aratus and materials), 
conducting examinations, and affording help and guidance to 
local bodies, in connection with the recent grants towards 
technical instruction, A grant of £900 has been made for these 
purposes, The members of the Committee are: (ypresenting 
the County Council) Mr. E. N. Buxton, Mr. E. A. Fitch, Mr. 
J. H. Burrows, Mr. S. W. Squier, Mr, F. West, ang Mr. W. 
B. Whittinghagn ; (for the Essex Field Club) Prof, Boulger, Mr. 
F. Chancellor, Prof. R. Meldola, F.R.S., Sir Henry E. Rostoe, 
M.P., F.R.S., Mr. F. W. Radler, and Mr. J. C. Shénstone. 
The Organizing Secretyy to the Committee is Mr. W. Cole, 


35 New Broad Street, E.C. ° 


THE idea of “a British Museum of Portraits,” to be executed 
by photography, was conceived as long ago as 
James Glaisher, F.R.S., ang brought before a meeting of the 
Council of the Amateur Ph@tographic Association, of which the 
Prince of Wales is the President, The suggestion was cordially 

“approved by the meeting, ang photographs were taken in carte 
de vistte size and deposited at the South Kensington Museum. 
At first, however, only fading silver prints were made, and these 
were so unsatisfactory ny for some years the undertaking was 
Reld in abeyawee. By the discovery and perfection of the pro- 
cess of permanent carbon printing, an opportunity has at length 
been afforded of resuming the prosecution of the work under 
infinitely more @vourable conditions ; and, as a result, a collec- 

@ dion of exeelient portraits is now being made by the Amateur 

Photographic Association. Already there are nearly 200 large 

permafent carbon portraits @leppgited in the Art Department at 
the South Kensington Museum, and about as many mge are 
ready to be sent. These latter were on exhibition at a private 

e o viey on Saturday last af 58 Pall Mall, S.W., the studio of Mr, 

An J. Melhuish (Photographer J€oyal). They ermgbracg same 
photographs of memofpdistinction in science, and are excellent 
both as likenesses and as specimens of photographic art. The 
conditions under which they are taken dre, in fact, sufficienaly 

. Sxacting to immsure the production of a faithful portrait, inasmuch 


æ ` as every porfdit mest be approved by the sitter and by the 


Standing Committee previous to its being placed in the South 
Kensington Museum. The undertaking is on a non-cerfmercial 
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basis, the photographs being taken for the®purgoses of this col- 
lectione only, and not for publication, and no expense of any. 
kind Weing incurred by the sitte® The invitations to sitters @re 
issued under the authority of the Council. 


* 

THE Trhstegs, of the Indign Museum, Calcutta, have just 
issued the second and concludjng portion of a Catalogue of the 
specimens of Mammals corftained in tRat Institution. The first 
volume of @e Catalogue, compiled by Dr. John Anderson, the 
late Supewintendent, was pulflished in 1881. The present volume, 
which commences with the Rodents, has beer prepared by Mr. 
W. L. Sclater, th® present Deputy-Superintendent, The total 
number of specimens of Mammals contained in the Indian 

Museum, as is shown in the Catalogue, # 4872. ẹ These Lire 
referred to 590 species, of which, 276 are found within the limits 
of the Indian Empire, and the rgmainder are from elsewhere. 
As the Indian Museum®contains many types of Blyth, Jerdon, 
and the older Indian“wuthorities, the collection is one of com- 
siderable importance, and the Catalogue will be of much use to 
st@dents of the group of Mammals, 


For the first time for many years the Journal fiir Ornithologie 
has actifally appeared within the month imprinted on he cover 
bearing the date of publication. English ornithologists have 
this year received in July the Heft bearing the date ‘Juli, 1891.’ 
| Gott sei dank, The articles published in the present year 
| appear also to be of a higher class than many of those formerly 
issued in the Journal, and some yery important papers by 
Dr. Reichenow, Dr. A, B. Meyer, Herren Schalow, Hartert, 
&c., have been published. The chief interest centres ragnd the 
collections which that greatest of modern natfralist-explorers, 
Emin Pacha, has sent to Berlin; and the birds obmined by him 
dung his journey from Bagamoyo to Lake Tanganyika are 
fully described by Dr. Reichenow. The novelties are not many, 
but are sufficient to show that there is much to be done in 
German East Africa before our knowledge of its ornithology’ 
approaches completion. English naturalists will await with 
| eagerness the zoological work of our Consul in Mozambique, 
Mr. H. H. Johnston, C.Be, for the whole of the district in his 
| spher@of (influence is practically unexplored as far as natural 
history is concerned, and at present our knowledge is almost a 
| blank. To Mr. Johnston and his companions, therefore, 
| English zoologists are now looking for information which shall 
| connect the work of Böhm and Emin with that of Kirk and 
Livingstone. 


Ix a recent paper to the Société da Ingénieurs Civils, M. 
Haubtmapn states that in L@ndon the cost of the electric ‘* horse 
hour” is 0'375 francs, that is three times the cost of gas. In 
Paris it is o’90 francs, and at Saint Brieuc, the town where, 
since June I last, it is cheapest in France, it is still 0'52 francs, 
At Fribourg it has the lowest cast in Europe, o'15 francs, and 
oro francs for a consumption over 20 horse-powef. Such 
differgnces, he points out, do not arise from difference in cost of 
motor force, for, deducting that, the horse-hour still remains 
in Paris at 0°75 francs, while in Frfbourg it is o'125 francs. 
They arise from differences in the amounts of capital engaged, 
and in the systems adopted. * 





° 

Ir is statedgthat a memorial $ about to be presented to the 
United States Congress asking for the creation of a Government 
Department of Pgblic Healt, with a Cabinet offfcer at its head; 
to be known es the Medital Seeret@ry of Public Health. 


Tub Danish Acadgmy of Sc&nces has recently offered the 
following among other prises:—A gold medal, worth about 
417, for mn exposition of the theory of electyic vibrations in 
limited and restid bodies in general, wyh a special application 
to simple forms of herfect cogductors, so that for these cases, the 
mathematigal problem may @e explajned, and if possible’ solved, 
A prize of about £22, forgan investig& tion showing in the case 
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of our four principal c@réals, the nature, and as far as pqssible | 


the proportional quantities, of the chief carbohydrates found at 
diffefient stages of ripeness. Memoirs to be accompanied@with 
‘preparatioas. 
-accompanied with preparations, of the PAPteptecidia found in 
“Denmark, and a monographic expSsition of the® fpecies of the 
"genus Phytopius (in its oldeand widér eense), which inhabit the 
various galls, found ona particular plant, with the yew espe- 
ciall of showing whether #veral ugnally different gali of the 
-same plant speciey, arise from the same PAytoptus in different 
` phases- of its development. In choosing a @lant, preference 
should be given for one in which these galls have an economic 
value, as is the case, & s, with some occurring on the beech. 
` Further, thé Academye esires an “exposition, as complete as 
‘possible, df the development of a particular species of 
| Phytoptus. The date for the first is Oagober 31, 1892 ; for the 
; two others: October 31, 1893. Memoir may be written in 
‘Danish, Swedish, English, German, French, or Latin. e 





‘Tue firstlich Jablonowsky Gesellschaft, recognizing the fart 
that the determinations of the secular perturbations of the orbits 
of the interior planets, in the form in which they have been 
left by Le Verrier, are not satisfactory, and that probably the 
anomaly in the motion of the perihelion of Mercury is to be 
explained by the fact that the differential equations have been 
treated linearally, offers a prize of 1000 marks for a new deter- 


mination of the secular perturbations of the orbits of Mercury, | 


Venus, the Earth, and Mats, in which the terms of a higher 

order are taken into account. Competitors are to send in the 
_ results of their jwvestigations before November 1894, observing 
“the usual rulegto stcure the anonymity of their papers. 


‘ducationel Tintes states that the Supreme Council of 

ustria has been engaged in discussing the ad- 

“as compared with slanting writing, and the 

‘Drs. von Reuss and Lorenz points strongly in 

ormer. They point out that the direction of the 

“written characters has a marked influence on the position of the 
body. In ‘*straight” writing the scholar faces his work, and 
is spared the twist of the body and neck, which is Aways ob- 
servable in those who write slantwise, and one common cause 
of spinal curvature is thus obviated. The erect method is, 
therefore, expressly recommended for ase in schools, in prefer- 
ence to the ordinary sloping lines. 








We have received the eighteenth Annual Report of the 
Geological and Naturaą History Survey of Minnesota. ẹ It 
consists of a summary statement for t889, report of field obser- 
vations made in 188 and 1889, by N. H. Winchell ; American 
opinion onthe older ro€ks, by A. Winchell; additions to the 
library of the Survey since 1884, and a list of publications of 
the Survey. ia 
LE lelvicités points out that the new electric photophone, 
which consists of a small glow lamp at the end of an glastic 
tube used for throwing a strong light for surgical purposes into 
the mouth, ear, &c., was*really suggested by the action of the 
witer jet in the luminous fountains now, so common, and that 
these really owe heir origin to a laboratory experiment by 
M.: Becquerel in 1876. bc ë 
HERR KLENZE, weelearn from a German source, has been 
`- makiog inquiry into the digestibilit# of different kinds of cheese. 
The most easily digested, h@found, were Cheshires and Roque- 
fort ; while others are rankeds as follows, in ascending* order 
of dificult digestions Emmenthal, Gérgonzola, Neuchatel, 
Ramadour, Rotenburg, Mainz, fromage de Brie, gnd “most 
indigestible of Bll) Swiss cheese. 
In recent numbers of the Americal Journal of Science 
(Februdry 1891) and Ciel gf Terre (July tend 16, 1891) atten- 
tion is drawn tosthe rem#kabje conglusions arrived at by Dr. 
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A prize of about £27 for a complete account, * 


Brückner in his work entitled ‘‘ Klimaschwankungen ”—~the 
most complete work extant upon the question of the variation af g 
climate—in which he shows that the climat@has not undergone 
any continuous variation from the earliest historic time, but that 

it oscillates, and prtsents alternately perféds of heat and cald, @ 
and of dryness and humidity, the period being about 35. years, 
which, it will be obsegved, is a multiple of the period of freque 
of sun-spots (Ir to 12 years). M. Penck, the eminent “German. 
geographer, has drawn some interesting concigsions as to the 
probable effects upon the harvests of the world, 








PART 34 of Cassell’s “ New Popular Educatog” has just been 
issued, and contains articles on applied *mechanics, algebra, 
ebotany, electricity, and comparative anatomy. 


Mr. G. C. HOFFMANN, of the Geological and Natural, His- 
tory Survey of Canada, has made a micr&scopicfl and chemical 
examination of a peculiar form of metallic iron found om St. 
Joseph Island, Lake Huron, It appeared in thf form of 
spherules disseminated through a thin deposit of dark reddish- 
beown limonite which coated certain faces of some surface 
specimens of quartz. These metallic-lo#king spherules were 
found to consist of nuclei of silicon coated with a humus-like 
substance, which in turn was overlain by a metallic layer con- 
taining all the elements most frequently met with in meéteorit 
i iron. But the small proportion of nickel present (o-rT per 
| cent.), and the relatively large amount of phosphorus (1°07 per 
cent.), as also the fact that the spherules contain nuclei ap- 
parently of a concrete character, leads Mr. Hoffmann to suggest 
the possibility of a terragtrial souree for the material, upon the 
assumption that it has resulted from the reduction of an iron 
salt by orfanic matter, The paper, which is accompanied. by 
four coloured plates, appears in the Transactions of the Royal 
Society of Canada, 1890. ' 








THe preliminary results of some investigations upon 
growth ofthe face are stated by Prof, G, M, Westi 
for July 3. Zhe values obtained in the case of measure: 
the female face point to the existence of three distinct periods 
of growth, the first ending at about the seventh year, and the 
third beginning at about the age of fiftegn. The abrupt transi 
won from one period to the next is indicated by the very slow 
growth of some children until the ages of eight or fourteen, 
| when a rapi@development often occurs. From the fifth to the 
| tenth year the average growth appears to be abouf#6-5 moa 
During the next four years it is 6@mm., and from this time 
| little advance is made, the maximum of 128 mm. being reached 
at about the age of twenty. The male face is larger than the , 
female face at all ages. Itsgrowth@s also more rapid, and cons 
tinues later in life. The measurements have been on 2500 
persons, including both sexes. 


è 
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PRO Trro MARTINI, of Venice, cofttribates tg the issue oé 
the Alvista Scientifico-Industria® for the end of June, the re- 
sults of some experiments on the crystallization of thin liquid 
films. He finds that a strong solution of sodium sulphate, when. 
| cooled to ngar its saturation goint, possesses a viscoug character, * 
which enables it to form a thin filfh on a metallic ring, as in 
Mr. Boys’s experiments with so@p- bubbles. On rapid e@pora- 
tion sych a film crystallizes to an exyremely beautiful opeg 
Jattice-work of minute crystals, which preserve their transparency 
for some time, and then effloresce and chimble to pawia 2 
expgriments, succeqded with rings up to thirty-six millialtre* 
diameter. Similar experiments with agmgnium ghloride amd 3 
sodium hyposulphite have hitherto proved unsuccessful. With 
a wansparent film of Ifquid sulphur, howgver, even more beaut. 
fal results have been obtained. The author regagds such esk, 
periments, besides being eminently guitalsie for” lecture * ag 








demonstration, as likely to throw light on the «nature of we 
molecuM@rearrangement in relation to crystallization, 
é ry * 
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THE same number of the Aivista summarizes a somewhat 
important communication to the Naples Royal Academy of 
Physical and Mathematical Sciences, in which Prof. Dino 
Padelletti urges that the usual investigation for the movement 
of the plane of oscillation of Foucault's pendulum in relation to 
the earth's rotation is insufficient. The author contepds that the 
problem for latitudes between the pole and equator is more 
difficult than would appear from the usuaPsimple solution, and 
cannot be solved by the principle of inertia. He proposes an 
equation derived from the printiple of composition of the rota- 
tional forces. 


. 
A “METEOROLOGICAL journal in the Russian language, the 


Meteorologitscheskij Westnik: (Messenger), has lately appeared d 


under the competent editorship of Woeikof, Rykatschew, and 
Spindler ; its geyeral pjan seems to be like that of the German 
Zeitschrift. The idea of starting it arose at a meeting of the 
Russian Neturalists andgPhysicians at St. Petersburg in the end 
of 1889, Four graphic tables are given in this journal, showing 
the course of the meteorological elements during 1889 at the 
agricultural experimegtal station of Sapolje, also neeasurements 
of ground temperature, &c. 


THE Selborne Society's Magazine for July contains the first of 
a series of articles on the Kew Museums by Mr, J. R. Jacksons; 
others on the effects of environment on plants, and other in- 
teresting matter, Among the correspondence are complaints 
from Warwickshire that the Wild Birds Preservation Act is a 
dead letter there, as the “authorities,” whoever they may be, 
take no trouble in the matter. On the other hand, the in- 
habitants of Shetland are fully alive to it, 


e 

THE last volume (xxii, 6) of the Zrudy of the Society of 
Naturalists of Kazan contains the second part of Mr, Korz- 
chinsky’s valuable researches into the northern limits of the 
black-earth steppe region of East Russia. In the first part- 
published in 1888, the author gave the results of his explorations 
in the province of Kazan. He now confirms his cdhclusions by 
further exploration in Samara, Simbirsk, Perm, aad Ufa. He 
gives the northern limits of the black-earth steppe vegetation, 
and shows that they depgnd neither upon climate nor upon the 
altitudes, but chiefly upon the courses of the rivers. 


ACCORDING to La Nature, the telephonic servige of Paris, 
rapidly deycloping of late, will soon include an immense central 
telephonic office in the Rete Gutenberg, capable of serving 
directly 30,000 subscribers,@without connection with the other 
offices of the quarter. The work is being actively pushed for- 
“vard, Cables are being laidy in the sewers, an enlargement of 
which, at certain points, is rendere necessary. There were 
7800 subscribers in Paris last October. Paris has now tele- 
phonic communication with Brussels, Marseilles, Lyons (which 
afso communicates with Marsgjlles), Lille, Havre, Rouen, and 
London. Twenty-eight towns in France have a telephonic 
system. There are two in Algeria, in Algiers and Oran. Lille 
and Roubaix, Lilie and Dunkirk are connected by telephone ; 


© mad, ere lowg, connection wijl be fofmed between Lijle, Valen- 


ciennes, Calais, and Fourmies, between Lyons and Saint 
Etienn® between Dieppe al bapen, between Marseilles and 
Nice. ° ry 


THE climate of the Gigek island Cephalonia has been lately 


® *desBiped by Dr. Partsch (Pefermagn's Mitt.) We note the 


a 
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e following features, At Argostoli ten®perature Maches ® maxfmfm 
in July (25°°3C*.), wh@ed@in Corfu and Patras it does so in August, 
Wéth several days’ calm and bright sunshine, in the bay, the airs 
lagen with moisture, b&omes unbearably hot and close. Ye 

` Jhe natives gP put little to the wooded hills behind, where the 
temperature goes down sometimes to 1§°°5 C. or lower. Mules 
bring down snow nightly, in summer, from covered pits gin the 
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hills, for supply of restaurants, &c. Asto rain, there is a sharp” 
contrast between the wet winter-half and the dry summer-half 
of the year. The annual rainfall (34 years) was about 35 in@hes. 
The autumn rains are ushered in by severe thunderstorms, 
Novembar and Dectmber are the wettest months, but about 
Christmas thete is usually a @hort time of fine Weather. March 
is extremely variable, andgofen very gold, With*May begin the ° 
rainless months, and the drought is sometimes considerably over 
Tou days. Five manths hgve sometimes passed with but @ few 
slight sRowers. On this greatly depends the currant cultivation : 
| a brief downpoug may spoil the crop. Snow falls seldom in 
Agostoli, but often on the hills. Dew is plentiful in summer, 
but its salt precipitate is feared. Wind is greatest in wieter, 
southerly winds prevailing, &pecially sotgh-east. A. hot south 
wind (the /améaditta) blows, rarely, in early summer, and with 
evil effects to vegetation, The fish north-west wind (maestro) 


brings cumulus cloudsgon the hills, A 


| Č Mr. F. Howarp CoLLINS, the author of a useful epitome 
o® Mr. Herbert Spencer's system of philosophy, has written a 
| pamphlet in which he discusses the causes of the diminution of 
the jawin the civilized races. In opposition to the views of 
| Weismann, he contends that the phenomenon is due to “dis~ 
use” ; and the argument, as he presents it, deserves to be 
seriously considered. Some time ago Mr. Collins sent to 
NATURE a letter in which he gave some account of the ideas 
which he now expounds more fully. In the preface to his 
pamphlet he seems to imply that the letter was not inserted 
because, accogding to a belief said to be current among certain 
biologists, the editor of NATURE is “more wHling to publish 
letters contending that acquired faculties are hot iaherited than 
thage contending that they are.” Mr. Colljns has too readily 
allowed himself to be influenced by the belief of “certain 
biologists.” If he supposes that it is possible for the editor of 
NATURE to print all the letters sent to the paper for publication, 
he must have a very inadequate conception of an editor's 
functions, . 


To throy light on some physiological processes, Herr Hof- 
meistef recently experimented (Archiv Jär experim, Pathol.) on 
the swelling of plates of gelatine in various solutions ; the plates 
being taken out from time to time, dried, and weighed. With 
salt solutions of various Concentration, the gain of weight was 
large in the first days, then gradually fell off, as in former ex- 
periments with pure water. The effect varied with the nature 
of the salt ; and even with solutions hokling the same number 
of molecwes in 1090 parts Rater, the swelling varied as much 
as five-fold. This difference, it is ipointed out, is related to 
attraction of the salt for water ; the greater the attraction, the 
more difficult the entrance of water into the q@iate. But that 
this is not the only factor is proved by the swelling in pure 
water being always much less than that in the solueions. Experi- 
mentigg with ordinary salt, the gain of weight proved to con- 
sist both of water and salt, both dependent (but differently) on 
concentration. With increase of the fatter, the gain of water 
rises to a maximum (about 13 per cent.}, then declines ; but te 
gain of salt goes on always increasing® proportonally to the con- 
centration, The remarkable property salts have of increasing 
the gain of water beyond what occurs én pure water is also 
shown by indiffegent organg: substances, as Ane-sugar, and* 
alcohol. Experiments wete further eade on swelling of gela- 
ting plates in methyl-violet solutions, and with the result that 
the concentration $f tHe solution in the plates was always much 
greate (over 30 times) than that in.theSolution presented. The 
colouring-matter ig taken up in relatively much gfeater quantity 
than the water. urther, gelatine takis up somewhat more 
colouring-matter relatively from a dilute than from a @oncen- 
“trated solutfn. The forces concernefain these phenomena, and 
i ö ‘ 
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a Which are neither purely mechawical nor chemical, Herr “Hof 


meister brings intg anflogy with those occurring in abserption 
of gases by liquids, the reciprocal solution of liquids, adsctption | 
of gåses on solid bodies, &c. s 


THE PhotographionNews quotes the following from the Scientific 


` American, December 9, 1848 :—‘@New Llectrigad Light,—The 


«inventors of # new electrical light, exbibited at the Western 
Literary Institution, Leicester Square, London, on its recent 
reopening under the new auspices, expect, jt is said$to apply it 
generally to shop and street illumidation, and they s@ite that, 
while the conveying will cost no more than gas, the expense of 
illumination will be one-twelfth the price of the latter light, 
The current of electricity, in passing through the two pieca of 
chafcoal which form *the poles of he circuit, and are excluded 
from all acgess of air, gives, in this case, it is said, an intense 
and beautiful white light, withthe effect of daylight, to a much 
greater extent than the lime does, and having this advantage, 
thet it is sustained and continuous. ff Messrs. Staite agd 
Petrie can thus produce a steady and sustained light they have 
accomplished what has hitherto been the sole preventive to fhe 
substitution of galvanism for gas. The Mechanics’ Magazine 
states that this one light completely eclipsed ten gas lights and 
an oxyhydrogen. The gas companies had better look out. 
The dissatisfaction of the public with their mismanagement may 
have begotten a rival destined to eclipse many more than merely 
ten of their gas lights,” 


WITH the view of certifying to the efficiency of teachers uf 
public elementary schools to give instruction in woodwork in 
accordagce with the provisions of the Code (1890), the City and 
Guilds of Londdh Jnstitute is prepared to issue certificates to 
qualified teachers of public elementary schools on the following 
conditions :—The eandidates will be required to give evidefice 
of having regularly attended during each of two sessions, a 
course of at least twenty practical wood-working lessons in a 
School or class certified by, and under an instructor approved by, 
the Institute. The candidates will further be required to pass 
an examjnation at the end of each year’s course, to be conducted 
hy examiners appointed by the Instifiite, and to pay a fee of 
five shillings for each examination. For the first yar, eandi- 
dates who have attended an advanced course of instruction will 
be exceptionally admitted to the second year’s examination with- 
out having passed the first, and will beeeligible for the teacher's 
certificate. The examination fee for such candidates will be ten 
shillings. The written examination will include questions 
founded on such subjects as the Sllowing :— Woods,—Places fom 
which some of the commoner weods are obtained. Their 
characteristic properties and uses. The general str&cture of 
cone-bearing and leafy tember trees. The meaning of seasoning 
timber. Effects of shrinkage and warping. Identification of 
specimens of wot. The questions will be limited to oak, ash, 
elm, beesh, mahogany, sycamore, basswood, white deal (spruce), 
red pine (Scotéh fir), yellow pine. 


e 

Das Wetter for July reports a curious case of globular 
lightning which occurred &t Berga, near Schlieben, in Germany, 
betwéen 3 and 4 o'clock on the morning of July 1. The 
lightning entered ghe chifuney and split into two parts, one 
portion ran along the rafters ofthe roof, and the other entered 
a bed-room occupied ky a man with his wife and three children. 
The man, whovas up, on account gf the violegce of the storm, 
saw the ball jump on to the bedstead, ‘which it breke, and from 
there it slowly travelled to the opposite side of the room, and 
disappeared, with a loud crash, through tħe w&ll. None of the 
occupants were injured, ferther tha being deafened for a®short 


time. 
e 
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THE additions to the Zoological Society's Gardens during the 
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from West Africa, presented by Dr. Arthur Willia@Ms ; a Black 
Stork (Ciconia nigra), European, presented by Lord Lilfowl, 
F.Z.S.; two Nilotie Crocodiles (Crocodilus vulgaris) from œ 
Africa, presented by Dr. Lester; two Black Storks (Ciconia 
nigra), European, two King Parrakeets (Aprosmiictus scapm- 
latus} from New South Wales, purchased ; a Laughing King- @ 
fisher (Dacelo gigantea) from Australia, deposited. 











OUR ASTRONOMICAL COBUMN. 


RESEARCHES ON THE MEAN DENSITY OF THE EARTH.— 
The Monthly Notices of the Royal AstronomicaleSociely for June 
contain a brief account by Prof. A. Corau of the experiments 
M. Baille and himself have been making for some years to deter- 
mine the mean density of the earth. The apparatus employed is 
fundamentally the same as that used by Cavendish. It consists 
of a horizontal aluminium rod, suspen@ed by & torsion thread 
4 metres long, carrying at each end a ball of copper, bismuth, 
iron, or platinum, and at its centre a vertical mirrorereflecting 
the divisions on a millimetre-scale 5 metres away. Two globes 
of mercury are used to produce the torsion couple. The dis- 
placements of the scale-divisions are observed with a telescope, 
and indicat the angular displacements of the rod. The chief 
improvements which have been made upon the apparatus used 
by Cavendish, Baily, and Reich, are as follows :—(1) The length 
of rod connecting the suspended balls has been reduced to o'50 @ 
Metre, 2.2, to a quarter the length adopted by the above-named - 
observers. (2) The attracting masses have been reduced to ro kilo- 
grammes. Cavendish used masses weighing more than 140 
pounds. And the method of using fixed globes which can be 
quickly filled with mercury has been advantageously substituted 
for the movable lead weights. (3) The complete oscillation of 
the balance arm is regiftered on a thronograph by observing and 
recording the transits of the reflected scale divisions. (4) The 
use of an®annealed glass fibre to eliminate errors due to dis- 
placements of the zero point. (5) The screening from variations 
of electric potential by putting all parts of the apparatus in 
metallic connection with the earth. (6) The copper case pro- 
tecting the balance arm is a good conductor of heat, and of 
sufficient thickness to eliminate the disturbances due to variations 
in temperatuze. The authors hope soon to obtain an estimation 
of the probable error of their measures, and te arrite at a definite 
result for the constant they are determining. 


PARALLAX OF P Urs@ Mayjoris.—Vol. xxxviii. of the 
‘€ Astronomical Observations of the U@iversity Observatory of 
KGnigsberg” contains the heliometer observations of P Ursee 
Majoris (Arg.-Oeltzen 11677) made by Dr. Julius Franz, from 
which he deguces the parallax o”*1002 + 0”'0065, or approxi- 
mately o”'10 + o” ‘or. e š 
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THE PROGRESS OF MEDICINE. 


a . 
"THE Bournemouth meetigg of thé British Medical Association 
has been a great success, and a great deal of useful work 
and discussion has been recorded. Among the addresses we 
may gefer to the President’s (Dr. J. R. omson), on the present 
positiorPof medical officers of health; of Dr. Lagider Bruntonp 
on twenty-five years of medical ®rogress; of Dr. J. Chiene, on 
rest as a therapeutic agent in surgery; and others on lunacy 
legislation, the uses and prospects of pathology, &c. 
‘We pake the following extracts from Dr. Benton's address, 





which presqnts us with a mæt admirable and mastery analysis © 


of recent progress :— 


. . . Perhaps there is no perig@in fie whole history of mMicine 
in whigh such rapid changes have taken place as in the lasg 
five-and-twenty years. It is impossible to give anything like a 
complete account of these in the brief #pace of one hour, ang I 
shall therefore restrict myself to a few of the more promjrent ° 
poitsy andeespecia@ly those ¢hat hawe come directly under my 
personal cognizance ; for, like the man@vh@® made one-half of 
hjs fortune by attending to his own affairs and the other half b 
leaving other people’s Slone, I may probgbly utilize the time at 


my disposal best by speaking of what I know myself and leaving L 


other things out. - -° . 
Advances in Knowledge and Teaching Yue to Experimental 


past wéek include a Bandgd Ichneumon @Werpestes, fasciatus) de Aethod.—These changes have occurred both in the’ profession 
. ee. i 
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itself and also to some extent—in this country at least—in the 
education and training of the men who enter it. We notice, 
fit, that a very great increase has occurred in the knowledge 
of the nature, causation, and treatment of diseases possessed by 
the profession as a whole, but perhaps a still greater gain is the 
general adoption of the experimental method by which most of 
our recent knowledge Ñas been acquired, and from which we 
may hope for even greater advantages in the futures In corre- 
spondence with the acquirement of knowledge, we notice also a 
great alteration in the teaching of meditine, and especially 
prominent is the tendency to make such teaching practical 
instead of theoretécal by training men to place their dependence 
upon objective facts, and not to receive without experimental 
data the theories or speculations of any master, however great 
he may be... - 

Direction of Adv&nce.—The greatest advance made in the 
last twenty-five years has been in the direction of the accumula- 
tion, co-ordination, and teaching of facts instead of theories, of 
the phenomeig gf Natuge as opposed to the fancies of the human 
mind. 

Co-ordination of Facts,—But the mere accumulation of facts 
is of littleuse unless they can be so arranged, compared, and 
grouped as to bring them into relationship with some general 
law, and this we find in the world’s history has been done from 
time to time by somegnaster-mind. . . . . 

Influence of Darwin.—Medicine, both in its principles and 
practice, is really a subdivision of biology, and this, like all 
other branches of knowledge, has been most profoundly modi- 


* fied by the general acceptance of Darwin’s great thoughts—the 


doctrine of evolution, the struggle for existence, and the survival 
of the fittest. "Wherever we turn we find that Darwin’s influence 
has modified the direction of thought, and whether the study 
concerns the evolution of the elements, the evolution of the planet- 
ary systems, of living beings, of communities, of customs, of laws, 
of literature, science, or art, ingevery depagtment of human know- 
ledge we find that men, consciously or unconsciously, are influenced 
by Darwin’s work. Itis with shame I confess that five-apd-twenty 
years ago, although I had taken a University degree not only in 
medicine but in science, and might therefore be supposed to be 
acquainted with his work, I did not even know of the existence 
of his ‘‘ Origin of Species,” and I first heard its nanfe in Vienna 
from the lips of an Austrian who was speaking of it in terms of 
the highest praise. ‘‘ What is it?” I asked, and my question 
then seemed tọ cause my foreign friend as much astnishment as 
it causes myself now, when the possibility of such ignofance 
seems to me, as it must to you, almost incredible, and yet such 
was the fact. The publication of Darwin’s ‘‘ Origin of Species,” 
in 1859, has done more@o change the current of human thought 
than anything else for centuries, but while its influence is every® 
where felt, biology and all its subdivisions have been more 
especially affected. e 
o Chang& in Afedical Students.—But great as the changes have 
been during the last five-end-twenty years in the profession 
itself, they are perhaps quite as great in the men who enter 
ithe ed Oe 
e Long ago the doctor’s means of diagnosis consisted in inspect- 
ing the tongue, feeling the sRin, cougting the pulse, shaking the 
urine, and looking at the motions and the sputum. But now, in 
addition to a thorough training in auscultation and percussion, 
students have to learn the use of the laryngoscope, ophthalmo- 
scope, and otgscope, and the application of electricity# *They 
have to acquire a knowledge @f the chemistry of the urine and 
its alterations in disease, and, what takes still more time, they 
have to learn the microscopical appearances, not only of the 
tissues and excretions in health, but their alterations in disease, 
end must be acquainted with the methods of staiging so as to 
detect tubercle bacilli and ofher disease germs. 
Departments of Greateslg Advance.—Five-and-twenty years 
ago we knew only too well thatpphus was infectious, and that 
Pyeemia and erysipelas Were likely to spread in a warde when 
once they got into it, but we did not know then the causes of 
thage diseases as we do flow, nor had we the same means at our 
disp®al wherewith to combat them.e The departments inw ich 
the greatest ene hove been måde withifi the Hst five-and- 
twenty years are in ThoSe of fevers and diseases of the nervous 
system. A new era in the study of the latter was foreshadowed 
by the experiments ofeFritsch and Hitzig on the brain of the 
. fog, but it cen only be said to have fairly begun with Ferrier’s 
* localization of the certical centres, both motor and sensory, in 


Stet Ba, 5 
that bf man for experiments upon it to be of mich practical use 
in the diagnosis of human ailments, while the likeness in the 
brain gf the monkey to that of man at once aflowed conclusions 

-drawg from the experiments ugon the former to be transfeyred 
upon the latter. Yet if we try to describe in one word the de- 
partment in which medicine has made the greatest progress 
within tlte last quarter of a century, that word must be 
t‘ fevers” ; fof Uuring this fme we have learned to recognize 
fever by the use of the thetmometeg in a way We never did 
before ; we have learned the dependence of the febrile process 
in the gredt majority of cases upon ghe presence of microbes in 
the organism, and we have*become acquainted with an immense 
number of chemical substances which have the power both to 
destroy the microbes and to regulate the febrile process. 

(uiroduction of the Thermometer.—It is true that the ther- 
mometer was used by Danielssen, in leprosy, before the year 
1848, and its more generale use beganewth Wunderlich’s ‘ob- 
servations nearly thirty years ago, but “it is only within the 
last five-and-twenty years that its use has becdme at all 
general... . ° È 

Nature of Fever.—g he thermometer has not only enabled us 
tẹ detect the onset and to watch the progress of fever, but fn 
conjunction with microscopical research, physiological experi- 
ment, and chemical analysis it has enabled us to gain a fuller 
knowledge of the nature of the febrile process itself. We 
know fhat during it the organism is consuming rapidly, or, 
as Dr. Donald MacAlister graphically says, it is like #a candle 
burning at both ends,” and we have learned scientifically the 
reasons for the practical treatment, of which Graves was so 
proud that he wrote as his own epitaph, ‘‘ He fed fevers.” We 
have learned also, to a great extent, the necessity for the elimina- 
tion of the waste products, or ashes as we may term them, 
which the excessive combustion produces, and thus we know 
why the surgeon is so anxious regarding the result of an 
operation whgn the kidneys of his patient are inadequate. 
For if any febrile attack following the operation should lead 
to increased demands upon these secretfig powers, they 
might fail to meet it, and the retained excreta would poison 
thé patient. . 

New Methods.—The rapid increase in our knowledge has 
been due not merely to the constant use of old methods, but 
to the introduction of new ones, and more especially to the* 
general recognition of the fact that the same strategy which has 
often proved so successful in war is to be applied in attacking 
complex problems. They are to be separated as far as possible 
into their several componénts, and each of these is to be over- 
come gn d@tail. As presented to us by observation at the bed- 
side, the problems of disease are too complex for us to solve, 
and we are only succeeding in doing it by examining the 
various factors one by one in the laboratory. The greatly in- 
creased powers of the fhicroscope and the better methods of 
illumination have been of the greatest service, but their utility 
would be very much less than it is had it not been for the 
general introduction of the micretome and the invention of new 
methods of stainiog. When I was astt@lent the microtome was 
only useg for cutting sectiofis of wood in the class of practical 
botany. About that time it was employed by Mr. Stirling, 
Prof. Goodsir’s assistant, in the prepa®ation of animal tissues, 
but I believe that we owe its general introduction to Prof. 
Rutherford. The facility with which sectionsware made by it 
has made microscopical research much less tedious, and has 
enabled trained histologists to do more work ima given time, 
and rgedical students to acquire knowledge more rapidly. But 
without the method of staining introduced by Weigert and 
Ehrlich, we should, even with the begt microscopes, be unable 
to recognize most of the microbes which are so important ia the 
causation of disease. ẹ 

Good Out of Evil,—tit is very inferesting to see how good 
may come out of evil, and a striking illustration of this is 
afforged by tfe history of medicine in the period we are now 
considering. For it seems to me that we cargtrace a great, 
part of our knowYedge of dBease germs and of the antiseptic 
remedies we*use in treatmen? tothe cupidity and stupidity 
of the Spaniards of the Cordilleras, Their cupidity led them 
to cut down the®cinéhona trees of the Andes in order to fill 
their spo&kets with the gold they yecewed in exchange for the 
precious ®ark, while their stupidity prevented them from 
planting new træs to replace those which they felled. The 
consequence of thts Was that quinine became so dear that it 


the brain of monkeys. For the brain of the dog was too unlike | was evident that gnyone vho could produce it artfficially 
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would maka his fortune. Among%t others, Perkins tried t do 
this, and, althoughghe failed, yet in the attempt he discqvered 
the anilin dyes, whose staining powers have not only helped 
us scemuch in ordinary histologiwl research, but have mage it 
possible to distinguish disease germs which without them would 
have been invisible.* But the discovery of the anilin colours 
was only one outeome of the attempt to make qyigine syntheti- 
gally, for the jmpulse which it gave to the study of aromatic 
compounds has led to the production of salicylic acid and 
acetanilide, antipyrin, phenacetin, and all the other aptipyretic 
remegies whose number is grobably legions and whose names 
already have become so numerous as fo be troublesome.* Here 
we see good has ari8en out of evil; for if the price of quinine 
had not been so high, the researches which hav®proved so useful 
might not have been begun even yet. e 

Swall and Great, Foolish and Wise.—In looking at another of 
the greatest "advances Which medicine has made—namely, the 
knowledge pf infective disease—we can see how enormous re- 
sults can arise out of very small beginnings, and the safety of 
nations may be consequent upon a rese&rch which many men 
wogld have termed useless or even frivelous. I can hardly 
fancy any better illustration of St. Paul’s observation abou® 
the foolish things of this world confounding the wise than 
Pasteur’s researches on tartaric acid; for what could seefi 
more foolish to the so-called practical man than the question, 
‘Why does a crystal of tartaric acid sometimes take one 
shape and” sometimes another?” Yet from an attempt to 
answer this question has arisen the whole of Pasteur’s work 
on fermentation in general, and on that of wine, beer, and 
vinegar in particular, whereby he has been able to save millions 
to his country by accelerating the production of vinegar and pre- 
venting the souring of wine and beer. His observation that 
tartaric acid sometimes tuthed the ray of polarization to the 
right, sometimes to the left; that, indeed, there were two 
crystals epparenyy alike, but really different ; amd that these 
could be combined, so as to form a symmetrical crystal having 
no power of retation, led him to look to life and living beings 
as the source of asymmetry. He tried to produce this asyg- 
metry in salts of tartaric acid by fermentation, and found that 
during the process an organism developed which eats up the 
dextro-tartaric acid, and leaves the lwvo-tartaric acid behind. 
This led him to investigate such minute organisms, and, by 
simplifying the svil in which they grew, and separating the 
organisms one from another, he learned the conditions of their 
growth, and showed that most processes of fermentation were 
due to the presence of living organisms. It is true that while 
Pasteur was still a boy at school, Peyen and Persoz had shown 
that the liquefaction of starch and its conversion into sugar was 
due to diastase, and that Dumas in a report on a paper by 
Guérin-Varry had pointed out that, although unlike diastase, 
the active principle of the gastric juice had not been isolated, it 
was probably a ferment of a somewhat similar kind. Dumas 
classed yeast as a ferment along with diastase, and the fact that 
such a process as conversjpn of starch into sugar could be effected 
without a living organism naturally rendered it all the more 
difficult for Pasteur to prove his thesis that most ferm@ntations 
were due to living organigms, 

Chemical and Biological Views of Fermentation.—The two 
views of the action of ferments—namely, the chemical and the 
biological—may, I think, fitly be likened to Pasteur’s two kinds 
of tartarie acid, each by itself being lopsided and incomplete, 
forming a symihetrical whole only when united. There can be 
no doubt of the truth of the chemical view that diastase is@ot a 
living organism, and yet converts starch into sugar. There can 
be as little doubt of the®biological view that yeast and other 
organisms which cause fermentation are living bodies, and that 
without the presence of these living bodies alcoholic, acetic, and 
other forms of fernféntation would not exist. 

Microbes and Enzymes, —Bùůt recently we hava come to re- 
cognize that these livéng organisms may produce their effect 
by manufacturfig chemical oe and that these ferments 
may occasionally do the wrk, although the orgqnisms which 
form them may be absent. It is quite true that it is difficult 
perhaps impossible—to ge? fermentajion from the * dead 
yeast plant, but we nfay find a parallel for this in,the fact 
that the pancreas of the higher animals sometimes, yiellis an 
active ferment dnd sometimes not. Nor neeq we wonder that 
the ferments produced My microbes have bat q slight action com- 
pared with those of the microbes @hemselves, if we remember 
how very little power of digestion æ dead pig's stomach has as 
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compared with the amount which can be digested not®by the live 
animal itself only, but by the herds of swine consisting of its 
t fathers and mothers, its brothers and sisters, its cousins an 

its aunts,” during all the term of their natural lives; for in the 
process of fermentation microbes are growing, fermenting, and 
dying with great yapidity, and many ggnerations occur in # 
fermenting fluid in the space of a few hours, so that the tota! 
effect they ptoduce will be out of all proportion to any which 
can be got from the microbes themselves at a single instant. 

Microbes and Disease.—From organisms as a cause of fer- 
mentation and of the diseases of wine and beer, Pasteur wen: 
on to investigate their action as camses of diseas@ in living beings 
—first in the silkworm, next in the lower animals, and, lastly, 
in man. He established the dependence of the sgkworm disease 
and of anthrax upon the presence of spegific microbes which 
could be transmitted and communicate the disease, and by 
iestroyirg the infected eggs of the silkworm he eradicated the 
disease and restored the silk industry to France. 

Weakening of Disease Germs.—But while thissinvestigation is 
interesting to us as illustrating the probable cause of the dis- 
appearance of typhus fever, to which I,have already alluded, 
Pasteur’s researches on anthrax are still more important as 
bearing upon the question of protective inoculation; for he 
found that the disease germ could be cultivated outside the living 
body and gréwn in flasks under varyingeconditions, some of 
which were favourable and others unfavourable to its growth. 
High temperature enfeebled the virus, so that it no longer killed 
an animal with the same certainty, and by inoculating first with 
a Weak virus and then with one successively stronger and stronger, 
he found that animals could be completely protected either from 
inoculation by the strongest virus or by infection from other 
animals suffering from the actual disease. 

Jnerease in Virulence of Disease Germs.—Another extra- 
ordinary fact which he made out was that the virus thus weak- 
ened, so that it will not &ill a guin&a-pig a year old, and still less 
a sheep or ox, may again be rendered most potent by inoculating 
a feeble afimal, such as a guinea-pig a day or two old, from 
this older and stronger guinea-pig’s, the strength of the disease 
germs increasing with every inoculation, until finally sheep and 
cows may bg killed by it. We can thus see how an epidemic of 
disease beginning sporadically, and attacking weak individuals, 
may gradually acquire such strength as to attack and carry ofi 
the strongest. 

Pree Cultéres.—Pasteur’s plan of growing glisease germs oui- 
side the body in broth, although of the utmost value, did not 
allow a ‘convenient separation of different germs ; but this can 
now readily be done by Koch’s plan of sowing them, not in a 
liquid medium, but on solid gelatine spread on glass plates, so 
that the growth of the germs can be daily watched under the 
microscope, and inoculations made from single colonies on other 
plates until pire cultures have been obtained. By thus isolating 
the different microbes, we learn their life-history, the “node tm 
which their growth is influenced bylifferences of soil, of tem- 
perature, of moisture, by the addifion of various substance: 
which either favour or retard their growth, and, last but not 


least, the effect which one microbe gas upon another when they o 


are grown together at the sine time. 

Struggle for Existence amongst Jicrobes.—For even amongst 
these minute organisms the struggle for existence and the 
surviwal,of the fittest exists, like that whjch Darwin pointed out 
so clearly in the case of higher pignts and animals». . . R 

Struggle for Existence between Microbes and the Organism. =- 
But it is not merely between different species of microbes 
or different cells in an organism that this struggle occurs. 
It tak@s place also between the disease germ and the ceils 
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of the org@ism which thêy invade, and the reswlt of thew © 


struggle may be determined, not by some powerful agency 
which weakens or destroys gigher®@the organism or tle mi- 
crobe, but by some little thing which simply inclines the 
scale In favour of one or the other.” Thus, in the porate 
disease, the victory of the invading mgcrobe and the destruc- 


tion of the potato, or the death of the microbe and the hei e o 


of thestubem may @epend yon some condition of moistife o: 
possibly of electrical change in the atmpsppere which aids the 
srowtb of the microbe disproportionately to that of the potato. 

hese atmospheric conditions need not necessarily be antagont-16e 
to the potato, they may even in themsel®s be advantageous t 


it; but ifthey help the microbe more than the plan® thegnicrobe A 


will gain the victory and the plant be destr®yed. o 
Fight between Cells in Higher Organisms.—The fight between © 
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tween the cells in some vertebrate animals, and the schism 
predicted by St. Paul as the result of such a fight actually takes 
place. For in thestadpole, at one stage of its existence some of ° 
the cells at the base of the tail begin to eat up others, with the 
“result that schism ocgprs and the tail falls of. 

Phagocytosis.—This struggle for existence between the cells 
of an organism and microbes has been beautifulfy shown by 
Metschnikoff in the Daphne or water flea, where the process 
of the cells eating up the microbes or the microbes destroying 
the cells can be actually observed under the microscope. 
This process of phagocytosis*is now regarded by many as only 
a small part of the struggle between an organism and a 
microbe, but itgis impossible to see one part of a microbe half 
digested by the cell in which it is embedded, while the 
part outside remains unaltered, without believing that the 
process is one of great importance. At the same time, if! 
seems that the process of phagocytosis, where the microbe 
and the cells meet im close conflict, bears about the same re- 
lationship to the total struggle that a bayonet charge bears to 
a moder battle. ‘hg main part of the fight is really carried 
on at some distance by deadly weapons—by bullets in the case 
of the soldier, and by ferments, poisonous albumoses, and 
alkaloids on the part of the cells and the microbes. In some 
of Metschnikoffs olservations we can almost seë this process, 
for he has figured leucocytes dead, and apparently burst by the 
action of conidia, lying close to but yet outside them, as if these 
conidia, Ike the dragons of fable, had spit out some venom 
which had destroyed them. s 

Venom of Alicrobes.—-Within the last few years attention has 
been gradually becoming directed less to microscopical ex+ 
amination of the microbes themselves and more to chemical 
investigation of the ferments and poisons which they produce ; 
yet, strangely enough, the very moment when chemistry is | 
becoming more important tlfan ever hes been chosen to mini? 
mize the teaching of it in medical schools, and examination in | 
‘it by licensing bodies. It is now possible to separate the albu- 
moses and poisons from the microbes which produce them either 
by filtration, or by destroying the microbes by graduated heat ; 
for, as a rule, they are destroyed by a lower temperature than 
the albumose or poisons which they form. 

Microbes and LEnzymes.—As the albumoses produced by 
microbes are nearly allied, chemically and physiologically, to 
those formedein tke alimentary canal of the higher animals by 
digestive ferments, it is natural to suppose that microbes, like 
the higher animals, split up proteids, starches, and sugars by 
enzymes, which they sgcrete, and which in both cases may be 
obtained apart from the living organisms which produce them; 
that, in fact, we should be able to isolate from microbes bodies 
which correspond to pepsin or trypsin, just as we can isolate 
these from the stomach or pancreas of an anim@l. In some, 
althoug# not in all cases, this attempt has succeeded.? 

Poisonous Albumoses.—The albumoses produced by microbes 
resemble those formed during normal digestion in being poison- 
ous when injected directly into the circulation, although they 
may not be so greatly absogbed from the intestinal canal. One 
of the most remarkable discover®s in regard to albuminous 
bodies is the fact that some of them which are perfectly innocuous, 
and, indeed, probably advantageous to the organism in their 
own place, become mest deadly poisons when they geteout of 

"it. Thus, tke thyroid and thymus glands, which are perfectly 
harmless and probably useful, were found by Wooldridge, when 
broken up in’ water, to yield a proteid which instantaneously 
coagulated the blood if injected into a vein, so that the animal 
died as if struk by lightning ; while Schmidt-Miihlheim®, under ' 

® Ludwig’? direction, found ghat peptones had an exactly opposite 
effect, and prevented coagulation altogether. 

Neutralization of PoisoMous gl joumoses.—Perhaps the analogy 
is too vague, but we,seem to find here something very like 
Pasteur’s two kinds of" tartaric acid, one rotating polarized light 
to the right, the othemto the left; but, when united together, 
H&ving no action at all, for here we have two bodies, one of 
whith destroys coagulatjlity enfirely, the othe increases it 
enormously; while many albuminous bodies have no action 
upon coagulation whatever. This view would lead us to sup- 
‘ose that one form of albumose may teutralize the actiop. of 
eanother, thus renderMg them both completely innocuous, whilst 


“1 Vide Brunon and Macfayden, Croonian Lectures on “ Chemical Struc- 
ture and Physiological’ Action,” British Medical Journal, June 15, 1889, 
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the orga which Æsop describes in his fables actually occurs either one or other alone *might 
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be a deadly poison. “The 
albumoses formed by microbes appear fequgntly, if not always, 
to have a double action, destructive and protective, on the higher 
animals. Pasteur’s treatment#of hydrophobia is based oh the 
idea that the spinal cord of rabid animals contains a virus, and 
its antidpte—Koch’s tuberculin—may be ¢imilar in this respect, 
and may yet, ky suitable alyrations, fulfil the hopes of its able 
and single-minded discoverer. ” . 

Zymogens and Enzymes, —Perha®s a similar process of split- 
ting up gind recombination may explain the formation and 
disappearance of ¢he enzymes, uch as pepsin and trypsin, 
by whith digestion is carried on. The pancreas of a fasting 
animal will not digest albuminous bodies like fibrin, while 
the pancreas of“2n animal killed during full digestion will do 
se rapidly. Yet the fasting pancreas contains the zymogen, 
or mother substance, which yields the digestive ferment, and, 
as Kühne has shown, by*treating it rst with atid and then 
with alkali, it becomes active. Again, to recur tosthe analogy 
of Pasteur’s tartaric acid, we sgem to find that the inactive, 
and possibly symmetrfca], albuminous substance of the fast- 
ing pancreas is spl up by this treatment after death, or 
uriog the process of digestion in life, and yields the lopsided 
and active pancreatic ferment. But, if this be so, what be- 
dbmes of the other half which has been split off? We do not 
at present know, but curiously enough Lépine has lately 
show that while the pancreas is pouring into the digestive 
canal a ferment which will form sugar, it is at the°same time 
pouring into the circulation another ferment which will 
destroy sugar. 

Immunity.—We must be very careful in our speculations, 
and test them by experiment, but such observations as these 
may tend to throw some light upon the nature of immunity. 
Immunity is probably a very confplex condition, and is not 
dependent altogether upon any single factor, but we can now 
understand shat if a microbe has gained an entrano into an 
organism, and produces a proteid or an albumose poisonous 
to the organism which it enters, it may grow, thrive, and 
dgstroy that organism, while the injection of some other pro- 
teid which would neutralize the poison might save the animal 
while the microbe would perish. 

Cure of Anthrax,—Thus Hankin has found that, while a 
mouse inoculated with anthrax will die within twenty-four 
hours, a rat resists the poison altogether; but if the mouse 
after being inoculated with the disease has a few drops of 
rat’s serum injected into,it, instead of dying, as it wotld other- 
wise certainly do, it survives just like the rat, and from the 
sple@ of the rat Hankin has isolated a proteid which has a 
similar protective action to that of the serum. 

Cure for Tubercle.—Working on similar lines, Bernheim and 
Lépine used the injection of goat’s blood in phthisis so as to 
stop, if possible, the progress of tubercle, and Richet has used 
the serum of dog’s blood, for the goat is quite immune, 
and the dog is to a great extent, though not entirely, im- 
mune from attacks of tubercùlosis. „The injection of goat’s 
bl8od in somewhat largegquantities Bas been given up, while 
dog’s amd goat’s serum in small quantities of 15 to 20 minims 
at intervals of several days is still undgr trial. 

Action of Blisters. —But if immunity can be insured by such 
slight changes in the organism as a few drops of serum from 
a rat will produce in the body of a moud®, it is natural to 
suppose that a similar change might possibly be affected by 
removing the albuminous substance from offe part of the 
body, and introducing it, perhaps after it has undergone slight 
change, into another. As I have already mentioned, the 
albumoses of ordinary digestion ar@ poisonous when they are 
injected into the circulation, and s> are the proteifl sub- 
stances obtained frone the thyroid «and thymus glands. Why, 
then, may not the serum of one’s own bi@od, withdrawn from 
the vessels gy a blister and® reabsorbed again, not be as 
goad as the serum obtained from the blgod of an animal? .. . 


Bleeding. —It is quite pgsible, too, that th® good effects of . 


bleeding may be due tosa stmilar gause. . 

Speculation and Experiment,—The human body is a most 
complex piece gf mechanism. *We learn its action bit by bit 
very ay indeed, &nd we,are only too apt to regard the little 
piecè which attracts attention ab thé moment as all-important 
and to feave the other parts out of sight. “But this is not 
true of our study gf the body onlys for the same tendency 
manifests itself in the pursuit of knowledge of all kinds, yet 
it is in medicine rəore especially that this tendency comes to 
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e be a matte? of life or death, for upon the medical view pre- 
vailing at the monfent medical practice is apt to depends and 


erroneous views may lead to thg déath of many. patients, So + 


long as practice depends upon theories, unchecked by experi- 
ment, so long will, medical practice prove fluctuating, un- 
certain, and dangerous. One of the greatest gains of the last 
five-and-twenty“ years is the gen@ral introducfidn of the ex- 
perimental method, and thg habit whigh has been growing up 
during it of accepting no statement unless based upon experi- 
mental data. Speculations such as those, in which I have 
beeft indulging in regard to®blisters end biood-letting are use- 
ful as indicating Jines of experimental research, but until 
these have been thus tested it is foolish andemay be danger- 
ous either to accept and act upon them as true or to scout thgm 
entirely as false and absurd. Imperfect knowledge is almost 


against this method, partly from ignorance and partly from prg- 
judice. Many—probably most—of the opponents of experiments 
on animals are good, honest, kind-hearted people, who mean 
well, but either forget that man has rights against animals 

well as animals agginst man, or are misigd by the false state- 
ments of the other class. These are persons who, blinded by 
prejudice, %¢gard human life and human suffering as of small 
importance compared with those of animals, who deny that a 
man is better than many sparrows, and who, to the question 
that was put of old, ‘‘ How much, then, is a man better than a 
sheep?” would return the reply ‘He is nb better at all.” 
Such people bring unfounded charges of cruelty against those 
who are striving, to the best of their ability to lessen the 
pains of disease both in man and also in apimals, for they, like 
us, are liable to disease, and, like us, they suffer from it. F 


suré to lead to one-sided practice,and thus, diverging further jemay perhaps be allowed to quote two sentences from a paper 


and further from theetruth, ends at last in falsehood and 

olly. bs 

Antisepsis.—Perhaps no better example of this can be found 
than antiseptic surgery, from the time of the good Samaritan 
dewn to Ambroise Paré and Sir Joseph Lister, The good 
Samaritan bound up the wounds of the poor traveller, pour- 
ing in oil and wine, which, only a few years ago, was recom- 
mended in an Italian journal as an excellent antiseptic. Am- 
broise Paré, when his ointments ran out, could not slgep for 
thinking ¢f the miserable soldiers to whom they kad not been 
applied, and was greatly astonished to find in the morning 
that these wretched neglected ones were better and happier 
than their comrades who had been treated secundum artem. 
I have no doubt that Pard’s predecessors, in trying to improve 
upon the methods of the good Samaritan and upon the still 
useful friars’ balsam, which is a powerful antiseptic but 
stings the wound or sore, had tried to make their applications 
more and more irritating, not knowing that it was the anti- 
septic p@wer ands not the irritant qualities which were desired. 
Paré abolished thee ointments with the irrritation they caused, 
and thus did Breat service to surgery. But a greater one yet 
was rendered by Bister when he recognized that the dander 
of operations was due to the entrance of germs, and by pre- 
venting this has completely revolutionized surgical practice ; 
nay, more, he has to a great extent revolutionized medicine, 
for the diseases of the internal organs, which were formerly 
entirely under the physician’s care, are now becoming amen- 
able to surgical treatment, and diseases of the stomach, in- 
testine, liver, kidney, and lungs, an@ even of the brain and 
spinal cord, are now successfully treated by surgéry evhen 
medicines are powerless to help, The most remarkable of all 
the recent triumphs of surgical operations upon the brain in 
which Mr. Horsley has gained such well deserved fame, would 
have been impossible without Ferrier’s* localization of cortical 
centres, and would have been equally impossible but for 
Lister’s antiseptic method, 

Disinfection,—But it is not enly in surgery that recognition 
of diseased germs as a @ource of danger to the organism Ras 
led to their destruction outside the? body, and insureg safety 
from their attack. This occurs in all infective diseases, and 
this term now includes nfiny which were not formerly regarded 
as such, for neither consumption nor pneumonia was formerly 
regarded in thisglight; but just about twenty-five years ago 
tubercle was shown to be inoculable, and since then the dis- 
covery of ‘the hacillus of tubercle by Koch, and of pneumonia 
by Friedländer, has caused us to class both these diseasgs as 
not only infective, but as caused by definite organisms. 

Prevention of Epidemics Diseases.—So long as people were 
ignorant of the causes of epidemic diseases, they were utterly 
un&ble to combat them, and they either ip fury slew defenceless 
people for poisonigg the Wells, as in the Middle Ages, or 
appointed days of fasting and payer, as in our own times. But 
once an epidemic is known to depend upon the presence gf a 
certain organisny precafftions can be taken for destroying the 

* organism outside the body by mess of disiffectants, or for 
lessening the susceptibility of*the*organism to its rfvages inside 
the body by inoculation, or combating its effects by meafis gf 
antipyretics, A knowlege of the life-hisfory bf microbes has 
enabled us to ascertain the power of different sub&tasces, 
either to destroy them completely or to arrest or retfird their 
germination and growth, and in this way to prévent the occur- 
rence of the diseases which these gmicroBes* might otherwise 
ptoduce.e, ° ° 

Antivivisection,—Every ðw and again a loud outcrfis raised 
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which I wrote twenty-four years ago, and therefore a consider- 
able time before any antivivisection agétation ¢ad arisen, for 
they expressed then, and they express now, the objects of ex- 
perimental pharmacology :—‘‘ Few things are more @stressing 
to a physician than to stand beside a suffering patient who is 
anxiously looking to him for that relief from pain which he feels 
hjmself utterly unable to afford. His sympathy for the sufferer, 
and the regrat he feels for the impotence of his art, engrave the 
picture indelibly on his mind, and serve as a constant and 
urgent stimulus in his search after the causes of the pain, and 
the means by which it may be alleviated” (Zazcet, July 27, 
1867). 

Gains by Experiment on Animals.—It is said that our mouths 
are full of promises, but our hands are empty of results. The 
answer to this is, that anyone who doubts the utility of experi- 
mentation upon animals should compare the Pharmacopaia of 
1867 with our present one. To it we owe, in great measure, 
our power to lower temperature, f@r to it is due not only the 
introduction of new antipyretics, such as salicylate of soda, 
antipyrin,e antifebrin, and phenacetin, but the extension of 
the use of quinine from a particular kind of fever—malaria— 
to other febrile conditions, To it also we owe our greatly 
increased power to lessen pain by the substances just men- 
tioned, which have not only an antipyretic but an analgesic 
action, and give relief in the torturing pains of neuralgia and 
locomotor® ataxy when even morphine fails to ease, unless 
pushed to c8mplete narcosis. The sleeplessness too, which 
is such a frightful complication in some fevers, can now be 
combate by other remedies than opium and antimony; and 
we have the bromides, chloral, sulphonal, paraldehyde, 
urethane, chloralamide, and others, which, either by them- 
slves or added to opium, enable us to quiet the brain 
instead of exciting it to further action, as opium alone so fre- 
quently doese Our whole ideas regarding cardiac tonics also 
have undergone a complete revolution within the last quarter 
of a century, for I was told, when a @tudent, that digitalis was 
a cardiac sedative, and was apt to Mepress the hear, whereas 
now we know that it and its congeners—strophanthus and 


erythrophlceum and spartein-—incregse the heart’s strength, ° 


raise the vascular tension, amd are useful not only in sustain- 

ing the circulation, but in aiding elimination. This view of 

the action of cardiac tonics, which has revolutionized the 

treatment of heart disease, we owe chiqfly to the experiments 

of Traubt, although my own experiments, made ire the labora- ° 
tory of Sir Douglas Maclagan uhder the direction and by the 

help of my teacher and friend, Dr. Arthur Gamgee, may have 

helped towards its general acceptance in this country. 

Futu of Pharmacology.—But perhaps the most promising 
thing about gpharmacology i$ that we are now just Beginning © 
to gain such a knowledge of the relationship between chemical 
Structure and physiological actign shat we can, to a c@ain 
extent, predict the action of a drug from its chemical structure, 
and ar@ able to produce new chemical compounds having a 
general action such as we desire; for gexample, anasthetics 


soporifics, antipyretics, unig te although we have not et oe 
ion 


oe eat the poing of giviig to each one the precise acti 
which would make it most suitable inean particular case. 
Even when we do not know the chemical structure of a drug, 
we may be able, from soticing one of its actions, to infer that® 
it possesses others. We are, indeed, getfing a knowledge of, 
the action of drugs both of known and unknown cheffiicalestruc- 


o 


o 
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ture, and a power of making new remedies which Wf, I believe, 
enable us within the next five-and-twenty years to ture our 
Batients ig g way that at present we hardly think, . .,. 
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ENGINEERS. 


e 
THE summer meeting of the Institution of Mechanical Engi- 
neers was held at Liverpool last week, commencing on 


è Tuesday, the 28th ult.®and concluding on Friday, the 31st ult. 


The President of the Institution, Mr. Joseph Tomlinson, pre- 
sided throughout, and the meeting was highly successful, the 
long and varied programme being carried®out with regularity 
and precision. The sittings for reading papers were held on 
the mornings of @luesday ande Wednesday ; the afternoons of 
those days and also the Thursday and Friday being devoted to 
excursions. We will first deal with the papers and discussions, 

The sittings were held in the concert-room of St. George’s 
Hall, and the following list of papers was on the agenda :—A 
review of marine engineering during the past decade, by Alfred 
Blechynden, of Barrow-in-Furness; description of the ware- 
house and machjpery fog the storage and transit of grain at the 
Alexandra Dock, Liverpool, ky William Shapton, of London ; 
on the experimental engine and the alternative testing machine 
in the Walker Engineering Laboratories of University College, 
Liverpool, by Prof. H. S. Hele Shaw, of Liverpool; on the 
mechanical appliances employed in the construction of thg 
Manchester Ship Cagal, by E. Leader Williams, Jéngineer-in- 
Chief to the Canal Company. ‘There was also a paper on the 
Liverpool water-works, but this was adjourned to the next 


a meeting. 


The Institution having been welcomed to Liverpool by the 
Mayor, Mr. J. B. Morgan, and the formal business having been 
transacted, Mr. Blechynden’s paper was read. Mr. Blechynden 
has taken up the work commenced by Sir Frederick Bramwell 
at the Liverpool meeting of 1872, when the latter presented an 
historical paper giving a review of marine engineering up to that 
time. In 1881, the Institution met at Newcastle, when Mr. F. 
C. Marshall, a well-known Tyneside engineer, read a paper 
which consisted of a retrospect of the nine years,since Sir 
Frederick Bramwell’s paper had been read. We now have 
Mr. Blechynden carrying on the work. These periodical re- 
views are instructive. They cause the engineer to take stock of 
progress made, and enable him to see the lines upoft which im- 
provement may be expected to travel in the immediate future. 
Mr. Blechynden has been fortunate in the period which has 
fallen to his, lot to review, for during the tem years past 
the triple compound engine has been developed. When 
Mr. Marshall read his paper, the ordinary compound engine 
with two cylinders was all but universal for steamships. Boiler 
pressures averaged 77°%5 pounds per square inch, the average 
piston speed was 467 feet per minute, and the heating surface 
per indicated horse-power was 3°99 square feet. The consump- 
tion of coal per indicated horse-power was 1'828 pounds per hour. 
As a con@rast to this, Mr. Blechynden tells us that at the present 
time the three-stage expansion engine has become the rule, 
and the boiler pressure lms been increased to 160 pounds, 
and even ‘as high as 200 pounds per square inch. Four- 
engines of various forms have also 
been adopted. Forced dfaught ghas come to the front— 
largely, it would seem for the purpose of being abused—tbe 
piston speed has risen to 529 feet per minute, the heating 
surface per indicated horse-power is 3'274 square feet, and the 
«oal consumption per Indicated horse-power per hour 4s 1'522 
pounds, By these figures it will Be seenthat during the last ten years 
the working pressure has about doubled, and that fuel economy 
has been improved by about 20 per cent. We may say 
that we do notalways place full reliance in the details given 


æ ewith regard to fuel economy in connection wit mercantile 


° expands the®ttam gore than three or four times. 


marine engines, We thinit that the poweris apt to be taken on 
the bgst performance of the engines, so that they are credited 
with a duty they cannot maktin continuously throughout a 
Woyage. Probably, hoWever, the figures given by the aushor are 
accurate for comparative purposes, and they are not, as are 


e « same results claimed by marine engineers, altogether too good 


to be true. We would here draw attention to the author's 
expressions ‘‘ three-stage "and “ fSur-stage ” compdtind ehgines. 
Engineers have been in the habit of referring to these types as 
wiple expansion and quadruple expansjon engines. This no- 
menclature is inaccumte and misleading for an ordinary ttvo- 
“cylinder compound, and even the simple non-compound engine 
Some engi- 
neers, recognizing this, have used the terms ‘‘ triple compound ” 
or“ quadr uple compound,” but Mr. Blechynden’s expregsion ha: 
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gineerg, who are apt to be somewhat loose in the flaming of objects, 
will gdopt Mr. Blechynden’s terms. Added to the paper gre 
tables giving details of construction and performance of repre- 
sentative steamers of the present day. A long discussion followed 
the reading of this paper. It turned chiefly uppn the question 
of forced drauftft, corrugated®flues, and the rules with regard to 
boiler testing which Mr. Sgnitett intrgduced when he was at the 
Admiralty. With regard to the forced draught question, the 
very sensible opinion seemed to have been arrived at that forced 
draught,ethough a good thing in itself, may prove a gredt ill 
if overdone. It isin the Navy chiefly that forced draught has 
gained an evil meputation, and naval officers are largely to 
blane for this, although the engineers must take their share of 
the responsibility. When it was found how great an accession 
of power could be obtained by forciag® combustion with a 
fan, naval officers thought they had a®royal road to speed. 
Boilers which had been designed on principles that ‘had grown 
up under a simple chimaey draught régime, were urged hy fan- 
blast to duties beyong their powers of endurance; and then, 
when tube plates buckied and tubes leaked, forced draught w&s 
said by gallant admirals to be “the invention of the Evil One.” 
Tee engineers, as we have said, were also to blame. The 
boiler has always been the Ishmael of the machinery- 
designey, nearly all the attention having been lavished on the 
engine. As a consequence boiler construction hae been a 
matter of rule of thumb, and, when the empirical rules upon 
which it was based have no longer applied, the engineer has 
been nonplussed through want of a basis of scientific knowledge 
upon which to build anew. The torpedo-boat builders have no 
trouble with forced draught, though they blow far harder than 
in any other vessels; but then thes torpedo-boat builders are 
good engineers—not mere blind followers of ‘practice ”— 
as was provegl by the paper read last spring on this subject 
by Mr. Yarrow before the Institution of Neval Architects. 
In speaking upon corrugated flues Mr. Macfarlage Gray made 
a remark on the subject which might have received more 
atttntion. It has long been claimed by the makers of this type 
of furnace that additional heating surface, and that of a most 
valuable kind, was obtained by the corrugations. This Mr. 
Gray said was a fallacy, for the heat from the furnace proceeded 
only in radial lines, and therefore no greater effective area of 
heating surface could be obtained than that due to a plain 
cylinder. . 

Mr, Shapton’s paper® was an interesting description of 
the uilding and machinery referred to in the title, by 
which grain is transported and stored. The warehouse in 
question consists chiefly of a vast cellular structure which might 
be described as a brick and mortar honeycomb, filled with grain 
in place of honey. There are 250 hexagonal bins or silos, each 
measuring I2 feet across the angles and 80 feet deep. The 
storage capacity is 2,240,000 bushels. The grain is lifted from 
vessels by elevators, and carriedo the top of the building, from 
whence vertical movement is supplied “by gravity. Horizontal 
travel isgarried on by contfnuous moving belts or bands which 
run over wheel pulleys. The way in which streams of grain can 
be diverted into any required directions very curious to watch. 
A good part of the discussion on the paper turned on the 
best form of bin or silo. At first one woudl think that the 
bin designer could not do better than follow the bee, but 
it was shown that cylindrical chambers made of sheet 
iron gwould give a large saving of space over the hexagonal 
brick bins. The advantage is due of course to the thinner walls 
of sheet iron, the cylinder being a fogm by which advantage can 
best be taken of the high tensile strength of iron. In America, 
where the silo system, was in common use long before it made 
its appearance in this country, the biñs are mgde wholly of wood, 
but this is subject to rot, and harbours weevils. Sheet-iron 
rusts and brick retains moisture, so that with brick the grain 
heats unless well looked after and verffilated.g On the whole, 
however, brick Aas the pr@erence in this country. SirJames ' 
Douglass matle a suggestion witich will, we should think, receive 
attention at the hands of futuregsilo designers. The represen- 
tation of the Edd§storte Lighthouse at the, Royal Naval Exhibition 
is a builfling not altogether Wissimilarsfrom a silo. It has very 
thin wall, which are constructed of expanded sheet steel, or 
sheared lattice work, which forms the bond for a crust of Port- 
land cement. The réSult isg wall of great tenacity and rigidity, 
and one which would not have the same defect as brickwork with 
regard to*harbouring damp. The preblem of ventilating grain is 
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a centre of eaqh bin. 
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e one of diffiqilty ; and it may be saif that it has not yet been solved. 


The most serious ¢ffor® yet made was the building of a granary 
on the banks of the Thames, known, we believe, as the Patent 
Ventilating Granary. This gramary was referred to during thes 
discussion by Mr. Percy Westmacott, so long the chief of the 
hydraulic departmemt at Armstrong’s. ‘jhe patent yentilating 
arrangement coasisted of a perforgted tube ruqnjng down the 
This was provided with a movable stop or 
plug, and, by adjusting the height ôf the stop, a blast of air could 
be directed through the perforations of the tube into gny part of 
thegrain. The idea was gf French origin, and, Mr. West- 
macott said, more ingenious than practical, so that the? granary 
was pulled down Sifter a time. It is easy to understand that 
those parts of the grain which required mos®ventilation would 
form into hard lumps, into which the air would not penetrgte. 
Asea matter of fact it is found more advantageous to air the 
grain by gifing it a cor€titutional over the carrying bands. 

Prof. Hele Shaw’s® paper on his experimental engine and 
alternative centre-testing maghine was one of great interest. 
The engine in question, which is described as a marine engine, 
though it has a large fly-wheel, is, we believe, the most 
elaborate from an experimental point of view, yet made. 
The question has been raised whether it is not too elaborate, 
so that satisfactory results will not be reached on any 8ne 
point. That is a problem which remains to be proved by 
facts ; for the engine has only just been erected. It is 150 horse- 
power, afid is of the ordinary vertical three-cylinder three-stage 
compound type. The high-pressure and intermediate cylinders 
have cylindrical valves, and the Jow pressure has a flat 
valve. Each valve is worked by a different type of 
motion—namely, ordinary Stephenson link motion, Joy gear, 
and Hackworth gear. The cylinders are jacketed at sides 
and ends, and there dre provisions in the way of con- 
nections for working in every possible manner, t.e. 
cylinders all jacketed, not jacketed at all, or amy one or two 
jacketed. Any combination of cylinders can be worked, or 
any one cylinder alone. In addition to this the cranks are 
adjustable on their shaft, so that any combination can be got in 
this way ; in shoft, the number of different combinations ‘that 
are at command would require years to work through. There 

„are the usual measuring tanks and other apparatus for quantita- 
tive tests. An excellent suggestion was made by Prof. Good- 
man during the discussion. He proposed that arrangements 
should be made for testing the students’ knowledge by putting 
the engine into conditions not in accordance with proper design. 
For instance, he would have valvesrods or excentric rods of 
improper length, valves ill-set with improper lap or*lea@, leaky 
valves and pistons, and various other ills, to which engines are 
subject, purposely introduced. He would also provide a means 
of passing water into the cylinders. He would then have the 
student take diagrams from the enging, and leave him to deter- 
mine the cause of the defect by the appearance of the cards. 
We hope Prof. Goodman will be able to follow up this useful 
suggestion in his own labor&tory at Leeds. The alternative 
testing machine is a 100-ton gingle-lever machine df the 
Wicksteed type. The alteration in power is got by substi- 
tuting one fulcrum for another a few inches distant. The 
mechanism by which this is done is ingenious, but the details 
would be difficult to explain without the aid of diagrams. 

The last pafer read at the meeting was that of Mr. Leader 
Williams. The author commenced by saying that 464 million 
cubic yards Rad to be excavated in making the Manchester Ship 
Canal, and as only 17,000 men and 200 horses have bagn used 
there was evidently required a large power in the shape of 
mechanical appliances im order to get the work done in anything 
dik reasonable time. Ninety-seven steam excavators and eight 
steam dredgers of large power have beea employed; and the spoil 
has in most case®@been taken a distance of several miles. For this 
work, and for the general puftposes of constructjpn, 173 locomo- 
tives and 6300 trackgand waggons have been used. The rgilways 

iles of single line. The rate of 

exdayation has varied frgm thi€e-quarters®of a million to 14 

million cubic yards per month? There are also €mployed on the 
works 124 steam-cranes, 19@portable and other steam-tngjnes, 
and 212 steam-pumps. The coal consfmed by the engines is 
about 10,000 tons a monthe These figures will give’ sofMe idea 
of the heroic proportions upon which large constfictive works 
are carried out, and ghe capital requirgd tô start them, The 
whole plant of the Manchester Ship Canaf has cost, we believe, 
clos? on a million sterjng. Tye machines described in the 
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examined. On Thursday one party v 


s at 

~ oe 
paper which were of greatest interest were the®excavators. 
The chief of these is the now well-known “‘ steam navvy,” 
made by Ruston and Proctor, of Lincoln. 
minently into notice during the construetion of the Albert 
Docks, and is looked on as a standard tool wherever large 
excavating work Js undertaken. It bas the immense ati- 
vantage of being able to work in any kind of soil, even 
including Sandstone rock, if not very hard. It is only in 
hard rock that blagting has to be done as an auxiliary. 
The most interesting, or, perhaps, we should say the 
most novel machines are the French and German excavators, 
or land dredgers, which have been introduced® into this country 
for the first time in connection with this work. These are on 
the same general principle as a floating lagder and bucket 
dredger of the common type. In plage of the ladder and 
motive machinery being held by a floating hull, there is a small 
house mounted on wheels, and this runs on a line of rails on the 
summit of a bank. The ladder slopes outward from the side, 
reclining on the bank, which the bucleets scrape away as they 
traverse, and deposit the spoil in waggons on the bank above. 
There are differences in detail between the French and German 
types, but in general principle they are alike, The German 
machine appears to us the better designed, but Mr. Leader 
Williams says the French excavator is of more substantia! 
constructiow, The weight of these machines is from 70 to 
80 tons, and under favourable conditions they have been 
known to excavate the enormous bulk of 2400 cubic yards in one 
working day. Mr. Williams’s paper was not discussed, which 
® a fact to be regretted by engineers, as the subject is one which 
requires ventilation ; but time was running short. After the 
usual votes of thanks, the sittings of the meeting were brought 
to a close. 

We can only add a few words about the excursions. On the 
Tuesday there was a lunch on board the big White Star liner 
the Majestic, for on section of the members; whilst others 
visited the grain warehouse, described by Mr. Shapton in his 
paper, afd the new overhead railway, which has been designed 
by Mr. Greathead, the Engineer of the City and South London 
Railway, and which runs along the line of docks. This railway 
is of steel,and iron throughout, and possesses the novel ad- 
vantage of forming a water-tight roof, under which the people 
of Liverpool will be able to walk on rainy days without getting 
wet. Inthe evening there was a conversazione, which, of course, 
wag the social feature of the meeting. On Wednesday afternoon 
the members visited the new engineering laboratories which have 
been afided to University College, Liverpool, where the engine 
and testing machine described in Prof, Hele-Shaw’s paper were 

Mited the Mersey Docks, 
the Mersey Tunnel, and Laird Bros.’ ship-yard and engine works. 
At the latter there are several interesting vessels in progress, in- 
cluding thé@big battle ship Royal Oak, of 14,000 tons. Another 
party went to Horwich, and saw the fine locomotive Works which 
have just been completed there by he Lancashireand Yorkshire 
Railway. These works have beed*beautifully planned and laid 
out under the superintendence of Mr. Aspinall, Although not so 
large as some other ripe Va a similar kind, they may 
be taken as a model of -@esign. r. Aspinall naturally had a 
unique opportunity with a clear field to‘work upon, and an 
accumulated experience at his command. Friday, the last day, 
wasedgvoted wholly to the Manchesterg@hip Canal, the members 
being carried down the line of works in a special train, undtr 
the guidance of Mr. Leader Williams. 


FHE NEW GAS, CHLOROFLU@QRIDE OF 
s PHOSPHORUS. . > 


AS briefly announced in the report of the proceedings of the 

French Academy of Scienc&s, a note upon a new®gaseons 
compound, containing phosphorus, figorine, and chlorine, has 
just been presented by M. Moissan, on behalf of M. Poulenc. 
During the course of his work upon tie fluorides of phosphgrus, 





It first came pfo- 
- 


M. Moissan observed that, when phosphorus trifluorige was ° 


btoight if conta@ with chtorine, the green colour of the latter 
at once disappeared, and there appe@ed@to beeformed a new 
and colourless gas. ‘The gas thus formed has been prepared in 
considerable quantit by M. Poulenc, and its properties infes- 


o 
tigated. It appears to be directly formed by addįțion, according e 
to the simple equation— Pe ae z j 
PF; + Ch = PF,Ch; . o 
CS i 
PS : 
® ° `~ 9 
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for the triflgoride of phosphorus and chlorine are found to react 
in equal volumes, and the combination is attended by a con- 
tr@ction of one-half. The new gas may therefore be considered 

© as phosphorus chlorgfuoride, PCI,F3, the chlorine derivative of 
phosphoryl and thiophosphoryl fluoride, POF, and PSF. 
eThe most convenient mode of preparation is described as fol- 
lows. Two flasks of ual capacity (about 500 c.c.) are taken, 
and filled respectively with phosphorus trifluoride anel chlorine. 
They are connected together by a bent tube passing through the 
stoppers, and the flask containing the phosfhorus trifluoride is 
further connected with a reservoir of mercury in such a manner 
that a gentle presmire may be placed upon the trifluoride, so as 
to gradually displace it over into the chlorine. The two flasks 
being of equal capacity, it is evident that, when the whole of 
the trifluoride hfs thus been transferred, the reaction is com- 
pleted, the green colofir of the contents of the other flask dis- 
appears, and the remaining gas is almost pure chlorofluoride. 
After allowing to stand a few days in contact with the mercury, 
in order to remoye the jast traces of chlorine, the gas is ready 
for examination. 

Phosphorus chlorofluoride is a colourless incombustible gas, 
possessing®a powerfully irritating odour. It is instantly ab- 
sorbed and decomposed by water and by solutions of alkaline 
or alkaline earthy hydrates. A determination of its vapour, 
density gave the numper 5:40, sufficiently near tha thzoretical 
density of a substance PCI,F, (5°46). It is comparatively easily 
liquefied, a temperature of —8° C, being sufficient at ordinary 
pressures. It is dissociated at a temperature of 250° C. into 
gaseous pentafluoride and solid pentachloride of phosphoruse 
The induction spark effects the same decomposition. 

Sulphur reacts with phosphorus chlorofluoride in a most in- 
teresting manner. The reaction commences about the melting- 
point of sulphur, 115° C., and the products are chloride of sulphur 
and gaseous thiophosphoryl fluoride, PSF}. And here a most 
emphatic protest must be mage againstgthe manner in which 
many French chemists persistently ignore the work of the 
chemists of other countries. ‘Thiophosphoryl fluoride, PSF}, 
was discovered and prepared three years ago in the Research 
Laboratory of the Royal College of Science, South Kensington, 
by Prof. Thorpe and Mr. J. W. Rodger; and a detailed 
account, illustrated by experiments, of the mode of Preparation 
and properties of this remarkable gas, was laid before the 
Chemical Society and published in their Journal.! And yet, 
in the memoig just presented by M. Moissan, We find this 
compound, a description of which long ago found its way înto 
the abstracts or referate of most foreign journals, described as 
‘un nouveau composé gaseux.” Indeed, a considerable amount 
of unnecessary trouble @pears to have been taken in order to 


ascertain the composition of this ‘‘ new gas ’’—trouble which, as? 


the compound is so readily recognizable by its extraordinary 

properties, might have been saved, if the author hasi taken the 

pajns to loæk up the literature of the subject. It is high time 

* that French chemists shoulg look to their “prestige” in this 

respect, for, unfortunately, tle present is by no means the only 

case which kas within the last few months come before the notice 

f the writer of this note, in which compounds fully described 

and worked out by Englisk® chemisgs have been rediscovered 
and described as new by French authors. 

When phosphorus chlorofluoride is passed over free phos- 
phorus heated to 120°, it is decomposed with formatiog of 
phosphorus trifluoride, 
phorus trichloride, which cond@hses in liquid drops. Metallic 
sodium, when slightly heated, appears to absorb the chloro- 
fluoride entirely, while magnesium, aluminium, iron, nickel, 
lead, and tin, when heated to about 180°, attack the gag with 

e fgrmation of anhydrous chlorides an@ liberation of phosphorus 
trifluoride, Mercury attacks it very slowly at the ordinary 
tempergture, but very rapidly at 180°, with formation likewise 
of a chloride of the metal and ga€e¥us trifluoride of phosphorus. 
Fence, when purifying tRe gas from the last traces of chl¢rine, 
the mercury should not he agitated, but allowed to remain at 
festa as agitation brings “About a perceptible amount of decom- 
position. ° ‘ Pee 

e Water reacts in two stagts with® phosphorus chiSrofiudride. 
When a little Squeow& vAPour is admitted into the vessel inclosing 


thg gas, phosphoryl fluoride and hydrochlagic acid are formed ine 
@ accordance with the equation— s 
e 


° ePCI,F, + H,O = POF, + 2HCl. 


. When passe@ into @vater, however, the gas is completely 
. 


? Journ. Chem. Soc. Trans, 1889, vol. lv. p. 308. 
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hich passes away as gas, and® phos-. 
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decofnposed into phosphoric hydrochloric, and hydrofluoric , 
e 


acids— p 
e PCI,F; + 4H,0 = HPO; + 2HCl+3HF. 
Ansmonia gas reacts at the @rdinary temperature with fro- 
duction of a white solid compound, readily soluble in water, 
which appears to be fluophosphamide, PF (N Ha) 
PCleh, + 4NH, =0PF;(NH,), 2NI CL 

Phosphorus chlorofluoride #s absorbgd by absolut@ alcohol with ° 
production of a compound possessing a penetrating odour, and 
which burr® with a bright flame bordered with green, and leqves 
a white wsidue of phbsphorèc acid. ‘Phe nature of this compound 
has not yet been fully ascertained. e 

These properties of phosphorus chlorofluoride indicate that the 
gas is much less stable than the pentafluoride, and that the two 
atofns of chlorine possess a mobility which renders their removal 


a matter of considerable ease, è © A, E. TUTTON. 
e 
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PROF. MENDELE€FF ON THE VARIATION OF 
THE DENSITY OF WATER AT DIFFERENT 
© TEMPERATURES. 


HE last number of the Journal of the Russian Physical and 
Chemical Society (1891, No. 5) contains an important 
paper, by Prof. Mendeleeff, upon the variation of the density of 
water at different temperatures. In a work, published in 1884 
and translated into English in the Journal of the Chemi- 
cal Society, the Russian Professor proposed the formula 
Se= S.(1 —&¢) as a first approximation to a mode of expressing 
the expansion of liquids at a certain distance from the tempera- 
tures at which they change their state, and within the limits of 
accuracy attained in the present degerminations. But he re- 
marked that the expansion of water would require a separate 
formula, and he now proposes the formula 
sige: (¢ - 4) ° 
S=1- ore x sys eer 
whigh embodies, with sufficient accuracy,, all that is yet 
known about changes in the density of water (S;) within 
the limits of from - 10° to + 200°% For alls liquids 
save water, the increase of density with the increase of. 


temperature, that is, the derived 4, varies but little ; it but 
slightly increases or slightly decreases with considerable ahanges 


of temperature ; while for*water, a not only changes its sign 


at + p, but very rapidly varies even at temperatures remote 


from zero, and even superior to 100°. After confirming the 
above by a few examples, Prof. Mendeleeff indicates the faint 
relations between his neweformula for water and the general law 
of the expansion of liquids, by explaining the way in which he 
arrived at his new formula. He points out, moreover, that 
under the present state of the deserminations of the density of 
watea at various temperatures, it would@be impossible to find 
exact figures for the constafits A, B, and C, in the above for- 
mula, and that provisionally, and especially for temperatures 
between o° and 40°, they may be taken aĦ follows :—A = 94°10, 
B = 703'51, and C = 1'90. 

Prof. Mendeleeff then goes on briefly to analgze the various 
corrections which ought to be taken into account in thg deter- * 
minations of the density of water; namely, theeinfluence of 
pressure, the expansion of solids, and the measurements of tem- 
peratuře. All these being taken into account, it appears that 
the errors of the best determinations of, densities attain several 
units in the fifth decimals, even at common temperatures. Afte, 
many unsuccessful attempts at improving the current figures o 
densities by introducing into them Several gorrections, Prof. 
Mendeleeff abandoned the idea, and he now gives the authentic 
figures, as they “vere published by the investigators themselves, 
simpl¥ expressing all determinations in volffmes fag the sake of , 
facilitating comparison. Th®@ figures published by Hallström 
(1823), Muncke (1828), Stampfer %1831), Despretz (1837), 
Pierre $1847), Kopp (1847), Pliickgr and Geissler (1852), Hagen 
(1885), Henrici (1864),eJolly (1864), Matthijssen (1865), Weidner 
(1866),eand Rosetti (1869), are thus given in a first table. The 
figures, as whey were corrected by Biot in 1811,-Hallstrém in 
1835, Miller in 1896, Rosetti in 1871, Volkmann in 1881, Men- 
deleeff in 1884, ande Makaroff, in 1891, are given in a second 
table. . 

ee The averages of thfvolume? of wate? gerived from the original 
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figures (Tabe I.), at temperatures from —5° to + 100°, tgking 
the volume at 4° ual to 1,000,000, and the pressure tone 
equalto one atmosphere, appear 45 follows in the’second colymn 
(Vz) of the subjoined table. They are followed, in the third 
column, by the volumgs as calculated from, Prof. Mendeleeff’s 
new formula :— s P 


























e es 
e e 
` vom 18 . av < Possible 
2 Ye eaoatared team | E N deter 
r the furmula, for 19 sphere. | minmtions. 
o i m: e 
~§ | 1000662 | 1000676 -157 -52 F 290 
O $ 1000122 | 1000127 ~ 65 -50 F 12 
+5 | 1000088 1 00g +4I5 ~ 48 Eaz 
10 | 1000263 | 1000262 + 85 -47 + i5 
15 | 1000847 | 1000849 p +148 -46 + 26 
20 | I oor 733 TOOL 731 +204 °| —45 + 35 
25| 1002871 | 1.002 880 +254 |@ -44 E43 
30 | 1004248 | 1004276 +302 -43 + 49 © 
40 | 1007700 I 007 725 +386 -4I t 59 
50 | 1011933 | I1or1r967 +461 —40 + 67 ® 
60 | 1016915 | 1016926 +530 -39 + 75- 
70 | 1022513 | 1022549 +595 —40 +e85 
8o | 1029849 | 1028 811 +656 -4I + 98 
go | 1035719 I 035 692 +719 — 42 £118 
100 | 1043 180.) 1043 194 +781 -44 +145 





Finally, a third table is given, being the result of the calcula- 
tion made by taking e 
S=1- t- 4% 
. “ 1o00g{t)’ ° 
(¢) = 12878 + 1'158? — o'oor92", 
e 





and 
Locop(t) æ 1°90 (94°10 + Zz) (703'51 — 2), . 
and extending the calculation to + 200° and — 10°. The most 


important values of F are given in the fourth column of the 


subjoined table ; so, also, the approximate values of E, which 


are “but'a first rough approximation,” to show the importance 
of pressure in the determinations of volumes of water z- 
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In conclusion, Prof. Mendeleeff repeats that he proposes as 
soon as possible to make anew the determinations of the densi” 
eties of water, because the former determinations were made on 
assumptions (permanency of the coefficient of the expansion of 
glass and mercury,, and no notice being taken of pressure? 
which can no longer be maintained. If new measurements con- 
firm the formula, or lead to a more correct one, we shall be 
better able to understand the laws of the expansion of all liquids, 
and therefore of gasés as well. ‘In the case of water,” he 
says, ‘f we have begun to understand more clearly the influence 
of heat upon densities and volumea and I beli@Vve that with the 
help of water we may expect some further progress in the study 
of the influence of heating upon matter.” Š 





° UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


OxFoRD.—The examiners in the Final Classical Schools- 
issued the Class List on Wednesday week gcumpleting the results 
of the examinations held in Trinity Term. 

The summer meeting of Extension students commenced on 
Friday last, when Mr. Frederic Harrison, M.A. Wadham 
College, delivered the inaugural lecture. “Rhe popularity of the 
movement is proved not only by the continual increase in the 
number of students who avail themselves of the advantages 
offered hy this system of education, but by the interest which 
foreign Governments are taking in the development of the plan. 
The French Government have sent two special commissioners to 





report on the prospects and condition of the University Exten- 
sion movement, and alarge number of the representatives of the 
American Universily Extensionists are now in Oxford, 

The number of students attending the various lectures is 
greater than on any prevaous occasi®n, more than 1100 having 
subscribed, while last year the number did not greatly exceed 
goo. A mere rapid growth and astill greater measure of success 
attending the work may be anticipated from the fact that various 
County Councils, finding themselves in possession of funds 
arising “from jhe operation of the Local ‘'axation Act, and 
which they propose to devote to the purposes of technical 
instruction, are availing themselves of the machinery of the 
University Extension system to accomplish this desirable end. 


SCIENTIFIC SERIALS. 


N the Botanical Gazette for June, Mr. t, Holm coutributes a 
study of some anatomical characters of North American grasses, 
In a paper entitled ‘On the Relation between Insects and the 
Forms and Characters of Flowers,” Mr. T. Meehan epitomizes 


his views on fertilization opposed to the current theory, viz.* 


that the part played by insects in the “fertilization of flowers has 
been greatly exaggerated ; that flowtrs do not abhgr cross- 
pollen; and that all annuals can self-fertilize when cross- 
fertilization fails, annuals in almosg all cases having every 
flower fertile. ° 


THE most important paper in the Journal of Botany for July 
is the commencement of a detailed account of the Algz of the 
Clyde Seasarea, by Mr. George Murray, Secretary to the Com- 
mittee for the Exploration of the @farine Flora of the West of 
Scotland. This is prefaced by an account of the physical 
features of the Clyde sea-area, by Dr. John Murray. Following 
this is the commencement of a hand-list of the Algæ, by Mr. E. 
A. L. Batters, The Rev. H.gG. Jameson concludes his key to 
the genera anf species of British mossts, which it is hoped may 
be published in a separate form ; and Mr. George Murray gaks 
Hooker’s genus of sea-weeds Cæ Aele in Stictyosiphon. 

° ° 





SOCIETIES AND ACADEMIES. n e 
oa Oe bd Paris. e 
Academy of Sciences, July 27.—M. Buchartre in the chair. 


—~Froofs that Asia and America have been connected in recente 
tim&, by M. Emile Blanchard. In this paper the author points , 


out certain species of Asiatic fauna and flora which dte foygnd in 
North America, as, in the preceding one, he indicd the repre- 
sentatives of European fauna and flora which occur in the same 


| Cbntinents eWithout making an extensive enumeration of the 
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@ifferent species, the facts brought forward give considerable 
support to the idea that Europe, Asia, and America have been 
connected by land ih comparatively recent times. —The Ichthyo- 
gaurus from St. Columbe, by M, Albert Gaudry. This is a 
description of an Ichtiayosaurus exhibited at the Paris Exhibition 
of 1889. It is proposed to name the fossil ZeAthygsaurus bur- 
gundig.—Examination of samples of native iron of terrestrial 
origin discovered in gold washings from she environs of Bere- 
zowsk, by MM. Daubrée and Stanislas Meunier. The specimens 
examined weighgd respectively 11°5 grams and 72 grams, and 
were discovered near the Befezowsk gold mines, Persia. The 
metal is very magnetic, but manifests no polarity. Its density 
is 7°59. Wheém treated with an acid it is sensibly attacked, 
but does not showethe Widmanstitten figures as is the case 
when acid is applied to a clean face of meteoritic iron. This 
fact and the absence of nickel Jeads the authors to conclude that 
the iron is truly native. About one per cent. of platinum is 
present.—On fhe volftility of nickel under the influence of 
hydrochloric acid, by M. P. Schiitzenberger. When dry 
'hydroge:is passed ove? pure anhydrous nickel chloride at a red 
heat, it may be shown that the hydrochloric acid gas which 
comes off from the tube in which the reduction occurs contains 
a sensible amount of metal in the form of a volatile produét. 
The same result is obtained if, instead of reducing ficke! chloride 
by hydrogen, finely divided nickel is acted on by dry hydro- 
chloric acid gas. M. Schiitzenberger has not yet been able to 
isolate this body for the purpose of determining its constitution. 
—Note on a proposed Observatory on Mont Blanc, by M. J. 
Janssen.—-On the retardation of luminous impressions, by M. 
‘Mascart.—Works of applied zoology effected at the Endoume 
maritime station during 1890, by M. A. F, Marion.—On a 
geometrical representation and formula expressing the law of 
the passage of perfect gases through orifices, by M. Henri 
Parenty,—-On the densities of oxygen, hydrogen, and nitrogen, 
by M. A. Leduc. The values obtained are: hydrogen 0°0695, 
oxygen 0°1050, nitrogen 4°9720. From the densities of oxygen 
and nitrogen the percentage proportion of the former element in 
air is found to be 23°235 by weight and 21'026 by volume. The 
atomic weight of nitrogen deduced from these resultgis 13°99, and 
that of oxygen 15°905.— Remarks on the transport of metallic iron 
and nickel by carbon monoxide, by M. Jules Garnigr. Some 
-observations of the character of the flames issuinggfrom furnaces 
in which the8e m@tals are being reduced are shown to be easily 
explained in the light of recent work on iron ayd nickel 
carbonyls.—Action of water on the basic salts of copper, by 
MM. G. Rousseau agi G, Tite. Certain borates and oxy- 
chloride of antimony are transformed to oxides by the prolonged 
action of water at a sufficiently high temperature. Similarly, by 
heating copper nitrate, brochantite, and atacamite with water in 
sealed tabes they have been reduced to oxides. Libethenite 
thas been experimented upgn, but has resisted the transformation 
even when kept in the syesence of water for three days ata 
temperature of 273° C.—On an actual mode of formation of 
mineral sulphides, by M. E. Chuard.—Researches on thallium, 
by MM. C. Lepierre andeM. Laghaud. Thallium chromate 
has been prepared by acting on thallium sulphate with potassium 
chromate. Reactions with various bodies are described. — 
On parabanic and oxaluric acids, by M. W. C. Matignon. The 
eheat of combustion of®parabanic acid is found to be 2»2 9 cal., 
of oxaluric acid 21% cal. Hence the heats of formation have 
been calculated, 139°2 cal. and 209’9 cal. The heat of solution 
of parabanic acid at 20° and with a concentration of Jy mol. per 
litre is — 5'1 cal. The formation from oxalic acid of its ureide, 
parabanig¢ acid? gives + 2'2 cal. angl of its uramic acid, Oxaluric 
acid, + 2'5 cal. The formation of the ureides thus gives only a- 
feeb’ heat-liberation, Each of these acids dissolved in a large 
excess of potash yields the neu@al potassium oxalate. Potassium 
eoxalurate has been pwepared by dissolving the acid in ¥s equi- 
valent of potash and evaporating. Fine prismatic needles are 
optained, differing fro the salts of Menschutkin and Strecker. 
Thegheat of neutralization of oxaluye acid is 30°2 cal., as against 
34°2 cal. for oxalic acid.—sThe transformati®n of gfilic atid®and 
tannin into® benz@ic @cid, by M. Ch.-Er. Guignet.—On the 
gemere acids of ricinoleic acid, by M. Scheurer-Kestner.g— 
n the fermentation gf bread, by M., Leon Boutroux. Durning 
„ fan examinajjon of the conditions essential for the fermentation 
« of breatl, tha author has isolated five species of yeast and three 
species of bacteria. The parts played by each of these organisms | 
are described, and the conclusion is finally drawn that the ferea 
mentatior of bread consists essentially of a normal Micoholic a 
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fermentation of sugar pre-existing in fhe Jour, and that only 
the yeasts producing alcoholic fermentations are necessary ; the 
ordigarily co-existing alteratien of gluten is a subsidiarg and 
unessential action due to some of the bacteria present.—Oni a 
thermogenic substagce in urine, by M, @aul Binet.—On the 
transformation of carboxy-hemoglobin into metgzemoglobin, and 
a new process of examination for carbon monoxidg in the blood, 


by MM. H. Bertin-Sans and J. Moitessier.—On a new apparatus® 


for measing muscular power, by M. N. Gréhant.—-Measure of 
the muscular powgr of animals ander the action of c¢rtain 
poison$, by MM. Gréhafit and C. Quinquaud.—On the con- 
cordance of Prof. S. P. Langley’s experimental results on the 
resistance of the®air (see NATURE of July 23, p. 277) with the 
velues obtained by calculation, by M. Drzewieckii— Analysis by 
means of chrono-photography of the movements of the lips,dur- 
ing speech, by M. G. Demeny. Using M. Marey'’s method for 
photographing objects in rapid motion, the author has succeeded 
in portraying the movements qf the lips during speech, and 
finds that it is possible €o distinguish the letters of the alphabet 
when the photographie results are spun in a zootrope.—Relation 
between oscillations of the retina and certain entoptic phenomena, 
by M. A. Charpentier.—The nanny-goat is not refractory to 
tSberculosis, by M. G. Colin.—Researches on the pathogenic 
microbes in muds from the Dead Sea, by M. L. Lortet.—On 
the exeretory apparatus of Carididee, and on the renal secretion 
of Crustaceæ, by M. P. Marchal.—On the nervous®system of 
Monocotylide, by M. G. Saint-Remy.—Contribution to the 
natural history of a cochineal, Rhizecus falcifer, Kiinck, dis- 
covered in the greenhouses of the Museum and living on the 
roots of the vine in Algeria, by MM. Kunckel d’Herculais and 
Frédéric Saliba.—On specific assimilation in Umbelliferze, by 
M. Génean de Lamarlitre.—Docunfent relative to the trajectory 
of the Ensishein meteorite of 1492, by Prof. H. A. Newton.— 
On the erosien and transport by torrential rivers having glacier 
affluents, by MM. L. Duparc and B. Baeff. „°? 
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: ° s f b i in America,’ 
. ut also in those of other parts of Europe and in America, 
THURSDAY AUGUST 13; 1891: $ in many cities of which, especially in the Western State? 
? ; > x of North America, it has become a veritable plague, is 
$ likely to occasion an important dscussion in Section I, 
THE JNĪERNA TIONAL CONGRESS OF under the presidency of Sir Joseph Fayrer, The mention 
HYGIENE AND, DEMOGRAPHY. of his name leads us to observe that India is well to the 


HIS Congress, ‘the wore of which we refer to in | front in this Congress, for not only have a number of 
another columa, which vis now in ful swing , pro~- | delegates been sent by her Provinces gnd Native States, 
mises to be one of the most” important meetings ‘of the | bat they have also largely Contributed to the funds of the 
kind that has ever been held, notgonly in point of | Congress. 
numbers, but also on account of the far-reaching rgsults Influenza, too, our new plague, about which we seem 
likely to accrue from it. “to know so little, might be discussed, as to its mode of 
A rerfarkable” gombinatio® of circumstances has con- spread and methods of prevention, with great advantage 
tributed to its success. In the first place, it is held in the | at a meeting where so much expewiencedrom all parts of 
country which has been the pioneer of sanitary work; | the world is focussed. ° 
evd then it has the patronageeof Her Majesty „the An especial feature in this C8ngress is, £ might be 
* Queen, who, it is well known, takes a deep personal expected in England, the prominence which is given to 
interest in its success; and has as its President@ not d engineering and architecture in connection with hygiene, 
merely in an honorary sense, His Royal Highness the | there b&ing two separate Sectiofis devoted to these 
Prince of Wales, who presided and gave an aimirable | branches of the’ subject. 
address of welcome at the splendid opening meeting on The division of demography, too, which has been se 
Monday in St. James’s Hall, much talked about on account of its name, which was up 
This is the seventh of a series of similar Congresses | to the present time unfamiliar to English ears, and which 
which have been held in various parts of Europe, | has been defined by some wag as “the art of drawing the 
and one is tempted to ask what they have ac- | public,” has attracted, under the presidency of Mr. Francis 
complished. An answer is at once forthcoming. | Galton, many of the most eminent statisticians of Europe, 
Thee all-important question of quarantine has been | whose discussions cannot fail to promote the attainment 
discussed et several of these Congresses. Not to go | of mow uniformity in the methods of statistical inquiries. 
farther back thin the Congress at The Hague, held This is an age of Congresses, and if they are, as it is 
in 1884, we find, from the excellent reporis issued universally agreed that they are, of any us2 at all, it is 
by the editors of the Lancet, that then the feeling in | self-evid&nt that the most useful and the most important 
- Europe was so strongly opposed to the English views as | are the international ones. 








to the inutility of quarantine and the superiority of our r= Danen es 
method of medical inspection, that the English delegate | e , 
was not even allowed to explainethe English position in . A LIFE OF DARWIN. 


the matter, but the discussion was peremptotilyeclosed, | Charles Darwin: His Life ang Work. By Charles 
on the ground that the subject had been sufficiently dis-{ Frederick Holder. (New York and London: G. P. 


cussed on the previous day. At the Vienna Congress, in Putnam’s Sons, 1891.) 
1887, quarantine was again discassed under the subject ETWEEN the voluminous “Life and Letters” of 
of cholera ; and the veteran Pettenkoffer told the mem- his father, by Prof, Francis Darwin, and the brief e 


bers of various countries present that they had only to | epitome of Darwin's work, bg I Mr. G. T. Bettany, pub- , 
follow the examples of England, in looking after etheir | lished in 1887 in the “Great Writers” serie¢, there has 
systems of water-supply and Sewerage, and it, isolating hitherto been a gap which hag only been partially filled 
cases of infectious disease, and they would be no more | by such books as (rant Allen’s “Charles Darwin” 
afraid of cholera than the English were, even with their | in the series of “English Worthies.” In the first of 
continual cogimunication with India, the home of that | thg works mentioned, our greag naturalist is chiefly 
diseasg, and would have no need of quarantine, with all | allowed to speak for himgelf, while in tħe second We 
its vexatious and ineffective restrictions, and all its un- | have a digest of his scientific achievements. Although 
necessary interference with commerce. Now, Conffnental | it has been generally considered that the life of Darwin 
opinion is almost entiyely on our side, and it is doubtful | from the time of the return of the Beagle was too un- 
whether there will be any serious discussion on the | eventful eo make an intérestingdbiography, we Wave alwafs 
matter. . g been of opinion that there existed sufficient materigl for a 
But there afe many ather subjects with which the | popular “ Life” of the ver %reatest interest provided that 
. Congress will interest itself, and about whith such gn in- | this*material could be skilfully ahd judiciously worked 
e terchange of views as can only be obtaiped at an Inter- | up. The work under notice swpplies this want, end, 
national Congress mustebe pf the greatest benefit. The American and English: seaders are now provided with a 
whole subject of bacteriglogy has grown up within the brograph¥ which is both *entertZinigg gnd accurate. . 
last few years, and. one of the mos? important, and best Of course the material out of which Mr. Holder has 
attended Sections of theeCongress is devoted to it? many [woven his story fs for the most gpart to be found*in o` 
of the highést authorities on this subject having been | Darwin’s own writings, or in the “ Life and @ettgrs,” ad 
attracted here to thke part in the Yistusston under the | readers who turn to the pages of thisebook #ith the hope 
presidency of Sir Joseph Ligter. Fhe abngrmal preze, of finding new matter may be disappointed? But the 
valence of diphtherié, noj only,in our own large towns, | very Simcumstance that out of the familiar gggords of the , 
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voyage of the Beagle, and the later writings of Darwin, 
tif author has been enabled to construct such a very 
readable volume, is the best tribute to his skill. 
elhe task which Mr. Helder took up was hy no means 
an easy one; the difficulty which he had to confront did 
not arise from paucity of material, but from a super- 
abundance of records, owing to the very complete account 
of his own travels gnd observations which Darwin has 
bequeathed to us. To extrac? the salient points from 
these records, and, to dress them up in the writer’s own 
language, was a labow requiring considerable literary 
ability. Mr. Holder has shown that he was well quali- 
fied for the undertaking, and it is refreshing—after the 
“Summary of tle Daswinian Theory,” and similar 
eproductions to which we have recently been treated in 
this country®to find tha@an American naturalist is able 
to write an account of Darwin and his work in language 
expressing his own ideas on the subject, instead of string- 
ing together a lot 8f disconnected quotatior’s from 
Darwin’s writings. Not the least praiseworthy feature 
of the book is the comparatively small number of 
extracts from the writings of his hero; the author is 
wise enough to recognize the fact that most reading 
naturalists may be supposed to be familiar with the 
text of the “Naturalist’s Voyage,” the “ Origin of Species,” 
and other Darwinian classics. 
The present volume is one of the “ Leaders in Science” 
series, published by the firm of Putnam’s Sons., The 
author says in the preface : — 


Spry’s “Voyage of the Challenger,’ others from G8sse’s 
“Romance of Natural History,” others fråm Brehm’s 
“ NaturalHistory,” from -Figuiét’s works, and from thee 
Century Magazine, Many of the illystrations are 
new, the frontispigge, representing Darwin in bis garden 
with the squirrels running ug him, being well wprthy of 
notice. ' ° 

The working period of Darwins life from the return of 
the Beagle fo his death is déalt with in three chapters, in® 
the course of which ghe author relates the history of the 
“ Origin of Species,” and the impetus given to the 
publication of that work by the independent discovery 
of*the principle of natural stlection bf, * Alfred *Russel” 
Wallace, a young Welsh naturalist, who wase then 
travelling in the Malay ecountry”’ This incident is of 
course familiar to all, but as an old story retold by a 
transatlantic admirer of Darwin it reads even now with 
the clearm of freshness. The later works are referred to 
in chronological order, and in a succeeding chapter we 
have a cafalogue of the honours conferred upon Darwin 
during his life. The seventeenth chapter contaiifs an 
account of the Darwin family, beginning with William 
Darwin, of Marton, near Gainsborough, in 1500, and 
concluding with Erasmus, elder brother of Charles 
Darwin, the friend of Carlyle, who was described by 
the latter in his “ Reminiscences,” and whose amiable 
character was*more fully portrayed by Miss lia 
Wedgwood in the Spectator in 1881., *The latter 
description from the pen of Miss Wedgwood®is given 
by Mr. Holder 27 extenso. ° 

The narrative, as such, ends with the death of Darwin 
in 1882, and the reader will turn with renewed interest to 
the eighteenth and nineteenth chapters, containing Mr. 
Holder’s account of the Darwinian theory. The prin- 
ciples of this theory are fairly well expounded, considéring 
the small amount of space which has been devoted to 
them. Natural selection is illustrated by a happily chosen 
and original example from the animal kingdom, viz. the 
adaptive coloration of the fauna of the Sargasso Sea. 
Another illustration of the principle is drawn from the 
vegetable world, viz. the evolution of a hairy seed adapted 
for arial transport. The queStions of geological time 
and the paleontological @vidences of organic evolution 
are also touched upon, and here we think the author 
might have used more judgment. The formation of the 
chalk, for example, is not quite satisfactorily given, and 
the statement that the chalk cliffs of Dover have been 
elevated “by some convulsion of nature” (p. 485) Will jar 
upon the geological susceptibilities of his readers. In 
a work intended for popular reading it would also have 
been safer to avoid any estimate of the time required for 
the denudation of the Weald, the more especially af 
Darwin himself admitted the unsoundne§s of such esti- 
mates, by omftting this section in the later editions of 
the “Origin.” The ancestry of the*horsq and Prof. , 
Marsh’s discovery of tha Oiontonpithes, are well brought 
in in cennection with the palzeontological evidence. We 
may point out in*passing that the diagram illustrating the 
evolutfon gf the horse, which fypnts p. 62, is referred to 










































“ When the publishers proposed to me the subject of 
the present volume, a life of Charles Darwin for Afnerican 
and English readers, I was particularly gratified with the 
suggestion that the work should be adapted to Young 
readers as well*as.cld. It has always seemed to®me that 
the life of Charles Darwin was one eminently fitted to be 
held up as an example to the youth of all lands. ° He 
stood as the central figure in the field of natural science 
in this century, and while it is yet too early to present 
his life with any approximation of its results upon the 
thought of the future, it is apparent to everyone, that his 


upon biological science im particular, has been marked 
pi : 


“In the preparation of the work I have not attempted 
dn analytical dissertation ugon Darwin’s life-work, neither 
have I discussed his theories or thir possible effect upon 
the scientific world, but have simply presented the story 
of his life, that of one of the greatest naturalists of the 
age ; a life of singular Purity ; the life ofa man whogin 
loftiness of purpose and the accomplishment of grand 
results, was the centre of observation in his time; re- 
vered and honoured, yet maligned and attacked as few 
have been.” oè 

“Having thus defined his object, the author preceeds to 
narratghis story, beginning with the boy Darwin, passing 
og to his Cambridge career, MM then leading us through 
the scenes of his wanderings as naturalist to the Bewg/e. 

The major portion of the volume (twelve out of the 
twent¥ chapters) is thus pleasamtly filled up; all the 
little personal ingdegts “which” give célour $ thé i- 
diyiduality of the man are skilfully brought in, and here 
and there the author gnterposes obsefvations of his ows! 
which help tè throw light on the questions discussed and | both on pp. 189 and 190as “the accompanying diagram,” 
the facts recdtded By Darwin. Having in view the taste | which is obviously af oversight. s 

_of his younger readers, a number of full-page illustra- |, In tracing the higtory of pre-Darwinian evolution, the 


tions havé}gen introduced, some being reproduee@ from | author mentions the vigws of, Bomnet, the, doctrines of 
e + é . 
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Thales*and AnaMagoras, the speculations of heibnitz, 
De Maillet, Wright, Lambert, Herschel, and La® Place. 
Of Buffon he says :— . e 


“Buffon wasethe naturalist of the day in the time of 
Louis XV. and Louis XVI.,-¢a period sqmewhat famous 
for the regfrictions which werg ae upon men, and the 
denunciations with wRich new dnd advanced ideas were 
received. Thus advanced thinkers foundethat their 
theories in many instar®ces, instead oP leading them on to 
fame, but opened the doors of the Bastile. 

“Tt is not improbable that Buffon was in accord with 
the feeling of the time, as while his great discursive wogk— 
‘Histoire Naturelle,’ of 1749-88—fully outlines the theory 
of evolution, in whieh he wasea believer, it is done in arf 
ironical, partly satirical manner, so that he could, if at- 
tacked, retreat by claiming that it was a satire on the 
advanced scientific thought of thetime;... he was ready 
fo believe that from a single unit in®the beginning might 

ave descended all the various forms of existing animal 
and plant life. It is curious to note that this piogeer 
evolutionist suddenly corrects himself and says: ‘But 
no; itis certain from revelation that every species was 
directly created by a separate fiat.” We may suspect that 
this secession from a position so broadly taken was forced 
upon the evolutionist. Perhaps the clergy gave him 
close and suggestive attention, and he was offered the 
choice between the Bastile, the Sorbonne, and apology to 
offended orthodoxy. Be this as it may, Buffon was one 
of the early delineatorgof the modern theory of evolution, 
and despite his peculiar attitude, history accords him this 
recognition.” s E 

The wogks 8f Wolff, of Goethe, Geoffroy St. Hilaire 
Oken, Pander, Yon Baer, Schleiden and Schwann, ¥on 
Mohl and Max Schultze, Lord Monboddo and Erasmus 
Darwin, are all referred to in due order; and a well- 

* bestowed paragraph of praise is given to Lamarck. 
Later writers, such as Robert Chambers, Von Humboldt, 
Owen, Asa Gray, Herbert Spencer, and Youmans, bring 
us down to the birth of modern Darwinism. 

To English readers the last (twentieth, but erroneously 
headed eighteenth) chapter will be one of the most inter- 
esting. It is entitled “The Darwin Memorial,” and 
contains a series of addresses" by American men of 
science, delivered at a special memorial meeting of the 
Biological Society of Washington soon after the death of 
the illustrious natwMlist in 1882. The address of Dr. 
Theodore Gill, of the Smithsonian Institution, is & master- 
piece of eloquences treating of “The Doctrine of 
Darwin,” and contrasting the doctrines of special crea- 
tion and evol@tion. The address by William Dall, of the 
United*States National Museum, is equally eloquent, and 
treats of Darwin in the form of a biographical sketch. 
Dr. John Powell, the Director of the United States Geo- 
logical Survey, follows with an admirable address -on 
“Darwin’s Contributions to Philosophy.” We cannot 
refrain from tragscribirlg some of his remarks :— 

s 


“ But Darwin’s investigations have not efided resgarch 
, or completed, philo€ophy. He brought scientific men to 
the frontiers of truth, and shoved them @ path across the 
border. Yet more than thi®he did. He pofnted out one 
of the fundamental metheds of research. Befote his 
time philosophers talked about dedfictive methpds and 
inductive methods. Darwin has taught us thag both are 
fruitless. . . * By inductive methods, mep are to collect 
facts, unbiased by ©pinions or preconceived theories. 
They are to gather the facts, pùt them together, arrange 
and combine them to fad high@r and®still higher gene-e 


value, and facts without value. The indiscrimimate 
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gathering of facts leads to no important discoveries. Men ° 


might devote themselves to counting the leaves on the 
trees, the blades of grass in the meadows, the grain#of 
sand on the se&-shore ; they migh® weigh each one and® 
measureseach one, and go on collecting such facts until 
libraries were filled and the minds of men buried under 
their weight, and no addition would be made to philo- 
sophy thereby. There must be some ingthod of selecting, 
some method of determinin% what facts are valuable and 
what facts are trivial. The fool collects facts; the wise 
man selects them. Amid the multiplicit# of facts in the 
universe, how does the wise man ch@ose for his use? The 
true scientific man walks not at random through the 
world, making notes of what he sees; he chooses some 
narrow field of investigation; .. » his investigations are 
always suggested by some hypothesis—some supposition 
of what he may discover. He mey find thatehis hypo- 
thesis is wrong, and discover something else ; but without 
an hypothesis he discovers nothing. . . . Working hypo- 
etheses are the instruments with which scientific men 
select facts. By them, reason and ifhagination are con- 
joined, and all the powers of the mind employed in 
research.” 


° 
e The succeeding address, by Dr. C. V. Riley, gives an 
account of Darwin’s entomological work, and comprises a 
graphic description of the naturalist in his home, drawn 
from personal reminiscences of a visit to Down. Dr. 
Lester Ward follows with his address on “Darwin as a 
Botanist,” in the course of “which he discusses, among 
other points, the bearing of Darwin's researches on the 
power of movement in plants on the great question 
wrapped up in the expression “tendency to vary.” Dr. 
Frank Baker contributes the next address, on the expres- 
sion of the emotions, and in this we again meet with a 
spiritedeadvocacy of the Darwinian method :— 

“ But nét as a fact-gatherer do we find ‘him greatest. 
Many others have struggled with ant-like toil to amass 
piles of facts, which, like the ant-heap, remain but sand 
after all. Darwin brings to his wo@k an informing spirit, 

ethe genius of scientific hypothesis. Breathed upon by 


this spirit, the dry bones of fact come together ‘bone to 
his bone,’ éhe sinews and the flesh come upon them, they 


become alive and stand upon their feet, ‘an @xceeding o 


great army.’ He searches always for the principles which 
underlie the facts and make th€m possible, realizing that 
the phenomena, the things which are seen, are temporal 
and transitory; the things which are not seen, the” 
cosmical forces which gOvern and control, are eternal.” 

A Darwinian bibliography, by Frederick W. True, the 
Libgazian of the United States National Museum, and ap 
appendix giving a list of Warwin’s works, conclude a 
volume of which enough has been said to commend it to 
all readers, whether youthful or adult, and which we on 


this gide of the Atlantic cannot but appre@iate asa mogt ¢ 


inspiritin# picture of the life an work of the man who, of 
all others, has helped to emplazpn our country’s fame on 
the scientific scroll of the fineteentp century. 

. R. MELDOLA. 





PINES AND FIRS. OF JAPAN. 


e °. 
Monographie der Abietineen des e/apanischen Reiches. ° 


e Bearbeitet von Dr. Heinrich Mayr. Mit 7 Colorirtgn 
e Tafeln. (Munchen : M. Niegersche Universitas 
Buchhandlung, 1890.) ° : 
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por the time of Kaempfer and that of Thunberg to > 


gur own day, the Japanese Conifers have been the 


ralizations. “But there ave facte and facts—facts withe! objects Of special predilection on the parga botanists. 
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“Zucęągrini figured and described several that had been 
eollected by Siebold, Lindley, Andrew Murray, Maxi- 
mowicz, Franchet, and others, contributed greatly to the 
elucfdation and delingitation of the several species. 

obert Fortune, John Gould Veitch, and Charles Maries 
introduced many to our gardens. Horticulture fas, in- 
deed, rendered great service in this matter. The trees 
in question are valuable for ornamental! purposes, and 
potentially as timber trees. The consequence of this is 
that collectors have accumulated specimens in large 
numbers and in different stages of growth. They have, 
moreover, supplied our nurserymen with seed, so that 
young plants are now numerous in our nurseries and 
plantations. e é 

The study of the seedling plants, in their progress from 
the seed-b@d towards maturity, has afforded valuable 
‘evidence concerning the morphology of the group and 
its probable genealogy, its filiation and classification. 
Cultivation has, for Mstance, shown that many of the 
very curious forms known under the name of Retino- 
spora are, in reality, stages of growth of one, or at least 
of a few, species of Thuya, of Cupressus, or of Juniperus, 
so that the so-called genus is purely fictitious. In Jike 
manner Adzes bifida and Abies firma have been proved 
to belong to one and the same species. 

To fill up the gaps in our knowledge, and to correct 
errors arising from inadequate or imperfect material, it 
was necessary that the trees should be studied by a 
trained observer in the forests themselves. This was the 
more necessary as, to a large extent, our knowledge has 
been derived from plants cultivated by the Japanese and, 
in some cases, not a little distorted in the process. The 
earlier botanists had little or no opportunities of study- 
ing the native lore for themselves. Even Foftune was 
largely dependent on the Japanese nurserymen. John 
Veitch collected for himself on Fust-yama, and Maries 
penetrated even to the forests of Yesso. Dr. Mayr, the 
latest writer on these plants, has enjoyed opportunities 
denied to his predecessors. After a distinguishgd career 
ein Munich? Dr. Mayr proceeded to the United States, 
. visiting the forests in all pars of the Union, and producing, 

as a resulte a work which the best judges speak of in 
terms of high appreciation. Subsequently, our author 
visited Japan to organize the Foreet Department, and fill 
the office of Professor of Forestry in the Imperial Uni- 
versity of Tokio. In the execution of his duties Dr. 
Mayr travelle@ through the various provinces, and derived 
much information from the native foresters. One result 
is before us in the shape of a volume, printed in German 
at Tokio, and gillustrated with seven coloured plates, 
° The group*specially studied by Mr. Mayr is remarkable 
for the relatively large number of endemic species, 

Thus, Dr. Mayr enumerates &s species of Abies, all of 

wifich are peculiar to tlfe Japanese islands. Five species 

of Ricea are nearly a much restricted in geographical 

° ‘area. elsuga, a genus representgd in both the North- 
eastern and the North gvestern States of AmericA, aswell 
as in the Himalayas, has two species peculiar to Japan. 


e Tife genus Larix, which also has a wide distribution ig? 


° thè northern gemisphere, has two species native to Japan, 
e hnd not extentlihg far beyond its limits. Six species of 
* Pinus are tnumerated by Dr. Mayr, and these also are 
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"is allied to the Swiss P. Cembra. 
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almost exclusively Japanese, though sogne are foend on 
the mainland adjoining. s 

The Şapanese islands, then, form a centre of distribu 
tion of a group of species of a distinct character, differing 
markedly from a similar group of Chinese nativity, but 
approximating to the Califofnian and to the East Ame- 
rican coniferous floras, ahd having representatives in 
other parts Of Northern Asia and of Europe. The dis- 
tinct char&cter of the Japanese COniferee and their re? 
lationships are even more prominently brought into view 
when, the other tribes of Conifers are considered. Dr. 
Mayr confines himself, however, to the Abietinee, and 
we must here follow his example, in ¢ht hope éhat on 
another occasion we may be able to accompany hjm also 
through the other tribes, . 

In speaking of theẹdistribution of these plants, Dr. 
Mafr alludes (1) to the tropical zone in which the genus ® 


,Podgcarpus is represented, but which does not specially 


concern us now; (2) to a sub-tropical zone in which are 
other twœ species of Podocarpus, as well as Pinus Thun- 
bergit, which extends round the coast of all the isfands, 
and less frequently Pinus densiflora; (3) a region of 
deciduous trees, such as chestnuts in the south or at the 
base of the mountains, or beeches and birches to the 
northward or at higher altitudes. Here grow especially 
the Cryptomeria, the various species of Chamascypartis, 
Thuyopsis, and Sciadopitys. (4) The fourth zone; that 
of firs and spruces, occupies the high moyrftains in the 
centre of the island. Here are found Abies Vettchit, 
Piced bicolor, P. Hondoensis, and Larix leptolepis, which 
are peculiar to the main island, together with 4. Mardesz, 
A. sachalinensis, Picea ajanensis,and P. Glehni, which 
extend northward, some even as far as the Sachalin and 
Kurile Islands. Zsuga diversifolia occurs from the 
region of the beech upwards to the Alpine zone. (5)* The 
fifth, on Alpine region, also designated that of the Al- 
pine pines, includes forms such as Pinus pumila, which 
We can only indicate 
these regions, as the discussion of their climatal features 
and plant population turns mainly upon plants different 
from those which form the staple of Dr. Mayr’s present 
treatige. s - 

Passing into detail, Dæ Mayr proceeds to describe 
each species separately, devoting much space to literary 
references, Japanese as well as Eur@pean, and giving a 
description of the main peculiarities of the tree from.an 
economic as well as from a botanical aspect® 

A few new species are indicated, of the valye of which 
we canehardly form a trustworthy opinion in the absence 
of authentic specimens. We venture, however, to doubt 
whether Aédies homolepis is, as, hoWever, others besides 
Dr. Mayr think, identigal with 4. drachyphylla. The leaf ` 
structure of the two is certainly different, end cultivation 
may yet reveal other differences. The names décolor, . 


Alcockiana, ajanensis, jessoensis, japoMica, myicrosperma, ; 


as applied to ondor morg Species, of Picea, have been so 
variougly understood by botahists, owing partly to acci- 
dental misplacenvent of labels, Admixture of seeds, and to 
imperfect*information, that*it is, very important to have 
an authoritative Statement from such an observer as Dr. 
Mayr. If allowances be made for a large amount of 


variability within the conyéhtional specific limitatiqns, it. 
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would seem from ghe figure as if Dr. Mayr’s Pinus pumila 
might be refefred to P. Cembra, whilst P. pentaphylla is 
@bviously a near ally of the East American P. strebus. ° 

Dr. Mayr’s “diagnose,” however, is really a rather 
diffuse description in German, not ‘conveniently adapted 
for the comparison of one form with another. In this 
absence of concis@ compari$ons in Latin, modern 
botanists, especially German ones, compai® unfavour- 
@bly with their predétessors.e On “the other ‘and, Dr. 
Mayr establishes some sectional characters which may 
prove useful, such as the three sectidns into which he 
divides the genus Picea, viz. Morinda, Casieta, and 
Omorica, the last, ¢ndeed, having been already proposed 
by Willkomm. ° 

Hybrid forms betweensPinus Zhunbergii and P. densi- 
Jora are mentioned, as well as a whole series of garden 
‘varieties which have either originated in Japanese gard&ns 
or have occurred as “ sports” on the wild trees, and weich 
have been propagated by grafting by the Japanese gar- 
deners. These are likely to prove of scientificeinterest, 
and wil be specially interesting for garden purposes. 

Seven quarto coloured lithographic plates accompany 
the volume, giving details of the foliage and cones. We 
could have wished that representations of the trees them- 
selves could have been supplied, and that an alphabetical 
index of species and*varieties had been added to the 
classified table of contents. When we have so much 
that is valuaBle and interesting presented to us, it may 
seem ungmacious to hint at deficiencies, but really in this 
case to ask foremore shows how greatly we appretiate 
what we have, and is about the greatest compliment we 
can pay to the author. MAXWELL T. MASTERS. 








* ELEMENTARY HYDPROSTATICS. 


Solutions of Examples in Elementary HYdrastatics. 
By W, H. Besant, Sc.D., F.R.S., Fellow of St. John’s 
College, Cambridge. (Cambridge : Deighton, Bell, and 
Co., 1891.) : 

TA? is a collection of solutions, or a crió, to the 

author’s well-known “Elementary Hydrostatics,” 
which has held the ground go elementary instrif&tion 

unchallenged since 1863. ° 
It was cruel, though, as Dr. Besant apologetically ex- 

plains, unavoidable, to keep the world of instructors 

waiting so lng for these much-needed solutions and 
explanations of the questions in his Hydrostatics. 

The Solftions are stated to be almost entirely drawn 
up by Mr. A. W. Flux, who has found it necessary to 
explain that the equation # = gpz must be interpreted as 
giving the pressure J in poundals ger square foot (or in 
C.G.S. darads, @eight Well have been added); but be has 
not explained that the effect of this reveregitial interpre- 
tation is to make qand w signify the same thing; se that 
two symbol are used to dgnote theesame quantity, 
although one, p,is callétl the defsity, and she other, w, 
the tatrinsic weight. ° ‘ Me 

But in 1863 thet word paunda? was not knowp, nor 
was any mode ‘of measfiring force and pressure in use, 
except in terms of gravitation units. Paes 

It would take tov long to reeount thé despair of the in- 
stracfor and the’ confusion of the stu ent at tke differens 
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when the Musketry Instructor begiws on p. I 





modes of reconciliation of the equations ġ = gpz and - 
p = wz, variously used as measuring the pressure at as 
depth of z feet. i 

Because thirty and more years ago it was thought ĉon 
venient in dynamical equations to replace W/g by a singl® 
letter M, merely for purposes of convenience in writing 
and printing, itevas and is still taught in our theoretical 
treatises that the equation W = Mg is the expression of 
a subtle and fundamental l@wv of Natur®, to be introduced 
even into a treatise on Elementary Hydrostatics, pre- 
sumably taken up before a student tas commenced 
Dynamics, and before he can understand what accelera- 
tion in general, and the particular acceleration g, can 
mean. 2 . 

What must, for instance, be the feeling of Tommy 


of the official “Treatise on Military Small Arms,” 1888, 
with this definition of Mass, taken in a garbled form from 
chapter ib of the Hydrostatics and @lsewhere. 


“Mass: The guantity of matter in any body, the sum 
of all the particles of the body; it is proportional to the 
weight, whatever be the figure, or whether the bulk or 
magnitude be great or small; for the weight is equal to 
the mass multiplied by the force of gravity, or W = Mg, 
and the letters M and W are usually employed to denote 
the mass and weight respectively.” 


; ° ‘ ; 

In short, this definition amounts to saying that mass is 
something we denote by the letter M, while weight is 
something we denote by the letter W; but we must 
always remember that W = Mg, where g is something 
unexplaited, even when we measure mass in pounds and 
weight also in pounds ; so that if g appears in one place, 
it will fancel again somewhere else, and not affect the 
ultimate numerical result. o~ 

But if, according to former instructions, we calculate the 
pressure from the equation p = gg we must notice that , 
p, the density as defined in chapter ii, “Elementary 
Hydrostatics,” is the weight in pounds of one-gth part of 
a cubic fapt of the liquid, or gp is the weight in pounds 
of one cubic foot of the liquid, so that gp aid w now 
measure the same quantity. e 

The unfortunate instructor was formerly calted upon to 
reconcile these opposing statements, that w is sometimes 
the same as p, and sometimes as gp; now, however, he 
can take refuge behind the definite statements of this 
authorized collection of solutions. a 

uf what is most wanted ig a mathematical Censorship, 
to go through our hydrostatical treatises, expunging all 
the g’s. 

Ag to the mere mathematical geometwcal part of the 
solutionsg this is doubfless casried out with true Cam- 
bridge elegance, of which Dr. Besant is so well kngwn an 
exponent; a trifle howevé® in comparison with the diffi- 
culty of the interpretation of thé units in some extra- 
ordinary questions relating to theeequations W = sV and, 
W = gpV, questions ateone time considered a valuable 
tést "of cl@ar thitfking on the paft ofthe student. a 

We counsel everyone who values his peace of mind 
tp procure a cop of these Solugions, if called upon 


to interpret and expound the numerical sults of tife 
o * 


original “ Elementary Hydrostatics.”« 
e 
ee A. G. GREENHILL. 
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‘are too small. 


e THE author states 
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° OUR BOOK SHELF. 


lhe Trigonometry for the Use of Colleges and Schools. 


With numerous Examples. By I. Todhunter, F.R.S. 
Revised by R. W. Hogg. (London: Macmillan and 
0., 1891.) e e 

ODHUNTER’s “ Trigonometry ” is a very familiar friend 
of ours, and we have now before us a bundle of letters 
which we received from the author in 1861 and 1862, in 
reply to our criticisms and corrections ‘of the early edi- 
tions, The first dition swasmed with small errata, for 
the pointing out of which we received warm thanks. It 
was a good beok for some years, on account of the 
excellent collection pf problems, but of late it sadly 
wanted bringing up to date. Mr. Hogg has done his 
work well, but possibly he would have produced a better 
independent book. The first 200 pages have undergone 
very little changé, and We have only noted here and there 
an interpolated article. Chapter xviii., ‘‘ Miscellaneous 
Propositioffs,” contain¢ several novelties (as contrasted 
with the last edition we have of the original work), such as 
geometrical proofs of familiar formule and graphs of 
the trigonometrical efunctions. There are aumerous 
important additions in chapters xxi.-xxiv., which bring 
this part of the work more ex rapport with present day 
equirements, notably Schlémilch’s resolution of sin 6 
into factors, and a too brief account of hyperbolic func- 
tions. The prime feature is the addition of a very great 
number of excellent recent exercises in all parts of the 
subject. The work forms a good school-book, and will 
meet the requirements of a large number of students, 


Lessons in Astronomy. By °C. A. Yotng, Ph.D., LL.D. 
(Boston, U.S.A., and London : Ginn and Co., 1891.) 


Tuis is the third of a series of text-books recently pre- 
pared by Prof. Young for use in schools and colleges of 
different grades. The two previous ones have already been 
noticed in NATURE (vol. xxxix p. 386, and vol. xli. p. 485). 
The present work is described on the title pagg as “a 
brief introductory course without mathematics,,for use in 
schoo's and s€min&ries.” The three books have muchein 
common, and each one has many good points, We 
cannot help feeling, however, that the steps between them 
Alm@st exactly the same ground is 
covered by each, and they differ chiefly in the amount of 
previous knowledge assumed. But the acquaintance with 
mathematics required for a thorough comprehension of 
the “Gené@ral Astronomy” is by no means great, and even 
for the “ Lessons” a certain knowledge of geometrical 
principles js essential. If we must needs have three 
books, the “ General Astronomy” contains too little, and 
fhe “ Lessons ”—a book ofesome 350 pages—contains too 
much. 

The chief variation calling for notice is in the portion 
dealing with uranography. This now forms chapter ii., 
and, with the aid of he maps, forms a fairly conepfete 
and easy guide to the constdllations. The notes on the 
legendary mythology of the constellations, which have 
been added for the benefit of students not acquainted 
with classical liserature, gives this chapter an additonal 
irfterest. ° e e e 

The book is brought well up to date, and is a model of 
good pfinting. ey 


Cosmical Evolution: “a New Theory of the Mechahism 
0§ Nature. By Evan McLennan. (Chicago: Dono- 
hue, Henneberry, and, Co., 1890.) 


hag tht essential pringiple of the hew 
theory is “that every known heavenly body is connected 
with its neighbouring heavenly bodiese by means of real,» 
material bonds, and that every phenomenon of the uni- 
perse, withou®, exception, is due solely to the action of 
bodies upon one ané@ther through, and by means of, these 


bonds which join them together ” (p. 48). 
NO. $4937, VOL. 44] 
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Among the principal evide&ces in favour of the exist- 
ence of this material planetary connéttiog is that “we 
actually see them with the naked eye” in the zodiacal 
light a&id in the streamers of tfe solar corona. b 

The theory is of a very general natuye, and includes 
not only eosmical but terrestrial phenomena, such as 
aérial and atfeous tides? terrestrial elettricity and 
magnetism. The authoreis*of opingon that “tRe greater 
Ha vitae is due to the sun, and the lesser to the moon” 
p. 291). 

The cofditions of prelurtar and other races of mankind 
are also discussed (p. 360). The work cbnsists of 399 
pages. There is flo index. 

© 


The Telescope: an Introduction to ov Study of the 
Heavens. By J. W. Williams. “.(London? Swan 
Sonnenschein and Co., 1891.) « 


THE writer of this book is author of “ British Fossils, 
and where to SeekeThem,” and “Land and Water 
Shtlls, &c.” In his preface he quotes with approval 
the adage, “ Ground your knowledge of any special group 
on a general knowledge of nature as a whole.” This 
is perhaps why he now turns his attention from shells 
to astrofomy. “However this may be, the work hag been 
carefully compiled, and is to be recommended as a safe 
guide. Some of the illustrations are excellent. 





LETTERS TO THE*EDITOR. 


[The Editor dow not hold himself responsible for opinions ex- 
pressed by his correspondents, Neither cara he undértake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE, 
No notice is taken of anonymous communisations.] 


Silver Lodes and Salt Lakes. 


Since the discovery, some five or six years ago, of the extra- 
ordinary Broken Hill lode of silver-bearing ores, the public ex- 
citement on the subject in this part of the world has been 
attended with comparatively little scientific interest in reg&rd to 
the geologigal features of the argentiferous country and the 
probabl® origin of deposits so vast and so remarkable in cha- 
racter; yet I believe that an examination of the main topo- 
graphical and geological features of the eastern parts of South 
Australia and the western parts of New South Wales will 
probably throw more light upon the interesting subject of the 
origin of argentiferous Jodes than the study of any other now 
known part of the globe; and, as I have had an opportunity of 
going, closely into the matter durfng a rgcent visit to Broken 
Hill, I propose to lay brie@y before your readers a few facts 
which seert to afford presumptive evidence in favour of the sup- 
position that salt lakes and silver lodes arg causally connected. 

An examination of the ores zz siiu at Broken Hill, and 
especially in the portions of the lode which are known as blocks 
10 and 11, reveals the fact that stratification @lmost exactly 
similar to that of an ordinary alluvial deposit is practicay uni- 
versal throughout the lode. So obvious has this Wen from the 
very beginning of the working, that almost every mining man who 
has had anything to do with Broken Hill has remarked upon the 
very obvious fact that the ores are to b@ ascribed to an aqueous 
origin. The fissure in which the lode occurs varies from a few 
feet to seventy or eighty gards in width, and has almost vertical 
wails, Within these boundaries the stratified @deposits of car- 
bonates and chlgrides are intermidgled with immense bodies of 
kaolinsand sulphides, with a considerable agnount of an interest- 
ing silicate of zinc, also carryjog silver and lead.® The Barrier 
District is one of the drieste int the whole of this very dry ĉon- 
tinent, and there is no river within about seventy or eighty 
miles. “The few igtermittent wat€rcourses which exist in thé 
locality dq not suggest anythjng but a dry and arid climate. 
In fact} the greatest difficulty now nfet by the mines and 
by the town of Rroken Hill, which contains about 27,000 
inhabitants, is the scargity of water, and the doubtful nature 
of any catching grounds that have been suggested. If, 


ejperefore, water waœ the agency by which the deposfts of 
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e Creek at some period of time not af all remote. 
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ore togk place, it is eviden? that the conditions at the time 
must have beeg very different from what they are at present. 

The key to the whole situation seems to lie in the f&ct, which 
@as been so well pointed ®t by Mr. Alfred Russel@ Wallace 
and others, that the whole of the regions of Central Australia 
have emerged ffm the ocean at a period which, from a geo- 
logical point of view, is compagatively receng.e The axial lines 
of the watershed ranges appear to be rising at a more rapid 
rate than the neighboufing plains, {nd consequently some strange 
and interesting changes are taking place in the relations of the 
eatchment areas of floodevaters ang their@utlets, Ingthe locality 
of Innamincka, almost due north from Broken Hill, there occurs 
a phenomenon which is obviously due to gome such change of 
relations. The Strezlecki Creek runs to the south-west from 
Innamincka, Its bed holds immense deposits of drift-san@, and 
án the adjoining peins are to be seen many curious parallgl 
ridges of sand-hil Sy all strongly*suggestive of the action of drift 
water, such as at times passes across the surface of these vast 
interior plains at flood time. The Strezlecki Creek was ap- 
parently the outlet for most if not dil of the water of Cooper's 
But af the 
present day it is only once in every four or five years that the 
stream runs at all. When a very high flood fills the bed of the 
Cooper to overflowing, the waters find their way over the low 
ridge of land which separates the present bed of the Cooper 
from that of the Strezlecki, and so on to Lakes Bl&nche and 
Gregofy—those large salt evaporation pans which can scarcely 
with propriety be dignified with the name of lakes. The gradual 
elevation of the low ridge would appear to be the most probable 
explanation of this interesting phenomenon. Now, to the south 
of Broken Hill, and in the vicinity of the River Darling, there 
is to be found ample evidence of a somewhat similar occurrence. 
Vast accumulations of sand in parallel ridges are still to be seen 
crossing the plains, and a large river bed extends, from a place 
quiteclose to the junction of the Darling and Mufray, northwards 
in the direction pf Broken Hill. Whether this ‘ Anabranch,” 
as it is called, is really an old bed of the River Darling or not, I 
will not stay to Jnquire. It would, however, appear practically 
certain that some slight alteration in the level of the land has 
been responsible for the change in the direction of the fow of 
water. 

The case is not an ordinary one of the diversion of a 
river owing to the accumulation of its own alluvium ; and the 
sand ridges, which in places extend right down to the bed of the 
preseht river, suggest the action of water on ascale of magnitude 
very different from that which is at present to begeen. Here, 
then, we have both to the north and to the south of Broken 
Hill evidences of the existence in former times of floods of 
water, which at the present day are never at all to be seen on 
the southern side, and only once in every four or five years on 
the northern side. It is to be observed that both of these 
localities are within the line of country formed by the parallel 
mountain systems of the Flinders Range on one side and the 
Grey and Barrier Ranges on the other side. Between thege two 
ridges the land slopes gradually tosthe west, and three salt lakes, 
of which the largest is Lake Frome, attest the fact®that in all 
probability at one tinge vast quantities of sea-water were im- 
prisoned by the rising of the land from the level of the ocean. 
But in South Australia these two ridges are joined by a band of 
high land, on Which the present railway to Broken Hill has been 
laid. [his band of country forms, along with the ranges at each 
side, a sort 8f cz? de sac, from which at present the waters could 
have no escape to the southwards unless they rose to # higher 
level than is ever noticeable under existing conditions. 

But this has not beef the case in times gone by. The evi- 
defices of the action of water in the neighbourhood of the 
‘* Anabranch ” make it te appear practically certain that at one 
time the flood w&ers, which gwept through the salt lakes, must 
have poured over the ridge towards the River Darling, and 


- found an outlet by tæt means. This, then, brings me to tlfe most 
* significant fadt to which I wish to,direct attegtion. 


The locality 
of Broken Hill is the lowest ,pfints in the axig of the line of 
country which forms what I have alluded to as the ce de sac. 
In the absence of any survéy from which eull data could be 
deduced, it is suffictent to takesthe levels of all the gailway 
stations from the Flindérs Range to Tarrawingie—agpoint forty- 
two miles north-east of Broken Hill. These show that the 
railway (which happens to follow theeling of the ridge) dips 
gradually to Broken Hill, and th€n rises again towards Tarra- 
wingie. The conclusion ds therefmre ineitable, frem the datae 
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to which I have already referred, that Broken Hill is the locality. 
at which the accumulations of flood-water from the great 1¢gion 
of the salt lakes must have found theirgway across the connect? 
ing ridge and on towards the River Darling. I believe, if the 
localities of the silver lodes of Potosi and Comstock ar® ex- 
amined, they wll be found to bear sonféwhat the same relation i» 
the extansive salt marshes south of Lake Titicaca, and to the salt, 
mud, and alkaline lakes respectively, that Broken Hill does to 
Lakes Frome, Bianche, and Gregory; but, in the case of the 
last-named, the time at which the action took place is apparently 
much more recent, and the,evidences waich it has left are, 
therefore, all the more evident. It is a significant fact that the 
whole of the horseshoe-shaped line of country, of which, as I 
have said, Broken Hill is the lowest point, is highly mineralized, 
and contains mines for gold, silver, còpper, and lead; but of 
all these mines, the Broken Hill lode is really an epitome, con- 
taining, as it does, nearly every metal which is known to the 
practical miner, and some also of ghose which are more of 
scientific than of practical interest. In view of the existence, 
among other things, of large lateral shoots from this gigantic 
lode containing the largest specimeffs of native silver yet dis- 
covered in any part of the globe, it seems difficult to account 
for some of the phenomena present at Broken Hill without pre- 
mising the agency of electro-depositiog. Several of the argu 
ments which were adduced by me in NATURE of March 20, 
1890, in regard to the occurrence of gold, would appear to 
furnish equally strong presumptive evidence that earth-currents 
acting along the axis of the range have had something to do 
with the deposition of metals from their solutions during their 
passage across the ridge. My present purpose, however, goes 
no further than to call attention to the probable origin of the 
lode, which I believe is to be found in the minerals held in 
solution in the waters of some of the vast Australian lakes and 
evaporation pans, ° GEORGE SUTHERLAND. 

Adelaide, South Australia. 
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A Magnificent Meteor. 


AT 1.15 a.m, on July 31, I observed a most magnificent 
meteor—& veritable Andromedes, It was much larger than 
Jupiter, which was on my right, in the constellation Pisces, 
shiningeto the best advantage on a dark blue sky. After the 
retina of my eye got clear of the dazzling ljght əf the meteor, I 
tutned to Jupiter, which was in a favourable condition for com- 
parisgn, the clouds being opportunely absent, but it looked at least 
three times smaller than the meteor, which, indeed, was entitled 
to be called a fire-ball. It illuminated&he whole district with the 
brilliancy of the noonday sun. I traced it back through Mira 
Ceti, and to the right of Mesartum Arietis, into the direction of 
A Andromedae. This magnificent meteor exploded near the 
earth, without any detonation. 
There was a very peculiar featuge in the apparition of this 
meteor : it appeared to be very tear to me, and between its 
body and the horizon behind it there seemed to Be a vas: dis- 
tance. In its explosion it assumed very large dimensions, and 
the effulgence lasted for three secfhds with undiminished splen- 
dour. In reality there were two explosions. The trail of light 
was dim, except immediately behind, where it was thick and 
bright, but of short duration. ô 

A the night of July 31, and on tbe moraing of Aug&st 
I, there was a brilliant disfMay of stars for this time of 
the year; the Milky Way was well defined from horizon to 
horizon, denoting a certain degree of frost. At present, Jupiter 
is thẹ most conspicuous and most briiliant grnament in the 
nocturnal heavens; here ® Scotland its glory is anhanced æy 
the somewhat frosty nights which occasionally visit us about 
this season. e DONALD CAM@RON, 

Paisley, August 3. id 

e 


Bees and Hone$-dew. e 
NEAR here is an avenue ef alternate beech and oak trees@and, in 


walling tRrough $, my attefition has lajely been drawn to a loud e 


humming in the beeches, similar to that hedtd in lime trees when 


ein flower, while the gaks are silent. The sound is, I find, jeo- 

duced from bees in search of the Aphissecretions on the leaves 

of the beeches, the under sides of which are sticky with the sub- 

stance. The bees appear to he all of ongtype*-® small size of 

the large humble-bee—with a white tail. They newer se:tle on 

the under sides of the leaves direct, but just on the margins 
s 


J e o 


The light was perf&ctly white. , 
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‘and then creep underneath, when, afier running about and ex- 


diausting the supply, they fly off to another leaf, exactly as if 


The leaves of the oaks are clean, 


they were visiting flowers. 
F. M. Burton, 


and pave no “*honey-dew ” on them. 
é ighfield, Gainsborough, August 5. 





Dredging Products. ý 
AMONGST the products of the dredgings which my friend the 
Rev. J. H. Crawford and J are procuring from the Voe here, I 
am glad to be able tô record the presence of Actinotrocha, We 
only got two or three specimens at first, but to-day a large 
number was procuæd from the surface net. One or two have 
attained to the Phoronisgcondition since being brought in. They 
answer in all respects to Actinotrocha branchiata, but seem to 
be as a rule less pigmented than the specimen found in St. 
Andrews Bay. 
Actinotrocha tramchiatathas now been found on both sides of 
e Scotland and England, and also at Heligoland ; but, besides 
being got ine the North Sea and on the west coast of Britain 
(wide NATURE, vol. xxxiv.), it seems also to be found on 
the western side of the Atlantic, for Wilson records it from 
Chesapeake Bay. It is thus distinctly a northern form, but has 
a wider distribution tha® has hitherto been supposed. e 
ALEXR. MEEK. 


Sullom, Northmavine, Shetland, August 4. 
* 





THE INTERNATIONAL CONGRESS OF 
HYGIENE AND DEMOGRAPHY. 


N EVER before, perhaps, in the history of science has 
there been assembled together such a numerous 
gathering of eminent men of science ®f different nation- 
alities, or representing so many countries, for the purpose 
of discussing scientific problems. ° 
Although it is little to the national credit that the 
importance of international Conferences on Health was 
suggested by the Belgians and not by ourselves? the con- 
ditions we are under here must not be forgotten. All 
other civilized countries have strongly representedeamong 
their Ministers, anal among administrators, mer®of know- 
ledge and competence; and elsewhere such Congresses 
are treated as of national concern. . 
Here, even in the majter of health, such powerful and 
economical methods of obtaining and distributing know- 
ledge, such as Congresses like the present afford, are 
absolutely ignored by the party politicians to whom we 
a commit oar national welfare. H 
There can be little doubt that most of the good which 
e iscertain to arise irom the deliberations now going on 
must be ascribed to the Queen and Prince of Wales, who 
tame forward as Patron and President of a Congress 
ignored, as we have said, by our marty rulers. This has 
been pointed out by the SZ. /ames’s Gazette :—‘‘ The 
Prince of Wales has rendered a not inconsiderable 
service to his country ®y good-naturedly pulling the Gon- 
gress out of the fire, and regdering a partial success of 
what came near to being a sad fiasco. But for his com- 
plaisance in sacrificing his holiday in coming up to 
London to take the chair, no public personage would 


© have beenspresent to welcome the two or three, thotfsand 


guests bidden to the metropolis, or to give attraction and 
dignitp to the opening megjing. ... There are three 
Ministers whose departments ‘have relation to the sub- 
jects treated by the Congress: Mr. Ritchie, who ig our 
gugs¢-Minister of public health and relief; Mr. Chaplin, 
whosg department deals with the hygiene and prevention 
, of disease of animals; ‘and Lard Cranbrook, who ecan- 
trols medical edu@ati@. Not one of these Ministers was 
ppesent yesterday. Not even the Registrar-General, the 
head of the departmgnt of vital statistics, or a representa“ 
‘tive of theeHome Secretary, took part in yesterday’s 
“meeting. T&é Prigce, however, saved the position.” 
The devoted and unpaid Jabours of many eminent men 
have, howgver, with uns slight touch of national feeling 
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in high quarters, already rehdered the success of the 
Congres$ unparalleled, and it is reall} wopderful to see 
what théy have done, in spite of the enormous difficulty 
of arrahging for a large nurfber of people in such æ 
city as London. Even the facilities afforded by Burling- 
ton House*and the University of Londén buildings do 
not include a h&ll large enough for an adequafe reception 
room ; at first, therefore,sthere wege difficulties, largely 
owing to itsgabsence. This will hardly be wondered at, 
when we state that the numbers enrglled already are about 
3000, and ‘that there are 4b delegates from the Germaf 
Empire and 70 from India, only to give two instances. 

In anticipation of the meeting, among other official docu- 
men&toonumeroustomention,was prepared a Hand-book 
te London, with special reference to the needs of the mems 
bers. This is a volume of 250 pages, in Frefich and 
English, with eight plates showing the position of haspitals, 
cemeteries, markets, ang the like® This has been published 
by Messrs. Cassell. [here is another volume of 233 
pages, containing abstracts of the more important paperse 
to be read. Nor have the English Committee been the 
only’ workers. We have “Denmark: its Medical Or- 
ganization, Hygiene, and Demography,” with numerous 
ilustrati8ns and maps, published in English by authority 
of the Danish Government in time for the Intern&tional 
Congress. This has been published by Messrs. Churchill. 

In spite of the abstentation of any notice on behalf 
of the Government, it is pleasant to note the way in 
which the Lord Mayor and the Corporation, the Royal 
Colleges of Physicians and Surgeons, and numerous other 
public bodies and private individuals have kept up the - 
credit of the mation for hospitality. Among the conver- 
saztont must be specially mentioned that at she Guilfihall 
on Tuesday evening, when the Lord Mayér regeived the 
members of the Congress. It was a brilliant and impres- 
sive sight, enhanced by the uniforms of foreign officers, 
and the unfamiliar garbs of members of our own distant 
dependencies. The various social arrangements made by 
the organizing committee are recorded in a special 
pamphlet of fourteen pages. 

The proceedings began on Monday by a meeting jn St. 
James's Hall, presided oter by the Prince of Wales. Sir 
Douglas Galton first presented the Report of the Per- 
manent International Committee, and zwter alía gave the 
following account of the general organization :— 

“The work of the Congress has been arranged in two 
divisions, viz. hygiene and demography, and it has been 
found necessary to divide the former into nine sections, 
each under a separate president, and with separate orga- 
nizawon. Committees have been gganized in foreign 
countriesgto further the Mterests of the Congress in a 
more direct manner than could be done from England. 
Delegates have been appointed by all the Governments 
of Europe, and also by the United States, Mexico, Vene- 
zuela, Japan, Persia, Egypt, by the provincgs and native 
states of the Empire of India, by the most important 
colonies, and also by numerous municipaleauthorities, 
univesities, scientific and medical societies, and other 
institutions throughout the world, and large numbers of 
the most importart authorities dh the subjects to be 
treated of have sent communications to be laid before the 
Congress.” ° : 

After the reading of this Report, the Pfince of Wales 
opengd the pfoceedings by a careful and sympathetic 
address. One part of it referred to tl dangers to health 
inevitable to th conditiogs under which we live. „He 
remarked in elation to ‘these dafigers :— 

“% It*will be no, trivial work iftheir sources and probable 
remedies can be cfearly pointed out, and especially if 
this can Qe done, as ina Conese- sich as this it should 
be, in a strictly gcientific manner, calmly and dispassion- 
ately, without anyyeference to either general or municipal 
politics, or for any other purpose than the promotion of 

ehealth. Je is only 8n convéction sach as may thus bè pro- 
z kd . i j id i s 
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of the sixty subjects are difided into different sections, 
corresponding gto “the’ separate branches of the same 
trade, or to the practice of the trade in sé@parate 
lo®@alities. n ° 

In the new Rrogramme we notice many important 
additions. A practical test, which is the surest preventive 
of cram, and®excludes those @ho are not tAgaged in the 
trade fron? presenting themselwes for examination, has 


been added to the syllabus of nearly all the subjects, 
Thus, next year, for thg first time, there will be pe nal 
examinations in such widely different subjects ds photo- 


graphy and boét and shoe manufacture. In many sub- 
jects dealing largely with the practic applications of 
science the syllabus has been entirely re-written. ‘Phis 
isethe case with “Ejectrical Engineering,” which is now, 
divided into two main subjects—“ Telegraphy ” and “ The 
Transmission of Power”—the former being again sub- 
divided, in the honours $rade, into “ Telegraphy” and 
“Telephony,” and the latter into,“ Electrical Instru- 
Ments,” “Electric Lighting,” and “ Dynamos, Motors, 
&c.” The subject of “ Mechanical Engineering” is simi- 
larly divided into different sections. The Progranfme 
has been increased by the addition of a syllabus of in- 
struction in “ Goldsmiths’ Work,” in which subjec® a large 
class hfs been already established in Birmingham, and 
of a syllabus in “Ship Carpentry and Joinery,” which is 
intended to meet the requirements of artisans engaged in 
the different shipbuilding yards throughout the country. 

The continuous increase in the number of candidates 
for these examinations, and in the number of students 
receiving instruction in the different centres throughout 
the cquntry, shows that thereis a genuine demand among 
artisans for p®actical and concrete instruction dealing, in 
the first plage, With the facts with which they are familiar 
in their every-day work, and, afterwards, with the sciengific 
principles explanatory of those facts. From the table 
found on p. 17 of the Programme, it appears that this 
.year 7322 candidates presented themselves, as against 
6667 in the previous year, and that the number of 
students under instruction increased from 12,022 to 
13,202 

The memorandum issued to Céunty Councils, to which 
we have already referred in these columns, is reSpublished 
inthe Programme. It draws the attention of County and 
Borough Councils to the fact that, after the examination 
in May 1892, the grants hitherto paid on the results 
of the examination will be withdrawn, and that a sub- 
stantial portion of the funds thus set free will be 
devoted to the improvemgnt of the machinery of the 
examinations. Indigations of the direction in wich 
these improvements will be m&de will be foupd in the 
new Programme. It is important that the managers of 
technical classes should fully understand that, in future, 
the maintenance of such classes will depend entirely on 
local support.e The large sums placed at the disposal of 
County, Councils clearly render it no longer necessary 
that the City: Guilds Institute should continue to make 
grants on results, which, although amounting ia the 
aggregate to a large sum of money, proved to be quite 
inadequate to properl® support the classes. It is, how- 
evef, to be feared that the grant-earning tendency of the 
teachers and managers of local sfhools may cause the 
distinctly technological subjects of instruction to be neg- 
lected for the sake of science subjects by “vhich grants 
may still be ogtaine@ from South Kensington. To prévent 
this, it is necessary that Coungy Counci® should realize 
the full importance of fhe ‘work’ which Patliament has 
thrown upon them, and should recognize that in futyre 
they will be the authorities responsible fór the conduct of 
the technical and, indeedg the secondary educgtiot also 
of the county. In the competition for, money grants, 
technical subjects will be placed ata distinct disadvantage 
as compared with ordinary sciéhce subjects, and it is the 


more necessary, thergfere, th@t the *eachinge of theseet 
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subjects should receive adequate support? from local 
authorities. e 


In order that the teaching in different localities may be * 


duly adapted to the trades practised in those localities, 
and may be regulated by these requirements, and not y 
the grant-earnihg capacity of the sfbjects of instruction,@ 
it is ver desirable that County Councils should organize, 
independently, 9r in connection with the City Guilds 
Institute, a system of inspection of local classes. The 
value of examinations is immeasurably increased when 
they are supplemented “by fnspection By competent ex- 
perts, and it is to be hoped that some system of inspec- 
tion of technical schools, which shall inclide the methods 
of instruction adopted, will soon be erganized. 

The Institute’s Programme offers to different localities 
a wide choice of trade subjects, ranging from simple 
handicrafts to industries involvigg some of the most 
difficult applications of physical and chemical science. 
To the syllabus of each subject ig added a valuable list 
of works of reference, which forms by itself a very com- 
plete guide to books in technology. The list of examiners, 
emany of whom have this year been newly appointed, in- 
cludes weH-known experts in each Branch of trade, and 
is a guarantee of the efficiency of the examinations. 
The future development of technical education is now 
yery largely under the control of County Councils. They® 
possess the funds without which no real progress can be 
made. But, besides funds, experience and organization 
are needed, and there can be no doubt that the members 
of County and Borough Councils will derive much valu- 
able information, and many serviceable suggestions, from 
the new edition of tae City Gailds Institute's Programme 
of Technological Examinations. 
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BOTANICAL SURVEY OF INDIA. 


HE organization of a Botanical Survey of India, 

which has been under consideration since 1885, has 

been finaly settled by the following resolution of the 

Government of India, dated Calcufta, February 26, 
1891 is- 

A) The scheme for carrying out the botanical survey 
of India, which has been under @onsideration for some 
‘time, was finally completed a year ago, and His Excel- 
lency the Governor-General in Council considers that it 
is now desirable to publish the details for the general 
information of local Governments and Administfationss 

(2) In February 1885, Mr. T§fiselton Dyer, Director of 
the Royal Gardens at Kew, prepared for the Gevernment 
of Madras a Memorandum on the constitution of a, 
Botanical Department for theeMadras Presidency, one 
result of which was the eventual establishment of a 
Botanical Department for that Presidency. In sanction- 
ing the Madras Department, the Secretary of State for 
Indiatook the opportunity to suggest for the considera 
tion of the Government of Bhdia whether, without inter- 
fering with the control exercised by the Provincial 
Governments, it would not be possible to bring into com- 
muni@ation the various, Botanical Depamments of the 
different Provinces, the desirabisity of such an a&sociatioh 
having been prominently noticed by Mr. Thiselton Dyer 
in his Memorandum of Pebrbary 1885. The *wider 
scheme thus suggested by the Sereretary of State was 
accordingly considered ; and the first step taken for the 





organization of a Botanical Surve} for all India, which . ẹ 


was to haye its cgntre in*the mee Botanical Gardens at 
Seebpur, Calcutta, was the tra c 

the Government of the North-Western Provinces and 
Qudh, to that of the Government of India, of the Super- 
intendent of the Botanical Gardens & Saharanpur. This 


sfe from the control of « 


8 


measure was demanded by the need for batGhicad survey‘, À 


in the Punjab, Rajputana, Central India, and the Central 


Provinces, which had hitherto been unrepresented by any 
te . 
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botanical officer, as well as by the necessity for having a 

baganical officer at the disposal of the Government of India 
e to accompany military expeditions beyond the frontier. 

Arrangements were then made, with the concurrence of 

the local Governments concerned, under which the follow- 

eing territorial divisiĝn of India was préscribed for the 
purposes of botanical survey :—~ ° 

Under the Superintendent, Royal Botanical Gardens, 
Caicutta.—The Provinces of Bengal, Assam, and Burma, 
the Andamans and Nicobars, North-East Frontier Expe- 
ditions. * ° 

Under the Government Botanist, Madras.—The Presi- 
dency of Madms, the State of Hyderabad, the State of 
Mysore. ° 

Under the Principal, College of Science, Poona.—-The 
Presidency of Bombay, including Sind. 

Under the Directoy, Botanical Departinent, Northern 
Jndta.—The North-Western Provinces and Oudh, the 
Punjab, the Central Provinces, Central India, Rajputana, 
North-West Frontier Expeditions. 

The distribution above stated was reported to Her 
Majesty’s Secretary of State, and his Lordship has bees 
pleased to express®his satisfaction with these arrange- 
ments. 

(3) The Government of India now desire to communi- 
cate the following observations as to the central position 
which, in conformity with the suggestions of the Director 
of the Royal Botanical Gardens at Kew, the officer at 
Seebpur will occupy in the scheme for the botanical sur- 
vey of India, and as to the sphere and nature of duties 
of each botanical officer, so far as they are connected 
with botanical survey. ° e 

It is desirable that the Seebpur Institution—which, as 
remarked by Mr. Thiselton Dyer, “though technically 
Provincial, must, at any rate in external estimation, from 
its age (it has passed its centenary), from its scientific 
traditions, and from the splendour of its meintenance, 
rank as Imperial”—should, without any interference 
with the Provincial control over the Royal Botagical Gar- 
dens, be offigially recognized as the acknowlealged centre 
of the Botanical Survey of Jndia, and that to it shoultl be 
referred the solution of all problems rising ous of the 
practical or scientific study of Indian botany. In view 
of the important pé&ition which the Superintendent of 
the Royal Botanical Gardens, Calcutta, will thus occupy 
as the central authority in the Botanical Survey of India, 
the Govgrnment of India have, with the coñcurrence of 
fhe Secretary of State, added to Dr. King’s present 
designation the official tgle of “ Director of the Botanical 
Survey ef India,” and it is requested that in all corre- 
ə» spondence dealing with subjects relating to general bota- 

nical exploration the lat@r title ghould be employed. The 

more effective botanical survey of Burma and Assam 
has also been intrusted to the Director, who will arrange 

a definite programmg each year for the purpose ingcom- 

*municationewith the Chief Commissioners of thdse Pro- 
vinces. He willalso submit a separate Annual Report 
on the botanical exploration and researches effected 
during the year. The Government of India record with 

Satisfaction fhat the local Administrations of “Burma 
and Assam have each @ontributed an annual®grant from 

Proyncial revenues as gn addition to the Imperial grant 

for the botanical survey of Meir provinces. 

© The investigation %f the flora of the Madras Presidency 
and of the Hyderakad and Mysore States has been in- 


e tfusted to Mr. M. A. Lawson, the Government Botanist 


an@Director of Cinchéya Planfations, who hgs exgrassed 
his opinion thag the Whole survey of ‘the territories in 
question might, if diligently prosecuted, be completed in 
three or four years , x 
.° In Bombay, a scheme involving an annual expenditure 
e of R& 45@peper, annum on botanical work has been 
- sanctioned, and fr, Cooke, Principal of the College of 


Science, Poona, is officially recognized as in charge ofe 
e 
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Bomlay. The former place's to be the head-quarter$ of 
botanical research and collections, gnd the existing 
herbarium there is fo be developed. 

By the trarfsfer of the sefvices of the Superintendent of 
the Government Botawical Gardens, Saharfnpur—who 
now bears, the designation of Director of the Botanical 
Department, Northern India—thg services of this offiger 
are, as dlready explained available for scientific investiga- 
tion in all Provinces and States in NortHern and Central 
India, as well af on expeditions beyond the north-west 
frħtier. Mr. Duthie, the officer now holding the appoint- 
ment, was thus in 1888, by his depyfation to accompany 
the Black Mountain Expedition, enabled to acquire in- 
formation concerning the flora of a country Which had 
not hitherto been botanically “explored. During the last 
three years, Mr. Dughie has also been deputed to Simla 
iw the hot weather to assist in the preparation of te 
“Dictionary of the Economic Products of India,” and 
difting the same period he has been engaged in the 
botanical exploration of Rajputana and.of the Central 


Provintes. a 





M. FAYE’S THEORY OF CYCLONES. 


N his admirable work on “ The Principles of Science,” 
the late Prof. Jevons thus sums up the characteristic 
mental attributes of the great scientific discoverer :— 

“He must be fertile in theories and hypothesgs, and 
yet full of facts and precise results of e€perience. He 
must entertain the feeblest analogies °and, the merest 
gugsses at truth, and yet he must hold them as worthless 
till they are verified in experiment. ‘Where there are 
any grounds of probability, he must hold tenaciously to 
an old opinion, and yet he must be prepared at any 
moment to relinquish it when a single clearly contra- 
dictory fact is encountered.” 

In his theory of cyclones, M. Faye has abundantly 
proved himself to possess those attributes that are de- 
tinedyin the first phrase of each of these sentences, and 
particularly the final one. Whether, however, in his treat- 
ment of this subject, the manifestation of the remaining 
and qualifying attributes is equally recognizable ; whether 
he has fairly grasped and duly weighed all the established 
facts that are relevant and even essential to his hypothesis; 
and whether, among those that he has overlooked, there 
ar@not some that are “clearly cogtradictory” to the re- 
quirements of his theor%, and therefore fatal to it--these 
are the questions that I propose to inquire into in the 
present article. ° 

A true theory of cyclonic storms has not merely a 
scientific interest, it has also practical hgarings of very 
high importance. When a shipis involved in the outer 
circle of a tropical cyclone, the vital problem which the 
seaman has to solve is, how to escape the fearful squalls 
of the inner vortex and the tremendous cross-seas of the 
central calm. In order to do this he must be able to 
judge of the bearing of the storm-centre from the 4ctwal 
position of his shif, and, to determine this point with 
even approximate accuracy, his sole guide is the direc- 
tion of the “vind. It may well be, then, that the safety 
of his ship, his own life and those 8f his fellow-seamen, 
are involved ®in the right answering of this question, - 
“ Does théstorm-cenfre bear &t right angles to the local 
direttion of the wind, or is x% from two to four points in 
advange of this position ?” M. Faye’s theory assumes 
ang inquicates the former; the latter is consistent only 
with the hypofhesis of an indraught front all sides, and 
an ascending qursent over the storm, the existence of 
which M. Faye persistei#ly denies. é 

M. Faye’s views on tife natuse of cyclonic storms are 


—o-— 
` - ° 
botanical research in that” Presidency. A herbarium 
exists at the College of Science, and a botanical collec- 
fion i? in course of formation at the Victoria Gardens, 
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too we} known to render necessary any detailed descrip- 
tion of them, An account given by Mr. Arcltibald in 
vol. xxxviii. of this journal (p. 149) is quoted witHout dis- 
@pproval by M. Faye in*his latest publication’ in the 
Comptes rendus and may therefore be accepted as just. 
Its essential points are that cyclones are génerated as 
great eddies in the higher “regions of tfe atmosphere, 
and that there is a dagynrush bfeair in the vortex. “ Dans 
ces tourbillons, tout semblables à ceux quigse forment 

ans les cours d’eay les spires, g’abord très larges, 
iront en se rétrécissant par en ‘bas, et leur girations pro- 
gressivement Accélérées, en vertu d’une loi bien connue 
de mécanique, aménent au contact di? sol, et y concen- 
trent sous une aire bien plus étroite que celle de*leur 
embouchure Jes éngrgies contjnuellement renouvellées dy 
fleuve aérien jusqara ce que son élargissement croissant 
aboutisee à la décomposition du cyclone.” 

Further on, with respe@t to the descending current in 
the vortex, he remarks: “ L’air egvoyé en bas sera en 
petite quantité mais animé dune vitesse de rotatfon 
énorme.” 

I leave aside for the present any criticism of the $hy- 
sical and mechanical actions which M. Faye conceives 
to take place in these unfortunately inaccessible®vortices 
of the Shigher atmosphere, and which J, for one, am unable 
to reconcile either with the results of direct observation 
or with well-established physical laws. For the moment 
I wish to concentrate attention on the question of fact, 
whether there is an indraught of air to the cyclone vor- 
tex at the earth’s surface, and therefore necessarily an 
ascending current over it, or, on the contrary, an outflow 
froma descending current. This is the csucial point of 
the controv&sy, and by the answer M. Faye’s theory 
must stang or fall. Indeed, M. Faye seems to recognize 
this, since he says :— ° 

“Largument le plus solide, celui qu'on wopposait 
toujours pour prouver que Pair était ascendant dans les 

. cyclones, à savoir le fait que les isobares étaient partout 
et toujours coupés sous un angle assez notable par les 
fléches des vents, de manière à accuser une tendance 
nettement centripéte, &c.” 

He admits, too, that in certaħ cases there is really an 
indraught and ascent of air; only, on his view, these are 
not cyclones. 

In order to forestall any objection on this score, I will 
take as the subject of inquiry the cyclones of the Bay 
of Bengal, the typical -cyclones to which Mr. Piddington 
first applied the name, however etymologically incorrect. 
I trust, by this restriction, to escape ignominious dismissal 
from court on the plea that my witnesses are impastors 
—merely “ prétendus cyclones *—and that theix evidence 
is consequently irrelevant. 

My first experiené¢e of a great tropical cyclone was the 
memorable storm that devastated the port and city of 
Calcutta oneOctober 5, 1864. Up to that time, my 
acquajntance with cyclones was, like M. Faye’s, “ aca- 
demic”; amd under the impréssion that Reid’s and Pid- 
dington’s description of the winds, as blowing in@ircles 
or at right angles to the radius vector of the vortex, was 
an established scientific fact, on the evening of that day 
i sketched out, for the information of some friends, the 
probable coursg of the'storm that Was then passing away, 
having swept the port of dts shipping, and left half the 
nouses around us more or less wrecks. H&ving no other 

. guide at thegnom@ht than the changing directions of the 
hurricane as experienced at Calcutta, on® the supposition 
that the centre lay at rifht*angles to thesd directions, I 
inferred that the storm had reached ug from the’nosth- 
east corner of the bay, and had followed a north-west or 
west-north-west course past Calcutta. ‘What was my sur- 
prise, then, when accounts began to come in from other 
places in Bengal, showing that theecqurse of the storm 
had keen almost due north ; And when, further, on plot- 
ting down the wind qisection® reporfd fromeother stae 
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tions according to the hours at which they had been | 
observed, I found that, instead of being at right angles 
to the radius vector, they were strongly inclined inwards ; ° 
and such as, after making all allowances for their being 
only estimated directions and perhaps, therefore, a péint 
or two in error, could be reconciled only with # 
sharp Miral indraught to and up to the central calm. 
Later on, when, I obtained copies of the logs of ships 
that had been involved in the storm in its passage up the 
bay, I found that their wind observatigns, equally. were 
compatible only with spiral Wirections. Unlike M Faye, 
I had no theory to support, and I submissively accepted 
the teaching of the evidence which lay fo plainly before 
me. ° 

This evidence is set forth on Plates I. and iI, of the 
Report drawn up by Colonel Gastrell and myself, which 
was widely distributed at the timeto scientific bodies, so 
that, in all probability, a copy must exist in the library of 
the Académie des Sciences. e e 

Since then, many other storms in the Bay of Bengal 
have been carefully investigated, and their full details 
embodied in Reports drawn up by Messrs. Wilson, Eliot, 
Pedler, #nd myself. Without a Single exception, the 
evidence thus accumulated has been to the same effect 
as that of the cyclone of 1864, and these gentlemen have, 
all arrived at conclusions similar to mine. Thus, Mr. 
Wilson says'!:—“The following rule may be used to 
determine the approximate bearing of the centre with as 
much accuracy as it seems to be possible to arrive at: 
In the northern hemisphere, with the face to the wind, 
the dtrection of the centre is from ten to eleven points ta 
the right-hand side”; and,®to quote only one of Mr. 
Eliot’s numerous references to this subject,” “ The air 1s 
drawn fnto the centre [of a cyclone], but is not drawn 
directly to it. The particles move by a kind of spiral 
path to the centre.” And he gives a diagram, followed 
by chart#of the Balasore cyclone of May 1886 and the 
Madras cyclone of November of the same year, as illus- 
trativeeexamples. And Mr. Pedler, in summing up the 
evidence @f the False Point cyclone of September 1885, 
says 3 :— 

X Ieis therefore clear, from these autographic records, 
that there was a very strong igdraught towards the 
storm-centre, and that for a considerable portion of the 
time, even when the storm-centre was comparatively close 
to Hazaribagh, the winds were part of a well-deñned 
spiral sysfem. In fact, for a large part of the gime they 
subtended an angle of less thgn 45° with the radius of ° 
the storm. . . . The recordsef five anemographs within 
the influence of the storm . show that thë theory of 
the circular movement of winds in a cyclone, which was 
advanced by Reid and Piddifigton, and has been sup- 
ported by some later writers, is utterly untenable. At 
considerable distances from the storm-centre the winds 
approach more to the radial direstion of indraughi tọ- 
wards the centre, as advogated by Espy,*than to any 
circular movement. As the centre of the storm is 
approached, the circulation appears to become more 
defined; but even just outside the storm-centre there is 
no e¥idence to show that the direction is fangeptial.” @ 

The rePorts here quoted and‘many others, all leading 
to the same conclusions, heve been commugicated 
officially to a large numbef Of scientific bodies in Europe 
and elsewhere, and taken together*they probably furnih 
the most copious and complete bogy of existing evidence 
relative to the cyclones of a tropical sea. 
I examingd the whole ofghe chafts given in these reports, 
in order to verify Mr. Wilson’s r@le @quoted above, for ° 
ascertaining the bearing of the storm-centre when the 
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héd “ Reporton the Midnapore and Burdwan @yclone of October i: aad S 


16, 1874,” p. 86. The italics are as in the original Report® b 
2 + Hand-book of Cyclonic Storms in the Bay of Benga,” p. r4 Giw)h * 
3 “Indian Meteorological Memoirs,” vol. iv., Part 2, p. 127. Ihe baro- 
metric reading recorded when the centre of this storm was passing False 
Point Ljgpthouse is the lowest that has ever been observed ag the s-a-level 
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Jocal wind direction is the only datum available, and I 
found that in the north of the Bay of Bengal, as the mean 
* result of 132 measyrements, the angle included between 
the wind arrow and the radius vector of the vortex was 
12%° (or 32° greater than a right angle), and that of twelve 
*positions within 50 miles of the storm-centre, that is to 
say, in the inner circle of the hurricane, 123°. In the 
south of the bay it was 7° greater. Prof, Loomis, taking 
into account the land as well as the marine obser- 
vations, and all barometric depressions, whether storms 
or otherwise, obtained an ‘angle 25° greater, and dif- 
fering only by 33° from the radial direction. It is 
hardly necessaty to refer to Prof. Loomis’s results of 
his examination of t8e Manilla cyclone of October 1882, 
which gave an angle of 118°, or to Mr. Meldrum’s work 
on the cyclones of the South Indian Ocean, which has 
already been qgioted by Mr. Archibald in his article in 
NATURE, mentioned above. All testify uniformly and in 
the strongest manner ġo the sharp spiral indraught of the 
winds in tropical cyclones, so that, as Prof. Loomis has 
truly remarked, “ we thus see that tropical storms are 
spouts and not cyclones, and it is unfortunate that thee 
term cyclone should*have been ever adopted* In this 
view I fully agree, and I make M. Faye a present of the 
admission, that in an etymological sense, if in no other, 
°Mr. Piddington’s typical cyclones are not cyclones at all. e 
With all these results of a quarter of a century’s ex- 
perience present to my mind, when a gentleman holding 
the high position of M. Faye reiterates the assertion that 
the winds of tropical cyclones blow in circles, and that if 
ever they are found to blow spirally inwards such in- 
stances are not true cyclonesin the ordinarily accepted, ze. 
denotative, meaning of the term), the impression I receive 
is somewhat such as M. Faye would probably exferience 
were some equally eminent scientific authority to assert in 
his presence that the Ptolemaic system truly represents 
the relative movements of the sun and planetse and that 
the heliocentric scheme of Copernicus is a “prétendu 
système.” If, indeed, M. Faye prefers to avail himself of 
the admission mage above, to relegate Mr. Paddington’s 
typical cyclones to the category of “prétendus cyclonés,” 
and therefore to exclude them from his theory, my present 
argument falls to the ground ; but in that case his cyclone 


becomes the mere abstract definition of a term, and it, 


remains to be shown that there is anything corresponding 
to it in Nature. That, however, in his latest communica- 
tion to the Comptes rendus, he intended his as%ertions to 


e apply to these tropical cygiones is abundantly apparent. 


Can it be that M. Fayeds unacquainted with the mass 
of originaleevidence embodied in the Indian cyclone re- 
ports, in Mr. Meldrum’s writings on the cyclones of the 
South Indian Ocean, and with Prof. Loomis’s work, in 
which these and many others are discussed? It would 
indeed seem so, since in none of his writings have I ever 
seen any reference tqany other Indian author than Mr. 
Piddington, @nd even in his gase it is difficult to Believe 
that M. Faye has done more than simply accept Mr. 
Piddington’s conclusions, without attempting to verify 
them by an examination of the original data. But if this 


e bg really the Case—if he has taken so little. paifis to 


ascertain fhe fundamenta? facts, and to test the Soundness 
of his gpeculations by an gppeal to the evidence of the 
last twenty-five years—it 1s ifffeed strange that he can put 
{érward confident asséttions on a matter with which his 
acquaintance is so imperfect, and that he can disseminate 


e «statements that are demonstrably erroneous, and may be 


fraugħt with danger to tltg lives ghd property of ghosa who 

* accept him as thei guide, backed with the high authority 
that must necessarily attach to his name. 

t is a far from edifying spectacle t8 see such a man, jf 


¢ is latest communications to the Compres rendus, quoting 


«with cofhplageacy apy isolated passage in the writings of 

leading meteorologists which seems to promise some 

support to his tottering theory, and ignoring all that 
ad 
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would tell against it. That such cyglones as eriginate 
beyond’ the tropics are, in the first instawce, movements 
af the higher atmosphere, has been rendered very 
proba8le by Dr. Hann’s demonstration of the tempewa- 
ture relations of cyclones and anticycloyes ; but nothing 
that Dr. Flang has ever written has shown ghat he is in 
the least inclinéd to accept*M. Faye’s strange hypothesis 
of a descending current as the leading feature Ot cyclones 
and tornadpes. That the clearing of the skies in the 
central qalm of a ¢€ropical cycloae may be due to tbe 
descent of a certain amount of air, although not de- 
cisively proved, ig yet not improbable; but what would 
be thought of a man who, standing on a river bank, and 
seeing an upward current in the back-water immediately 
below him, should shut hjs eyes tœ the broag streatn 
beyond, and assert, on the strength of Itis observation, that 
rivers flow from the sea to the mountains? Yet duch, and 
no other, is the relatiow of this descending current to the 
great body of the cyelone. All may admit, with Prof. von 
Bézold, that there is much in the views hitherto prevalent 
as to the origin of cyclones and anticyclones that requires 
modification, and it may yet be long before these pheno- 
mena are fully and satisfactorily explained. There are 
many points of difference between the storms ,of the 
tropics and those of the temperate zone which seem to 
show that the forces that are principally active in the 
former play but a secondary part in the latter. But 
certainly there is no apparent tendency on the part of the 
leading meteorologists of Europe and America to accept 
M. Faye’s dolon specus as a true theory of cyclones and 
tornadoes, nor is it in the least likely that such will ever 
be witnesseds HENRY F. BLANFQRD. 
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NOTES. 


THE arrangements for the meeting of the British Association , 
are now nearly complete. In a former note we referred among 
other matters to the excursions, We now learn that among. 
them the organization of the pedestrian excursions to thee Black 
Mountains is so far advanc€d that the detailed programme is now 
ready, %ind“can be obtained by application to the Local Secre~ 
tarles. 


Tue Royal Archeological Institute of Great Britain and 
Ireland opened their annual meeting in Edinburgh on Tuesday. 
At noon there was a reception of the members in the National 
Portgait Gallery by the President‘and Cqpncil of the Society of 
Antiquarigs of Scotland. ‘Phe inaugural meeting took place in 
the lecture-hall of the Royal Geographical Society. Sir 
Herbert Maxwell, on taking the chair, rémarked that the closing 
years of a century naturally suggested the process of stock- 
taking, and as they had arrived at the last dec@le of a century 
which claimed to have witnessed beyond all precedent the 
accumulation of scientific knowledge, it was not unnatural 
that they should direct inquiry into the standing obtained 
by that particular branch of sofence in which they 
were all concerned. After a brief summary he stated that®one 
of the problems whiclf was pressing upon antiquaries at the 
present time was that relating to tbose mysterious rock sculptures 
which from tin% to time were found in increasing numbers all 
over Scotland. They bore a striking resemblance to similar, 
rock sculpturgs und no} Aly ine Scandinavia and Central 
Europę, but in such remote parts of the earth as Asia, and 
Nofthern, Centra ané Southern “America. They could hazard 
no guess €ven at the race by thom, they were made, still less at 
the object ®f their authors. All they could do was to record the 
discovery of them” wits careful drawings, and ‘wait till perhaps 
light would flash upon them from the habit of some uncivilized 
eiribe or frem a pa&age in® some kigherto unnoticed writer. 
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duced ghat the appointed sanitary authorities can compel 
the changes ngcessary to be made ; for such changes are 
almost always inconvenient or injurious to sore, and 
Might even seem unjust t@ them, unless it be made quite 
clear that they yould be very beneficial to the community. 
But my hoge is that the work of tis Congress may not 
be limited fo the influence which it may t€ercise on sani- 
tary auth8rities. It will have ə still better influence if it 
will teach all people in all classes of society how much 
gveryone may do forthe improvement of the sanitary 
conditions among which he hds to live. I say distinctly 
‘all classes, fòr although the heaviest penalties of insani- 
tary arrangements fall on the poor, who are themselves 
least able to prevent or bear them, yet no class if free 
from thgir dangerg or sufficiently careful to avert them 
Where could one &nd a family which has not in some of 
its members suffered from typhoid fever or diphtheria, 
or others of those illne8ses whigh are especially called 
€ preventable diseases’? Where isghere a family m which 

*it might not be asked, ‘If preventable, why not pre- 
vented?’ I would add that the questions before the 
Congress, and in which all should take a personal intétest, 
do not relate only to the prevention of death or of serious 
diseases, but to the maintenance of the conditions in 
which*the greatest working power may be sustained.” 

The Times, in a leading article on the Prince’s address, 
points out one very important practical matter in which 
we lag far behind many foreign countries, and which may 
serve as an excellent illustration of the Prince’s words 
about inconvenience er apparent injustice to individuals. 
“The weak point of English sanitary law is in respect of 
regujations for the slaughter of animals. án London, for 
example, sl#ughterhouses are small private establish- 
ments, often situate up little alleys or courts, surrounded 
by dwelling-hoyses, and not only destitute of manyecon- 
veniences which they should possess, but also affording 
great facilities for the slaughter of diseased animals, and 
for the distribution of their flesh as food. In man 
Continental cities public @battocrs have been established 
upon a large scale, and all private slaughtering is for- 
bidden. At these abattoirs there is an abundance of 
space, of air, of light; there is af excellent water supply ; 
and the slaughtering is conducted under the Supervision 
of officials, governed by rules which not only protect 
cattle against unnecessary cruelty or ill-usage, but which 
provide for the systematic inspection of meat before it is 
permitted to be sold. We shall certainly hear a good 
deal, during the sitting of the Congress, as to the import- 
ance of preventing the congumption of the flesh of tuber- 
culous animals ; buf this, however important it may be, 
can never be done while the fnnumerable smgll private 
slaughterhouses are suffered to remain.” 

At the conclusio& of the Prince’s address, speeches 
were delivered by representatives of France, Italy, 

Austria-Hungary, Saxony, and Prussia. It is pleasing 
to recerd that all bore high tribute to the part which has 
been playe@ by England in the promotion of measures 
calculated to preserve and improve the public &ealth. 
On this point, Dr. Brouardel (France) was indeed specially 
emphatic = 
. “In the year 1837, the year of the coronation 
of Her Gracjous Majesty, appéared the Act which 
rendered obligatory the «egistration of deaths. This 
Act inaugurated the era of administrativ® reforms, con- 


the. Local Government, Boawl has rigftly called ‘the 
Victorian era’ This Act Yid not long emain alone. 
Under the impulse given by two of youg most illuStrious 
patriots, William Farr and Edwin ‘Chadwick, you have 
organized a system ‘of eregistration of the ca ues of 
diseases and'of deaths. Certain important cities, before 
the law made it obligatory, obtained supplies of water 





cities, whose action cannot be too much praised, the sick- , 
ness and death rates diminished rapidly ; this furnished 
the necessary proof it was time for reform. ‘Twenty * 
years ago the Local Government Board was established, 
and in 1875 had submitted to Pazliament a Bill for*the 
protection of fhe public health. During its discussion if 
Parlianfent one of your greatest Ministers (Disraeli) pro- 
nounced in the, House of Commons these memorable 
words, which should be repeated in all countries and in 
all Parliaments ; ‘ The public health ishe foundation on 
which repose the happiness 8f the people and the power of 
a country. The care of thepublic health is the firstduty ofa 
statesman.’ Since this, each year you Ifave made fresh 
improvements in your sanitary laws% if in your eyes they 
are not perfect, in the eyes of the nations who surround 
you they are an ideal towards which all their most ardent 
aspirations tend. It is your exagple they invoke when 
they claim from the public authorities the powers neces- 
sary to oppose epidemics, to compat the scowrges which 
decimate their populations. You have taken the first 
rank in the art for formulating laws for the protection of 
health ; this is not all that you have done in the domain 
of hygien. Among the diseases which one can properly 
term pestilential, there are, thanks to the work of the 
hygienists of all countries, certain ones which from the 
present time may be considered as preventable: such are 
small-pox, typhoid fever, dysentery, and cholera. For 
one of these, the most terrible, the immunity conferred by 
vaccination is absolute. The person upon whom this 
immunity is conferred can pass through the most severe 
epidemics, and expose himself to all sources of contagion 
without being affeeted. Wħo is it who thus preserves 
from death, from blindness, from infirmity, millions of 
human*beings of all countries and of all races? On May 
18, 1796, a date which might well be the date of a great 
battle, Jenner inoculated with vaccine matter by means 
of two Superficial incisions, the youth James Phipps. 
Protection against small-pox belongs to you; the world will 
be to pou for ever obliged. Let us consider two other 
epidemic@iseases. Isit possible to establishshe conditions 
of propagation of typhoid fever without quoting the names of 
Budde or of Murchison? I am aware that in 1855 Dr. 
Michel de Chaumont had for a, ae in which he lived 
experimentally established the 7é/e played by drinking- 
water in the propagation of this disease. Unhappily, 
public opinion was not prepared, and his discovery was 
not listened to. In the work which we are cansiderigg, 
the efforts of the English schoq were most fruitful. May 
I recall the fact that it was the epidemic of cholera in 
1866 in England, which gave birth to the th8ory of its 
propagation by drinking-water? Was it not at that date 
that, under the influenee of yotir hygienists, the Lords of 
the Privy Council issued an order formulating the laws of 
prevention which we adopt to-day? Certain it is that 
evan ja England these discoveriesehave not immediately 
borne all their fruit. Theginti-vaccinatiof leagues are 
not yet dead. Proofs accumulated during a century have 
not sufficed to cure that mental blindness which is con- 
genial. Can France be represegted in a Con- 
gress of Hygiene witheut recalling the name of YY. 
Pasteur? For centuries we “have asserted that epi- 
demic diseases were pro pgased by means of gpntact, 
by the air, by the efflufia, by miasmata. The idea 
of morbific germs, if not the n&me, is even found fn 
the works of Hippocrates, but in what an uncertain segse. 
The theory of contagion has passed from centyry to® ° 
contgry with stwange modificatfons ; the uncertainty of 
the methods of research and the difficulties of observation 
bound up together truth and error. It remained {or 
asteur to prove the existence of thgse germs, their form, 
their life, their mode of action, and by theig attenuatich, ° 


it to solve the problem of immunity. Thanks tobis work, and’ e 
beyond all suspicion of pollufion, and adopted systems | thanks to those of his pupils, realities have sugceeded to @ 
of removal of foul wgter and®waste matters.» In thesee¢ contingent possibilities. We know some of our enemies, 
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but, thanks to recent discoveries, he will be their conqueror. 
When, at the beginning of a century, one can inscribe the 
nate of Jenner, and at its end that of Pasteur, the human 
@ace may rejoice. Mor®@has been done for it kgainst misery, 
disease, and death than in any one of the centuries which 
“have preceded it. You, gentlemen, you have been the 
‘initiators; this title will never be disputed with you. 
` When a great people has given such an example; when, 
‘by her gracious? patronage® Her Majesty the Queen, 
:and when, by his presence, His Royal Highness the 
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their habits,’and their mode of penetrating the body ; up to | halls shy and even without a fame, has found its way over 
thig time man was conquered by these infinitesimal beings, | the whole globe. Having been worked owt in Germany, 


having Yeceived a name and new ideas in France, and hav- 
ing be@n enlarged and imbued*with a more scientific ch&- 
racter by Quetelet, having got its well-equipyed office in 
every courftry of the “civilized world, we are groud to see 
now its numer®is represent&tives meet at the same place 
where two centuries ago thts scienge was borf. After a 
triumphant career of 220 years, it returns to its home, to 
the old rooms in wich it awokegto light, and again the 
Throne of England receivés it with favour and benevolent 
interest. For demography not less than for al] statistical 


Prince of Wales, testify that for them this era of reforms | work, it is of the Righest importance that its representa- 


is not closed, it is onby right that those who try to imitate 
them, and to give their country similar institutions, 
should come to bring to that people, and to their Sove- 
reign, the homage of their profound respect.” 


tive®, scattered as they are over the whole globe, should 
fully understand each other, for onlygse@ we cay accont- 
plish our aim, that our observations cemprise equally all 
countries of the world, that our researches are conducted 


Dr. Van Coler, the Medical Director-General of the | and worked out on thessame ptinciples everywhere, and 


e Prussian Army, the rgpresentative of the German Go- 


that we may unite the incomplete and often discrepant 


vernment, followed suit, and showed the aid rendered to | descriptions of the single nations to a full descriptiv® 


armies by the improvements in sanitary science. We 
give the following short extracts from his speech :— 

“ Itis indeed with 2 feeling of joyous pride that from this 
place and in this country, where we have to trace the 


very cradle of all modern science of public health, I am 


history of the whole of civilized mankind. This great aim 
full deserves the praise the illustrious Prince Consort 
bestowed upon it from this very place thirty years ago. 
He said?‘ ‘The importance of the Congresses cannot be 
over-rated ; they not only awaken public attention’to the 


permitted to point out how the many efforts made in the) value of these pursuits, bring together men of all coun- 


direction of hygiene radiating from England were, espe- 


tries who devote their lives to them, and who are thus 


cially in Germany, hailed with much delight ; where they | enabled to exchange their thoughts and varied experi- 


received the most,careful attention, and where they ever 


ences, but they pave the way to an agreement among 


since have been most actively promoted. . . . If from our | different Governments and nations to follow up these 
army, diseases like malaria, small-pox, dysentery, have | common inquiries in a common spirit by a common 


completely, or almost completely, disappeared ; if typhus 
fever and diphtheria become more and more diseases of 


method and fer a common end.’” e 
The meeting was subsequently addressed by Sir James 


the past, we have to be thankful for these attainneents to | Paget, Dr. G. Buchanan (of the Local Gevernment 


the development and application of hygiene. ... Itis now 
an established fact that infectious diseases are by no means 
a necessary evil in the army. They are simply diseases 
which can be avoided, which can be powerfully opposed, 
and against which the science of our days battees vic- 
toriously with, ever-increasing success.” ° 

Dr. Korési’s address will be welcome to many, as he 


Boasd), and others. è 
The Sectional work of the Congress began on Tues- 
day. The Divisions and Sections are as follow :— 
Division I.—Section 1. Preventive Medicine. President, 
Sir Joseph Fayrer, K.C.S.I.—Section 2. Bacteriology. 
President, Sir Joseph Lister, Bart.—Section 3. The 
Relation of the Diseases of Animals to those of «Man. 


exactly defined demography—which is a puzzle to many |'—Section 4. Infancy, €hildhood, and School Life.— 


outsiders—and pointed out the early work done by mem- 
bers of the Royal Soc&ty :— 

“ This branch of science, the very nucleus of statistical 
work, which, in fact, is quite a science in its own right, 


Sectiow 5. Chemistry and Physics in Relation to Hygiene. 
President, Sir Henry Roscoe, M.P.—Section 6. Archi- 
tecture in Relation to Hygiene. President, Sir Arthur 
W. Blomfield, A.R.A.—Section 7. Engineering in Relation 


has chosep the task to investigate the laws which regulate | to Hygiene. President, Sir John Coode, K.C.M.G.— 


th® life, increase, and decrease of nations. 
therefore, comprises thr 


gcience of measuring the duration of human life), and of 


Its work, | Section 8. Naval and Military Hygiene. 
main parts: statistics of | Lord Wantage, K.C.B., V.C.<Section 9. State Hygiene. 
natality, of mortality (this part including biometry, the | President, Lord Basing. 


President, 


e 
Divisio 11.—Demogréphy. President, Mr. Francis 


the increase of populatioñ. . Ang when inquiring now | Galton. 


who were the founders of this new science, we shall hear 
unanimously quoted the names of England’s sons— 
Graunt, Petty, Halley, Malthus. Gentlemen, to-morrew, 


We shall endeavour next week to%ive an idea of the 
results of the many important discussions which may be 
anticipated, but it is already clear that it wall be impos- 


when we are to begin our work, we shall meet withfh the | sible for us to give anything like a full report, gor the 


venerable hall of the Royal Society. The representatives 


programme of work to be gone through if enormous. 


of demography must feel a deep emotion when entering | The addresses of the various presidents on the opening 
those rooms, which are so intimately connected with the | day were in themselves important communications, and 


e higtory of their Science, for this ig the place where, 220 
years ago, demography was created. It was®in those 
halls, ig their very first yoyth then, but soon conspicuous 
to the whole world by the® genius of Newton, that 
appeared the work ofeGraunt which forms the starsing- 
point of demography ; gnd here the King himself, admir- 

e eabl® appreciating the work done, recommended the 
autho® to be received as a m@mber gf the, leagnad 

*Society. It was thereghat shortly afterwards Sir William 
Petty, by his eminent power, raised the new science to 


» pce, again, in 1693, the famous Halley became the 
‘ounder “of thgemost important part of demography, of 
biometry, ky working out the first table of mortality. And 
now the young science, which two centuries ago Tete those: 

es 
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well fitted to give tone to the subseĝuent discussions. | 








a 


e 
PROGRAMME OF TECHNOLOGICAL 
. EXAMINATIONS, 


A SIGN of the general gadvance in technical education ° 


is shown in the néw Progr’mme of Technological 
Examinations just published by the City and Guilds of 
London Institut® “Phe Programme contains 37 pages of 


pofitical importance and to popularity, and in the sarmg* additi€ndl matter, and the Sumber of different subjects of 


examinati8n has now reached sixty. The Council appear 
to be genuinely desirous of adapting éhe examinations to 
the conditions of the more®important trades as practised 


[ein the pringipal cemtres ofp industey. To this end, fany 
s 
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In the evening Dr. John Evans opened the Antiquarian 
Section with ad@ress on the progress of archeology. The 
address covers the whole ground from Christy and ° Lartet's 
r®earches on the Dordogne t8 the Assyrian tablets. e 


By an Imperial Decree of June 8, tht Gold Medal for Art 
and Science was bestowed by I9.1.M. the Efaberor of Austria 
on Dr. R.“Bowdler Sharpe, of the*British Museum. 


e AT the graduation cergnony of the Uyiversity ot Edinburgh, 

held on the rst inst., the Cameron prize was presented to Dr, 
Ferrier, F.R.S., by Prof. Fraser. Prof. Fraser said that Dr. 
Ferrier’s fescue had gained for him a well-merited fame 
‘throughout the whole civilized world. He had contributed to 
the alleviation of stfftting i in some of its most distressing antl 
painful manifestations, and therefore the Senatus had thought 
that they were fully justified in awarding to him the prize, 
which had been founded for the recognition of important and 
®aluable contributions to practical therapeutics. He had much 
pleasure in announcing further that Dr. Ferrier would, early 
next session, communicate to the University a paper descr®bing 
some portion of his researches into this important subject. Prof. 
Ferriere on appearing upon the platform to receive “the prize, 
was received with most enthusiastic cheers. 


AT a meeting of the Academy of Medicine of Paris on the 
.28th ultimo, Sir Joseph Fayrer, of London, and Dr. Bateman, of 
Norwich, were elected Associates of the Academy. These 
gentlemen had both beer for some years Corresponding Members 
-of the Academy, but they shared the Membership with only six 
othe? memhere of the profession in this country, viz. Sir James 
Paget, Bag., Sir Richard Owen, Sir Joseph Hooker, Sir 
Thomas Longmore, Dr. West, and Sir Spencer Wells, Bagt. 


Dr. THORNE THORNE, F.R.S., has been elected a Corre- 
sponding Member of the Royal Italian Society of Hygiene, 


PROF. DU Bors-ReyMOND has been elected Dean of the 
Medigal Faculty of the Berlin University for this year, He has 
salready more than once filled this post. Prof. Foerster, the 
-astronomer, has been chosen Rector of the University. » 


Her Majesty's Commissioners for the Exhibition of 1851 
have offered nomination to Science Scholarships for the year 
1892to the following Universities and Colleges. The Scholar- 
‘ships are of the value of £150 a year, and are tenable for two 
years. The scholars are toe devote themselves exclusively to 
study and research in*some branch of science the extenston of 
which is important to the industries of the country :-eUniversity 
-of Edinburgh, Univeşity of Glasgow, University of Aberdeen; 
Mason College of Science, Birmingham ; University College, 
Bristol ; Dugiam College of Science, Newcastle; Yorkshire 
‘College, Leeds; University College, Liverpool; Owens Col- 
lege, Manchester; University College, Nottingham; Firth 
‘College, Sheffield ; University College of Northe Wales, 
Bangor ; Queen’s College, Cork ; Queen’s College, Galway ; 
Ugiversity of Toronto, University of Adelaide, University of 
“New Zealand, è 


. 

IT has been decided to pespetuate the memory of the connec- 
tion of Dr. Leidy with the University of Penns$lvania by raising 
a fund to endew thf Chair of Anatomy and to found a memorial 
museum. Dr, Leidy was, Profetsoy of Anafomy for thirty-nine 
years, and his devoted services will be suitably recognized by 
connecting his name with thé chair whieh hæso long adorned. 





such exhibitions render possible, it seems a pityethat political 
questions may render them less representative than might be ' 
wished. The Mew York Nation refers to the reluctance ofe 
French manufacturers to take part in the World's Fair, due to 
the bad feeling created by the McKinley Bill, and to the b@lief 
entertained that"any expense incurred if exhibiting goods woul® 
be lost fy reason of the commercial restrictions which that 
measure was inteaded to create and has created. ‘‘ Nobody 
cares to spend his money for mere purposes of show. Unless 
trade follows as a consequenge of the exbibition, the money 
will be sunk. . If does not advance matters, or help 
on the Fair, to show that both countries ares wedded to a false 
system. It should serve, however, to qpen the eyes of people 
on both sides to the absurdity of inviting each other to show 
their goods, and then creating barriers to prevent each other 
from buying and selling. Imagine gn American McKinleyite 
meeting his French brother at a World’s Fair in Paris or in 
Chicago, and exhibiting to the lattewa choice lot ef provisions 
put up in Mr. Armour’s most approved style, while the latter 
exhibits a fine assortment of woollens, silks, gloves, &c. If 
they could look in each other’s facese without laughing, they 
must have a gravity exceeding that of two Roman augurs. 
Ordinary self-respect ought to teach the commercial classes of 
both countries to keep away from World’s Fairs until they lear? 
the A B C’s of trade.” , 


Æ pur si muove, Technical instruction in the provinces is 
growing apace, small thanks to our statesmen and legislators, for 
we owe to an accident the possibility of meeting the most 
crying needs of thegtime, We may refer to what is going 
on in Lancashire as an indication of the general awakenment. 
The total sum available for technical instruction is £40,391, and, 
after the sums already guaranteed by the County Council and some 
special amounts now in question are taken into account, there is a 
balance of about £29,000 to be dealt with, which the committee 
of the Council recommend should be apportioned between the 
urban {nd rural districts of the administrative county on the 
dwal basis of rateable value and populatien. ®The committee 
recommend that a director of technical instruction be appointed 
at £500 per annum, with travelling expenses ; that £3609 be set 
apart to provide twenty scholarships Mbt exceeding £60 each for 
a term not exceeding three years, apportioned as follows—eight 
for science (tenable at Owens College, Liverpool University 
College, or other approved. public institution), twogfor art, four 
for commercial subjects, and six {gr the science of agriculture, = 
including horticulture; that £#200 be set apart for pro- e 
viding eighty exhibitions of £15, tenable for one year at Owens 
College and Liverpool University,College evening classes, or &t 
some approved technical® commercial, or intermediate school, to 
be appostioned as follows—thirty-two exhibitions for science, 
eight, for art, sixteen for commercial subjects, and twenty-four 
for agriculture ; that £2009 be set apart for founding travelling 
scholarships and free studentships of £1 to £10 to assist stu- 
dents in attending technical schools ; that the various urban and 
rura} sanitary authorities, through or in conjunction with any 
district committees that nfy be appointed, be permitted to nqni- © 
nate candidates for the above, two-thirds of whom shall be 
children of parents whose gacontes do not exceed 4300 per 
anngm ; that all the scholarships ang exhibitions be opened to 
students of both sexes resident in the county ; that a sum not 
exceeding £1000 be granted for the phrpose of aiding University e 
Extensiog lecturag ; that Agum notexceeding 4500 be gMnted to 
carry out the arrangements “with the coencilgof the Harris Institute® 
in Preston for the promotion of technical instruction in agricul- 


“ure ; and thata sum not exceeding £ 1990 be granted for stafi? and @ : 
office expenses. The migratory dairy school haying been mfigh * 
appreciated, arrangements have been made t® start a second » 
school at Ulverston on August IL A scheme fof agricultural @ 
ee 


a 
THE arrangements for tfe World’ s Fair at Chisago : seem to 
be advancing quickly, Seeing that so, mu@h benefit to science 
may be anticipated from the comparison of the best instruments 
and ‘methods of working i in usegin different cougtries, which, 
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instruction tg also being arranged (estimated to cost £500 per 


annum), but the details have not yet been finally settled. 


HE managers of the New Gallery announce a “‘ Victorian 
Exhibition,” covering the fifty years of Her Majesty’s reign from 
1897 to 1887. Asin ye case of the precedipg exhibitions, it 
“vill contain pictures and other records of events illustrating the 
history of the Royal Family and of the nation; and if will con- 
tain, above all, a series of portraits of the illustrious men and 
women who, in so many different ways, have made their mark 
upon the age. We gather from an article in the Times that 
science, in this of all reigns, is not likely to fall behind. We 
are promised picteres of Charles Darwin, Faraday, and Sir John 
Herschel, of Lyell andeMurchison, of the two Stephensons, of 
Fox Talbot, one of the inventors of photography, and of Wheat- 
stone, one of the inventors of the telegraph. The article adds 
that “it would be easyeto quadruple this list, supposing the 
eminent men of science to have had the time and the vanity to 
sit for their@portraits.” We agree. 


THE Pall Aall returns to the charge on the subject of the 
imagined unpopularity of the British Museum, and states that® 
although the evening openings have so far been a faflure, and a 
very costly failure, the first installation of the electric light cost- 
ing over £17,000, the problem is being carefully considered. 
Tt is also stated that it is an open secret that for some years past® 
the Trustees have been unanimous in favour of Sunday opening, 
which, as they have more than once pointed out, would entail 
little or no extra work on the officials, but merely change of 
work for a few policemen. Among the things that are wanted 
are certainly continuity in the fours duriag which the Museum 
is open on any one day, and the possibility of obtaining some 
decent refreshment, If in these matters the Trustees wifl imitate 
he arrangements at the South Kensington Museum, we believe 
the attendance will be increased—the attendance of workers 
certainly will. 


WE are requested to state that the designs submittedein com- 
petition for the completion of the buildings of the South Ken- 
sington Museum are now on view at that Museum from 10 till 6. 


„DURING the whole month of July little variation in the state 
of Vesuvius was obserfable; the lava flowed steadily on, 
and had at one time extended down the Fossa della Vetrana, 
nearly opposite the lodge and gate of Messrs. Cook’s private 
toad to the Vesuvian railway, but immediately cooled, and 
again started flowing mugh nearer its source. At the 
summit of Vesuvius the vaBour appeared to issue almost 
as in the ‘normal state of the mountain, except for mo- 
mentary interruptions and @casional ejection of dust and 
sand. Dr. Johnston-Lavis, who Has recently visited the 
scene, sends us the following details :—‘‘On July 30, I again 
visited the top of the great cone. The central crater has qpn- 
siderably enlarged, and has now an elliptical plan, with the fnajor 
axis directed north-west to south-east, but this form has been de- 
rived from its original circular shape by the greater destruction 
of the lips towards the south-east. The edges were in a most 
ungtable statg, and attempts at photographing the intgrior were 
accompanied by considerable danger, and required many pre- 
cautions® On the inner wall@I however, able to make out 
seyeral dykes besides the Jollow one that has supplied the great 
eastern rift for its several eruptions from 1881-82 to 1890. These 
gnay®be enumerated as dfrected north-east; north-north-west, 
probab® the dyke formed at the comnfencemerng of this eruptipre; 

“north-west ; soyith-west, wobably the cooled upper extremity of 
the java sheet filling the south-west fissure which I have so often 
mentioned ; and lastly, the hollow dyke to the south-sonth-east,® 
whfich supplied éhe lava of May 1885, is again exposed. There 
May be other dyk&s, bet the large amount of vapour filling the 
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edges‘in most parts, prevent avery detailed examination, So 
far as I could make out, the situation of the vgnt is quite to the 
south-east of the crater bottom, so that this fact, combined with 
the prelongation of the crater in That direction and the existef&ice 
of ntimerous radial fissures, would indicatg that the general 
tendency ig for the next lateral | disruption to takg place towards 
Pompeii, or Torre Anunziata’ On July 30 the lava, was flowing 
very slowly just at the juncfion of the trio del Cavallo and the 
Fossa Vetrana. To an experienced observer the whole state ‘of 
the mountain is stil#very unstable, nd a fresh outburst mifht 
occur at any moment, although the volcano may gradually quiet 
down. But a few @ays before my visit, four strong earthquakes 
were felt at the lower railway station, showing that important 
fra-turing, injection, or other dynamic digturbances yere taking 
place in the great cone.” . s 


WE have received from Mr. C. Mostyn an interesting letter 
on the well-known appearance of the green ray at sunrise or 
supset caed by the refraction of the air. He states :—‘‘ This 

‘green ray’ is seen to best advantage at sun-rise, owing I 
imd@&ine to the eye not being wearied with watching the previous 
glare, as is apt to bethe case atsunset. At the same time, I had 
many vety satisfactory observations at sunset, one in particular, 
when we were running before a very heavy sea in the Southern 
Ocean, and the ‘ green ray’ was seen no less than three times in 
as many seconds, as the ship rose and fell on the huge waves 
causing as it were two sunsets, with a suorise between them. 
The best displays took place when the refraction near the horizon 
was of such a character that the sun assumed a balloon, or vase, 
shape as he cawe close to the sea-line. When, onthe cogtrary, 
the sun appeared flattened out in its horizonta diameter, the 
‘green ray’ was either entirely absent, or was seer only in an 
indistinct and uncertain manner.” é 


Sır EDWARD WATKIN having now, we presume, cured un- 


punctuality on the many lines of railway which he is highly paid , 


to manage, is again turning his attention to Snowdon. It will 
be remembered that he proposed in the first instance to erect an 
astronomical observatory there. This, of course, was ridiculous. 
Weare now told that the aflthorities of the Trinity House have 
expressed Warm approval of his more recent proposal to place 
an electric light on the summit. The Elder Brethren consider 
that the light should prove an invaluable addition to those 
already erected round the North Wales coast for the guidance of 
mariners. Sir Edward hopes to have the'light burning before 
Christ mas. 
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Tue Directors of the Crystal Palace, iw deference to the wish 
of the Elegtrical Trade Section of the London Chamber of 
Commerce, have decided to postpone thg opening of the Elec- 
trical Exhibition from November 1891 till January 1, 1892, on 
which date the Exhibition will be formally opened. 


WE learn from the Photographic News that the great progress 
that has been made in the methods by which rapid movements 
can be @nalyzed is well seen in a series of photographs lately 
taken by Anschütz, of Lissa, who h@s already given to the 
world some of the best instantaneous pictures ever taken. Fhe 
subject of the pictures æt present under consideration is a dog 
jumping over a smal] bush. In thg act of makfng one jump the 
animal has beer photographed twenty- onr. separate times, and 


each picture is not a mere silhouette, as®was ¢he case with , 


Muybridge’s first aftempts of this king, but a little picture show- 
ing half; tone and detail. Some of the attitudes are, of course, 
comit in appearancg, fog they represent phases of a movement 
which the gye is unaccustomed te, and cajnot possibly appreciate. 
Notably is @¢his the case in the commencement of the jump, 
when the dog’s hind toeg only touch the ground ; and again at 
the finish of the jump, when his legs are gathered together ina 
egeap. ° e s °. 
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+ A GERMAN specialist, Dr. Cold,*has recently pleaded for giving 
young people morg sled. A healthy infant sleeps most of the 
time during the first weeks ; and, in the early years, peopl are 
disp@sed to let children sleep af much as they will. But {rom 
six or seven, when school begins, there is a complete change. 
At the age of ten or eleven, the child sleeps only gight or nine 

, hours, when he needs at least ten*or eleven, and as he grows 
older the time of rest is shdttened. Dr. Cold believes that, up 
to twenty, a youth needs nine hours’ sleep, and an ad@lt should 
hav@eight or nine. With ifsufficientesleep, the nervoussystem, 
and brain especially, not resting enough, and ceasing to work 
normally, we find exhaustion, excitability, and? intellectual dis- 
orders gradually taking the place of love of work, genev®l 
wellbeing, gnd the spigt of initiative. 


THE Entgmologést's Monthly Magazine, among much interest- 
ing matter, refers to the possibNity of thg destruction of some of 
the inclosures in the New Forest which have proved themselves 
to 8e among the happiest hunting-grounds of the entomologist. e 


A RECENT number of the Proceedings of the Academy @f 
Natural Sciences of Philadelphia contains a paper on Echino- 
derms and Arthropods from Japan, by Mr. J. E. Ives.. The 
specimens®described were collected by Mr. Frederick Stearns, 
of Detroit. The new species of Echinoderms and Crustacea 
are enumerated. A new Ophurian, a new crab, and a new 
Pycnogonoid are described, and several species of star-fishes 
hitherto unfigured are illustrated. The plates are admirable. 


BULLETIN No. 10 of the University College of Agriculture at 
Tokyo contains an account of some manuring experiments with 
paddy riĉe (second year) by Dr. O. Kellner, Y. Kozai, Y. Mori, 

- and M. Nagagka.° The principal purpose of the researches 
carried out in 1889, and reported in Bulletin No. 8, was go 
ascertain how much nitrogen, phosphoric acid, and potash can 
be consumed by rice from the stock of nutrients in the unmanured 
soil, and how much of them is needed in the manure for the 
production of a maximum crop if the three nutrients are applied 
in the most assimilable form. On the basis of the results then 
obtained, the present experiments weregtried with the object of 
getting information on the following questions :—(1) Hew much 
nitrogen, phosphoric acid, and potash is taken up from those 
plots which had not received the respective nutrients in the 
preceding year? (2) What is the effect of unrecovered phosphatic 
manure on the succeeding crop? (3) How much nitrogen can be 
supplied to rice by the preceding cultivation of a leguminous 
plant (Astragalus lotoides, Lam.)efor green manuring? (4) What 
is the effect of various ph@sphatic fertijizers on rice? (5) What 
is the effect of various nitrogenous manures on rice? The work 


person who lived on alcohol, although there was Svidence of 
persons taking large quantities of alcohol who yet preserva 
their weight with a minimum of food; and, that supported the 
theory that, although alcohol was not nutritive in itself, it pre 
vented the wear ang tear of the body. Tye opposite theory also 
existed, that alcohol acted as a spur to the nervous system and 
quickly wore it out, He could not disapprove of the use of wine 
and beer, if taken in*moderation, by the masses of the people ; 
but as to spirits or spirits and water, he had not made up his 
mind that they were in any way wseful, and hê seldom recom- 
mended them. Dr. Bucknill thought that the wise use of wine 
might cure some cases and be useful in others.° Dr. Norman 
Kerr said that alcohol was a poison, analogdus in many respects 
eto other poisons. Sir Risdon Bennett agreed with Dr. Wilk 
in not approving of spirits as a beverage. He believed it to be 
useful in fever and in some nervous diseases, ®ut he did not 
think it desirable at the present time to lay down any ‘broad 
principles with regard to alcohol with feference to the whole 
community. 


“Tue Philagelphia Safe//ite states that,eduring the abortive 
attempt to cut a canal throngh the isthmus of Panama, as much 
as 200,000 ounces of quinine were used annually in combating 
malarial fever. 


ACCORDING to the Pharmaceutical Fournal of Australia, the 
practice has been introduced into Victoria, on the recommenda- 
tion of Baron von Mueller, of placing green branches of euca- 
lyptus in sick rooms as a disinfectant. Dr. Curgenven states, 
after twelve months’ tria® that in @ases of scarlet fever, if the 
branches be placed under the bed, the bedding undergoes 
thorough disinfection, the volatile vapour penetrating and 
saturating the mattress and every other article in the room. Its 
vapour is algo said to have a beneficial effect upon phthisical 
patien‘s, acting not only as an antiseptic, but as a sedative and 
to some exent as a hypnotic. 


Tr Bulletin of the (American) Essex ¥nstit&ite just re- 
ceived cgntains an account of the annual meeting held last 
May, and a retrospect of the year, from which we learn 
that Mr. Perley, in a lecture on ®Old-time Winters in 
Essex County,” gave interesting particulars on many sub- 
jects, including weather, We give’ the following extract :— 
“The lecturer spoke of the watch, church serviceg, dress, 
food, and schools of the early winter seasons; how the 
people spent their evenings, the wint& employment of the people 
in cutting off the forests, sledding timber and wood, making 
pipe staves and barrel hoops, and, most interesting of all, the 


seems to have been carefijly done, and affords a good instance of | ingiitution of the old-fashi8ned shoemakers’ shops, of which 


the way in which scientific questions are now being treated in 
Japan. 


Tue J&y nymber of the Proceedings of the Society for 
Psychical Kesearch has reached us, and contains the following 
‘contributions :—‘'On Alleged Movements of Objects, without 
Contact, occurring not inte Presence of a Paid Medium,” by 
Mre F W. H. Myers; “ Experiments in Clairvoyance,” by Dr. 
A. Backman; and, “A Cfse of Doubl® Consciousness,” by 
Mr. R. Hodgson. k 


, AT the Bourngmoutl? meeting of the British Medical Assdtia- 
“tion, ardiscussion on the subject of alcohol wa initiated by a 
paper by Dr. Samuel Wilks. IB the course of His paper he 
stated that he had no acquaintané@e with any grgagic changes attré- 
butable to alcohol in thé lungs and kidneys, but it seened that 
the digestive and nervous systems suffered. Physiologists had 
failed to demonstrate the chemical changes whtch it underwent 
in the body, and consequently it waseimpossible to say whether 
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nearly every farm had one a century ago. Women in those days 
engaggd in spinning and weaving. The holidays were referred 
to—Thafiksgiving, Christmas, and New Year’s ; ard the winter® 
pleasures, such as sleigh-rides, dancing, spinning and quilting 
parties, and games, shuffle-board, coasting, skating, trapping, 
gunning, fishing, singing-schools, and girls’ samplers. He also 
spoke of theld modes of titivel, sngw-shoes, &c. Nearly alle 
the heavy teaming was done on sleds, and he mentioned the 
‘winter of 1768-69, when the gevelfing was so bad tha@& the 
farmers,in the western part of the State cpuld not get their grain, 
and provisions to the coast to market. Snow remained on the 
roads as it fell untilabout a century ago. ®Mr. Perley then spolse 
of pertjculargwinters: that of, 1641- 2, when the Indians@said 
they had not seen the ocean so much frozen fer forty years; of 
1646-47, when there was no snow to lay ; of 1696-97, said to be 
the*coldest winter since the first settlementgof New England ; of 


e 
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1701-2, which was ‘turned into summer’ ; of 1787-18; when®, ° 


the snow was from ten to fifteen feet deep ad thé @rifts twenty- 


> qt was ofthe nature of a food or note No ame had ygt seen a | Gve feet, many one-story houses being buried; of 1740-41, said 
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to be the Severest winter known by the settlers, Salem Harbour 
geing frozen over as early as October ; of 1774-75, a wonderfully 
mild winter ; of 1779-80, when for forty days, including March, 
there was no perceptible thaw, and the snow was so hard and 
Seep that loaded teargs passed over the fences in any direction, 
arches being dug under the snow so that men on horseback 
could ride under them; and which was long remembered as che 
hard winter ; of 1784-85, when, as late a? April.15, snow was 
2 feet deep, and frozen hard enough to bear cattle; of 1785-386, 
when in the renfirkable storre of November 25, the snow blew 
dnto balls, one of which had rolled 76 feet, measuring 174 by 22 
inches ; of 1744-95, when the Betsey was launched in Salem on 
Christmas Day, the®thermometer indicating 83° above zero at 
noon, and men and boys went in swimming ; of 1801-2, where 
the Ulysses, Brutus, and Volutia, three Salem vessels, which 
sailed out of the harboer on a summer-like morning in February, 
were all cast away at night on Cape Cod, in a terrible snow- 
storm, Which continue@ a week. He also referred to more re- 
«cent seasons, and of the cold winter of 1856-57, when in one 
week in January was the coldest day by the thermometer eyer 
recorded of late year$, mercury in Salem 20° below zero ; travel 
-on the railroad between Boston and Salem entirely suspended 
from Tuesday morning to Thursday afternoon, The recent mild 


winters were also alluded to.” e 


IN the volume of Bavarian meteorological observations for 
1890, Dr. C. Lang (the Director of the Service) contributes an 
article on the ‘‘ Secular Variations of Damage by Lightning and 
Hail.” He points ont that in almost all recent investigations 
the conclusions come to are that during*the last 50 years damage 
by lightning has much increased, but this is not bprne out by 
his inquiry, but is probably owing to more attention having 
been paid to the subject recently. The numerous impurities 
introduced into the air of towns from fire-places, &c., would 
make it probable that they would be more liable to damage 
‘than country places, but exactly the opposite is the case, the 
ratio of damage go buildings in towns to that Ħa the country 
being 1:2. This result is possibly to some extent due to the 
‘more numerous lightning-conductors, and to railway liĝes in the 
towns. He finds tha the damage from hail shows a very 
probable connection with the period of sun-spot frequency, Wut 
the secular range of the former points more particularly to the 
influence of temperature, so that the curve of Mail-frequency 
shows, not only a minimum occurring with the 11-year sun-spot 
maximum, but also a pergod of about 35 years. The damage 
from liglttning, on the other hand, does not show any connec- 
tion with a secular range of temperature, but the minimum 
-oceurs with the maximum of sun-spot frequency. In other words, 
damage from hail seems to be more decidedly connected with 
terrestrial, and damage from lightning more with cosmical 
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THE application of science in the direction of domestic comfort 
“seems to be advancing with great strides in the United States. 
The Nation, ig reference to the announcements that theinhabit- 
ants of Ieansas City are about to be supplied with cool air in 
summer and warm air in winter through a system of pipes laid 
in tl streets; and that tfe pele of Framingham, Mass., are 
ə to be furnished with gas for heating purposes at the prise of 50 
cents a thousand feet, ges writes :—‘* Thus the ends of the land 
fre advancing in the art of living while the metropolis remains 
tatfonary, and is kept from falfhg behiwd onlyeby iwc@sant 
grumbling.e An@yet@he possibilities of comfort, of health, and 
a ven of cheapness revealed in these sghemes are wonderfylly 
„alluring, and their raglization would be prevented by no phy$ical 
obstades. @f we consider that wonderful work of human hands, 
the kitchen tange, inder the management of the regular cook, 
who knows how to put on all the draught at once and keepit ov 
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what a devourer of fuel ‘itis © We need a cup of teg or a chop * 
in summer, and a fire is kindled that® woyld generate steam 
enough to drive an ocean racer a mile upon her course, ‘ the 
kiteffen is turned into a Tophet, the miserable servants svelter 
in the apartments which their own stupidity and that of man- 
kind have rgqdered uninhabitable, and theig employers are 
rendered uncomfortable, above. The extravagance of the, 
Chinese, who, as related by Charle$ Lamb, at first thought it 
necessiry®o burn down a house whenever they wanted to roast 
a pig, ts nothing fo ours? Has “anybody ever calculate the 
annual waste caused by the above described ‘‘use” of the 
ordinary “‘kitchêh range”? ` 

AN interesting paper upon the slow combustion of explosive 
gas mixtures is contributed to the cerent number of Lizdig's 
Annalen by Dr. Krause and Prof. Victor Meyer. „The experi- 
ments described were made with glectrolytic mixtures of hydrogen 
and oxygen, and detonating mixtures of carbon monoxide and 
oxygen. The first eXperiment consisted in heating in a bath of 
vapour of diphenylamine (305°) a detonating mixture of hydrogen 
ad oxygen contained in a U-shaped tube closed by mercury. 
The heating was continued without intermission for a fortnight, 
at the’end of which time very little. gas remained, almost the 
whole having slowly combined to form water. The experiment 
was then repeated in an apparatus constructed entirely of glass, 
and in which the use of mercury was avoided, except in a small 
manometer used to indicate the pressure. It was then found 
that no trace of water was formed at the temperature of di- 
phenylamine vapour (305° C.); at the temperature of boiling 
sulphur (4489) the amount of combination was exceedingly small ; 
while at 518°, the boiling-point of phosphor pentasulphide, « 
considerable amount of combination occurred, ebut no quanti- 
tative rule could be deduced. In all these experiments 
the gases employed were moist, and no particular care 
had been taken to remove the last traces of admixed air. 
Now Bunsen and Roscoe, in their celebrated work on detonat- 
ing mixtures of hydrogen and chlorine, showed that regular 
results were only obtained when the film of air condeysed upon 
the surfaces of the glass wessels employed was removed by allow- 
ing the Sas to stream through the apparatus for several days 
previous to the experiment. A fresh series of experiments were 
therefore made, in which these precautions were most rigidly 
observed ; most complicated pieces of apparatus were constructed 
of glass throughout, which admitted of the drying of the gases 
prepared (in case of hydrogen and oxygen) by the electrolysis 
of hot water, so as to exclude zone and hydrogen peroxide; and 
thé pure gases thus obtained were allowed to stream through the 
series df bulbs united by capillary tubes for a fortnight, night 
and day, before the bulbs were sealedeoff at the capillaries. It 
was found that, with pure dry gases, scarcely a trace of com- 
bination occurred by the fusion of the very fine capillaries, As 
regards the temperature of ignition of electrolytic hydrogen and 
oxygen, or detonating carbon monoxide and® oxygen, it was 
fouffd that bulbs containing them do not explode when placed 
in boiling pentasulphide of phosphogus (518°), but do explode in 
vapour of stannous chloride (606°), The temperature of ignition 
lies, therefore, between 518° and 696°C. The mode of explosion 
differs considerably under different circunftances. In case of 
explosion irs vapour of stannous chloride, the bulb was never 
sh€ttered, but a sudden appearance of flamg within the bulb 
occurred, accofipanied by ¢ slight detonation, and in some cases * 
the point of the capillary was*blown off. It is also astonishing 
how long one iequizes to hold®such a bulb in a Bunsen flame 
befgregexplosion occurs; itynever occurs until the flame becomes 
coloured yellow, and the glass Begins to softep, and frequently 
only causes a selling out of the glass gi the heated spot. Thin- 
walled bulbs, holvever, are sometimes shattered. In two cases 
jt was npticed thet the glass at the  Sofiened part was'violently 
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+ forced in, owing to the previous Ieating having caused a farge 


percentage of combinaffon, and hence the production of a partial 
vacuum. Even after taking the rigid precautions to Pnsure 
purify above described, no define quantitative rule connecting 
the time and percengage of combination has been discovered, 
experiments pepformed simultaneously upon similarly treated 
mixtures yielging widely differen® results; showing that the 
* irregularities of glass surfates, even’ after removal of their air- 
films, are quite sufficient to modify very sensibly the eonditions 


und@r which combination ofturs. e $ . 


THE additions to the Zoological Society’s Ggrdens during the 
past week include an Egyptian Gazelle (Gasella dorcas) fram 
North Africa, presented by Mr. S. C. Saunders; a Ring-tailed 
Coati (Masem rufa) ffo® South America, presented by Mr. 
Edward J., Brown; two Herring Gulls (Zarus argentatus), 
British, presented by Mr. T. As Cotton y two White-bellied Sea 
Eagles (Haliačtus leucogaster) from Australia, presented by Mr. 
Hugh Nevill, F.Z.S.; a Lesser Sulphur-crested Cockatoo 
(Cacatua sulphurea) from Moluccas, presented by Miss Partridge ; 
three Barbary Turtle Doves (Zurtur risorius) from North Africf, 
presented by Miss D. Bason ; an Indian Cobra (Vaia tripudians) 
from India, presented by Mr. H. E. Lindsay ; two Harnessed 
Antelopes (Tragelaphus seripius & 9) from Gambia, a 
Paradoxure (Paradoxurus aureus) from Ceylon, two Grey 
Ichneumon (Herfestes griseus) from India, four grey Parrots 
{Psittacus erithacus) from West Africa, deposited. 








eOUR ASTRONOMICAL COLUARN. 


THE SPECTRUM OF 8 LYRÆ.—A study of twenty-nine photo- 
graphs of the Spectrum of 8 Lyre has led to some interesting 
results, noted by Prof. E. C, Pickering in Astronomische Nach- 
richten, No. 3051. The spectrum of this star contains, in 
addition to the absorption lines, several bright lines, the most 
conspicuous of which are about AA 486, 443, 434, 410, 403, and 
389, to use a three-figure reference. The lines near A 443 and 
A 403, are two of the most prominent lines in the spectra of the 
Orion stays, and the remaining four coincide with the hydrogen 
lines F, G, 4, and a. From the investigation it appears that 
these bright lines change their positions, so that sometimes ghey 
have a greater wave-length than the corresponding dark lines, 
whilst at other times the reverse is the case. In some of the 
photographs several bright lines are double, and the dark lines 
are also not free from changes. This naturally led to the in- 
quiry as to whether the changes were connected with the varia- 
tions of the star’s brightness, Starting from a minimum of 
brightness there is a maximum ategd. 5h., a secondary minimum 
at 6d. 11h., another maxisoum at od. 16h,, and then the prim- 
cipal minimum is again reached after £ total period of 12g. 22h. 
The point of interest is that the fourteen plates in which the 
wave-length of the bright ¢ines was increased were taken during 
the first half of this period of variation—that is, before the 
secondary minimyn ; whilst on the eleven plates taken during 
the second half of the period the displacement was towards the 
blue end of the gpectrum. And since the photographs extend 
over more than four years, there can be little doubt that the 


o displacements are intimately connected with the variations of 


the star’s brightness. Ong of the explanations suggested by 
Prof. Rickering to account for the observed phenomena is that 
the Bright lines are emitted by an object revolving in a circular 
orbit round the pringpal starf with a maximum velocity of about 
300 miles per second, and completing its circuit in a period of 

. 12d, 22h, The corresponding periastron distate is about 
50,000,000 miles.» If t®is be so, 8 Lyra is a binary of thé 8 
- Abrige, type, but differing from it in phe fact thatthe component 
stars have unlike spectra, THe pkenonfena could also be pro- 
duced by a meteor stream, or by gn object like the sun, rotatin 
in 12d. 22h., and having a large protuberamce @n it extending 
over more than 180° ‘of longitude. The study of the addftianal 
photographs which are being taken will doubtless elucidate the 
matter, ° 


19 + 
THE POLARIZATION THEORY OF 8HE SOLAR CORONA.—In 


, the Publtations of the Astrgnomicaġ Sociely of the „Pacific, 
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vol. iit. No. 16, 1891, Prof. Frank H. Bigelow gives some 
further results of his investigations of coronal forms, and arrives 
at some new results. It can be shown that in the case &f 
repulsion of matter in a spherical rotating body like the sun,. 
two poles of repulsion are formed, and the body is polarized 
about an axis, Within the body the lings of force are paralle 


a 


to the axis of polarization, and their curvature outside the surface © 


may be caldtilated. Applying these considerations to the similar 
coronal forms exhibited in the eclipse photographs of July 1878 
and January and December 1889, Prof. Bigelow finds that the 
axis of polarization is at the surface of the sun about 44° from 
the axis of rotation, and taking the radius of tHè:sun as 866,500 
miles, the length of the axis to which the lines of force are 
parallel is 1,729,700 miles. Its direction is fixed, and in 1878 
the north and south coronal poles had the positions, north pole 
= 201°'2, south pole = 301°'6, when referred to the ascending- 


enode of the sun’s equator on the plane of the ecliptic. If 


138 + 349°°85, 151 + 311°'40, and 12 + 31255 be taken as 
the number of revolutions and the angglar exeess during the 
three intervals between the dates of the above eclipses, the mean. 
daily motion in longitude at the latitudg of the corogal pole, 
85°75, is found to be 13°'13307. From this the following periods 
of the sun’s rotation in latitude 85°°5 is deduced— 


Sidereal period 27°41171d. = 27d. oh. Sam. 52s. 
Synod® period 29°63580d. = 29d. fash. 15m. 33s. 

The formula proposed to express the rotation-period in different 
solar latitudes is X = 862’ — 76’ sin /, where X is the mean 
dajly motion in minutes, and Z the latitude. With these ele- 
ments it is possible to predict the positions of the coronal poles 
at any epoch, and in consequence the relative form of the corona 
at the time, as seen from the earth. A comparison of the calcu- 
lated resultsand photographs, obtained during somerecent eclipses,. 
displays a striking concordance. The investigation ‘‘ also serves 
to strengthen the convigtion thatethe sun-spots are probally 
formed by the descent of material from the extremities of the 
coronal strgamers, in a vertical direction upon the sun.” 


OBSERVATIONS OF THE MOTION oF SIRIUS.—At the Berlin 
Academy of Sciences on June 4, Prof. Vogel communicated 
some observations of the motion of Sirius in the line of sight. 
Using the iron spectrum as the term of comparison with the 
spectrum of the star, it was found that the velocity of approach 
on March®22 was 1'96 geographical miles per second with 
respeq to the Mn. With hydrogen comparisorline#the velocity 
found was 1°73 miles per second. 


RETURN oF Encke’s COMET.—-A telegram from the Lick 
Observatory to Prof. Krüger, announces @hat Encke’s periodic 
comet has been observed on its return by Mr, Barnard on 
August 1°9958 G.M.T., in the position R.A, 3b. 55m. 20°6s., 
Decl. 29° 59° N. 
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ON SOME TEST CASES FOR THE MAXWELL- 
BOLTZMANN DOCTRINE REGARDING DIS- 
TRIBUTION OF ENERG Ye 

(1) MAXWELL, in his article (7222, Afag., 1860) ‘‘On the 

Collision of Elastic Spheres,” enunciates a very re- 
markakle theorem, of primary importancg in the kinetic theory 


of gases, to the effect that, in an assemblage of largeenumbers of ° 


mutually-colliding spheres of two & of several different magni- 
tudes, the mean kinetic energy is the same for equal numbers of 
the spheres irrespectively of their masses and diameters ; or, in 
other wogds, the time-averages of the squares of the velocities of 
individual sphpres are inversfy as their masses. 
matical investigation given as a proof of this theorem in that first 
article on the subject is quite unsajisfaetory ; but the mere eun- 
ciation of it, even if without prof, was a very valuable contribu- 
tion to seience. 
Gases,” Phil, Trans. for May 1866) Maxyell finds in his equa- 

tion (34) (‘ Collected Works,” p. 47), as a result of a thorougl® 
mathgmatical investigation, te same theorem extended to®in- 

clude c8llisioRs between Bosdovich poings wih mutual forces 

according to any law of distance, provided only that not more 

thaa two points are-in cellision (that is to say, within the dis-ə 


tancts of their mutual influence) simultaneomsly. Tait confirms , 


Maxwell’s original theorem for colliding spheres ef diferent 
se 


1 Paper read at the Royal Society by Sir William Thomson, D.C.L.,. 
FR-S., on June 11, 1891. 
. 
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In a subsequent paper (‘Dynamical Theory of * 
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° to the Bolézmann-Maxwell goctrine, the motion wi 
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magnitud@ in an interesting and important examination of the 
subject in §§ 19, 20, 2t of his paper ‘‘On the Foundations of 
Phe Kinetic Theory of Gases ” (Trans, R.S.E. for May 1866). 

(2) Boltzmann, în his ‘‘Studien über das Gleichgewicht der 
debendigen Kraft zwischen bewegten materiellen Punkten ” 
(Sited. K. Akad. Wgjen, October 8, 1868) enunciated a large 
extension of this theorem, and Maxwell a still wider generaliza- 
tion in his paper ‘On Boltzmann’s Theorem on “the Average 
Distribution of Energy in a System of Material Points ” (Cam- 
bridge Phil. Soc. Trans., May 6, 1878, republished in vol. ii. of 
Maxwell’s ‘‘ Scientific Papers,” pp. 713-41), to the following 
effect (p. 716) :S e 

“In the ultimate state of the system, the average kinetic 
energy of twoegiven portions of the system must be in the ratio 
of the number uf degrees of freedom of those portions.” 

Much disbelief and doubt has been felt as to the complete 
truth, or the extent of cases for which there is truth, of thi? 
proposition. 

(3) For a test case, sliffering as little as possible from Max- 
well’s original case of solid elastic spheres, consider a hollow 
sphericag shell and a solid sphere—globule we shall call it for 
brevity—within the shell. I must first digress to remark that 
what has hitherto by Maxwell and Clausius and others before 
and after them been called for brevity an ‘‘elastic sphere,’s is 
not an elastic solid,¢capable of rotation and of eéastic deforma- 
tion ; and therefore capable of an infinite number of modes of 
steady vibration, into which, of finer and finer degrees of nodal 
subdivision and shorter and shorter periods, all translational 
energy would, if the Boltzmann-Maxwell generalized propositfon 
were true, be ultimately transformed by collisions. The 
**smooth elastic spheres” are really Boscovich point-atoms, 
with their translational inertia, and with, for law of force, zero 
force at every distance between two points exceeding the sum of 
the radii of the two balls, and infinite repulsion at exactly this 
distance. We may use Boscovich singilarly for the hollow shell 
with globule in its interior, and so do away with all question as 
to vibrations due to elasticity of material, whether ofthe shell or 
of the globule. Let us simply suppose the mutual action 
between the shell and the globule to be nothing except at an 
instant of collision, and then to be such that theig relative com- 
ponent velocity along the radius through the point of contact is 
reversed by the collision, while the motion of their centre of 
inertia remains unchanged. : 

(4) For levity, we shall call the shell and int€rior globule of 
§ 3, a double molecule, or sometimes, for more brevity, a 
doublet. The ‘‘smooth elastic sphere” of § 3 will*be called 
simply an atom, or agsingle atom ; and the radius or diameter 
or surface of the atom will mean the radius or diameter or 
surface of the corresponding sphere. (This explanation is 
necessary to avoid an ambiguity which might occur with re- 
ference to the common expression ‘‘sphere of ®action” of a 

s Boscovich atom.) 

(5) Consider now a ®ast number of atoms and dcublets, 
inclosedjin a perfectly rigid fixed surface, having the property 
of reversing the normal component velocity of approach of any 
atom or shell or doublet gat the instant of contact of surfaces, 
while leaving unchanged the absofute velocity of the centre of 
inertia of the two. Let any velocity or velocities in any direc- 
tion or directions be given to any one or more of the atoms or 
of the shells or globuges constituting the doublets. Acsording 

become 
distributed through the system, so that ultimately the time- 
average kinetic energy of each atom, each shell, and each 
globule shall be equal; and therefore that of each doublet 
double that of each atom. This,is certainly a very nfarvellous 


® conclur#on; but I see ng reason to doubt it onethat account. 


After all, it is not obviously more marvellous than the seemingly 
weltproved conclusion tat ga mixed assemblage of colliding 
single atoms, some of which have a million million times the 
mass of others, the Smaller masses will ultimately average a 
million times the velogity of the larger. But it is not included in 

axwell’s proof for single atoms of different masses [(34) of his 


“ ®ynamical Theory of Gases’, referrede to abeve] ; earfd the | 


condition that te glebufes inclosed in the shells are prevented 

by the shells from collisions with one another violates Tait’s 
@ condition [(C) of § 18 of ‘* Foundation$ of K. T. Gases”’], ‘that 
there is perfectly fife access for collision between each pair of 
partieles Whether of the same or of different systems.” An 
independent investigation of such a simple and definite case as 
that of fhe atoms and doublets defined in §$ 3-5 is desirable agg 
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test, or would be interesting as an illustration were test not * 


needed, for the exceedingly wide 
Boltamann-Maxwell doctrine, 

(Q Next, instead of only a aingle globule within the shgll of 
§ 4, let there be a vast number. To fix ideas let the mass of the 
shell be equal to a hundred times the sui of the masses of the 
globules, ang elet the number of the globulas be a hundred 
million million. Let two såch shells be connected by a push- 
and-pull massless spring? *Let all @e given at rest, with the® 
spring avg chied to any extent; and then left free. According 
to the BoltzmanyMaxwell doctgine, the motion prodyced 
initiall¥ by the spring ‘vill become distributed through the 
system, so that ultimately the sum of the kinetic energies of the 
globules within®each shell will be a hundred million million 
tames the average kinetic energy of the shell. The average 
velocity? of the shell will ultimately be a hundred-milliongh of 
the average velocity of thetglobules.  Gorrespontling proposi- 
tion in the kinetic theory of gases is that if two rigid shells, each 
weighing I gram, and containing a centigram of monatomic gas, 
be attached to the t®o prongs of a massless perfectly elastic 
tuning-fork, and seteto vibrate, the gas will become heated in 
*virtue of its viscous resistance to the vibration excited in if by 
the vibration of the shell, until nearly all the initial energy of 
the tuning-fork is thus spent. 

(7) Going back to the double molecules of § 5, suppose the 
internal globule to be so connected by massless springs with the 
shell that the globule is urged towards the centre 8f the shell 
with a force simply proportional to the distance between the 
centres of the two. This arrangement, which I gave in my 
Baltimore Lectures, in 1884, as an illustration for vibratory 
molecules embedded in ether, would be equivalent to two masses 
connected by a massless spring, if we had only motions in one 
line to consider ; but it has the advAntage of being perfectly iso- 
tropic, and giving for all motions parallel to any fixed line 
exactly the same result as if there were no motion perpendicular 
to it.” When a pair of masses connected ky"a spring strikes a 
fixed obstacle or a movable body, with the line ef their centres 
npt exactly perpendicular to the tangent glane of contact, it is 
caused to rotate. No such complication affects our isotropic 
doublet. An assemblage of such doublets being given moving 
about within a rigid inclosing surface, will the ultimate sta- 
tistics be, for each doublet,” equal average kinetic energies of 
motion of centre of inertia, and of relative motion of the two 
constituents ? 

(8) If we try to answer this question synthetically, "we find a 
complex and troublesome problem in the details of all but the 
very simplest case of collision which can occur, which is direct 
collision between two not previously vibrating doublets, or any 
collision of one not previously vibrating doublet against a fixed 
plane. In this case, if the masses of globule and shell are 
equal, a complete collision consists of two impacts at an interval 
of time equal to half the period of free vibration of the doublet, 
and after the second impact there is separation without vibration, 
just as if we had had single sphergs instead of the doublets. 


* The “ average velocity of a particle,” irrespectively of direction, is (in 
the kinetic theory of gases) a convenient expression fur the square root of 
the time-average of the square of its velocitye 

2 This implies equal average kinetic energies of the two constituents ; and, 
conversely, equal average kinetic energies of the two constituents, except in 
the case of their masses being equal, implies the equalgy stated in the text. 
Let x, u’ be absolute component velocities of two masses, #t, 7, per- 
pendicular to a fixed plane; U the corresponding componen@ velocity of 
their centre of inertia; and x that of their mutual rfMative motion, We 
havg 


generMization set forth in the 


mr 


mr. 
“=U - ——"_,, w=. V pe ee w) 
m + m 8 m tm 
whence 
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Now suppose the time-average of Ux to be zero# In every ca ein which 
this is so, we have, by (2), . 


192 
PEPEE ine =< 92! a= peat. re a Miners }. 
Jime-av. fin? = m'u 3} Qr — m) X Time ay: {u Aa Gam? G3) 
Hence in any casg in which . a 

Timey enu? = Jime-av. mu? aaa " (4) 
we have . : ooh 
oo Gug mt’) x Time-av. d U? 2 UT 3} =O) 0-60 a N (s) 
e (ye + a’? 
andeth@efore. except when a2 m’, wg must have na 
Time-av. (92 + sué )U? = Time-av' a fe P E E (6) 
° ae oe 


. ae e s 
which proves thee prôpositio , because, as we readily see from (1), 
gum’ ??/Gu + m2’) is, in every case, the kinetic energy of the relative, 
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But in oblige collision, between two not previously vibrating 
doublets, even if the masses of shell and globule are equat, we 
have a somewhat troublesome problem to find the interval be- 
tweer@the two impacts, when cher are two, and to find the &nal 
resulting vibration. When the component relative motion 
parallel to the tangent plane of the first impdet exceeds a certain 
value depending @n the radius of the outer surface èf the shell, 
the period of gee vibration of the @qublets, and the relative 
velocity of approach; thére is no second impact, and the 
doublets separate with no relative velocity perpendécular to 
the tangent plane, but each with the epergy @f that component 
of its previous motion converted into vibrational energy. When 
the mass of the shell is much smaller. than yhe mass of the 
interior globule, almost every collision will consist of a large 
number of impacts. It seems exceedingly difficult to find how t® 
calculate true statistics pf these chattering collisions, and arrive 
at sound conclusions as tg the ultimate distribution of energy in 
any of the yery simplest cases other than Maxwell’s original 
case of 1860 ; but, if the Boltzmann-Maxwell generalized doc- 
trine is true, we ought to be able to see its truth as essential, 
with special clearness in the simplest cases®even without going «| 
through the full problem presented by the details. I can find 
nothing in Maxwell’s latest article on the subject (Camb. Phil, 
Trans., May 6, 1878), or in any of his previous papers, proving 
an affirmative answer to the question of § 7. 

(9) Going back to § 6, let the globules be initially distributed 
as nearly as may be homogeneously through the hollow ; let 
each globule be connected with neighbours by massless springs ; 
and let all the globules which are near the inner surface of the 
shell be connected with it also by massless springs. Or let 
any number of smaller shells be inclosed within our outer 
shell, and connected by massless springs, as represented by 
the accompanying diagram, taken from a reprint of my Bal- 
timore Lectures now in progress, Let two such guter shells, 

e 


given at rest with their systems of globules in equilibrium within 
them, be connected by massless springs, and be started in 
motion, as were the shells of §6. There will not now be the 
great loss of energy from the vibration of the shells which there 
was in §6. On the contrary, the ultimate average kinetic 
energy of the whole two hundred million million globules will be 
certainly small in comparison with the ultimate average kinetic 
energy of the single shell.. It may be because each globule gf 
§ 6 is free to wander that the energy is lost from the shell in 
that case, and distributed among them. There is nothing vague 
in their motion allowing tpem to take more and more energy, 
now when they are connected by the massless springs. If we 
suppose the motions infinitesimal, or if, whatever their ranges 
may be, all forcesre in simple proportion to displacements, the 
elementaryedynamical theorem of fundamental modes shows how 
to find determin&tely each of the 600 million million and six 
simple harmonic vibrations, of which the motion resulting faom 
the prescribed initial circumstances is constituted. It tells us 
that the sum of the potentia¥ and kinetic energies of each mode 
remains always of constant value, and that the time-average of 
the changing kinetic energy during its period is half of this 
constant value. Wi@hout fully solving the problem for the 600 
million million and six co-ordinafes, it is easy to gee that the 
gravest fundamental male of the motion actually producedein 
the prescribed cifumstances differs. but little gn period and 


“energy from the single simple Jarmosic yibration whjch the two 


shells would take if the globules were rigidly connected to thgm, 
or were removed from within ¢hem, and, the other initial 
circumstances were those of § 6. e But this conclusiqn de- 
pends on the forces being vigwously in simple propogtion” to 
displacements. * K 

(10)? In no real case gould they be so,eang if there is any 
deviation from the simple proportionglity of force to displace- 

e 
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ment, the independent superposition of motions does not hold 
geod. We have still a theorem of fundamental modes, although? 
„S0 far as I know, this theory has not yet been,investigated. For 
any stable system moving with a given sum, E, of potential and 
kinetic energies, there must in general be at least as many 
fundamental modes Yf rigorously periodic*motion as there are 
freedoms {or dndependent variables). But the configuration of 
each fundamental mode is now not generally similar for different 
values of E ; and supérposition of different fundamental modes, 
whether with the same or with different values of E, Aas now 
no meaning. Itseems to me probable that every fundamental 
mode is essentially unstable. It is so if Maxwell’s fundamental 
assumption! ‘‘ that the system, if left to itself in its actual state 
of motion, will, sooner or later, pass through every phase which 
is consistent with the equation of energy” if true. It seems to 
we quite probable that this assumption 7s true, provided the 
“actual state of motion” is not exactly, as to position and 
velocity, a configuration of some one of the fundgmental modes 
of rigorously periodic motion, and provided also that the 
“system ” has not any exceptional character, such as those in- 
dicated by Maxwell for cases in which he warns? us that his 
assumption does not hold good. 

f 1) But, conceding Maxwell’s fundamental assumption, I do 
not see in the mathematical workings of hjs paper® any proof 
of his conclusion ‘‘ that the average kinetic energy correspond- 
ing to any one of the variables is the same for every one of the 
variables of the system.” Indeed, as a general proposition its 
megning is not explained, and seems to me inexplicable. The 
redaction of the kinetic energy to a sum of squares ê leaves the 
several parts of the whole with no correspondence to any de- 
fined or definable set of independent variables. What, for 
example, can the meaning of the conclusion ë be for the case of 
a jointed pendulum? (a system of two rigid bodies, one sup- 
ported on a fixed horizonjal axis ang the other on a parallel axis 
fixed relatively to the first body, and both acted on only by 
gravity), The conclusion is quite intelligible, however (but is 
it true ?), when thé kinetic energy is expressible as a sum of 
squares of rates of change of single co-ordinates each multiplied 
by a function of all, or of some, of the co-ordinates. Con- 
sider, for exđmple, the still easier case of these coefficients 
constant. : 

(12) Consider more particularly the easiest case of all, motion 
of a single partécle in a plane ; that is, the casę of jyst two in- 
dependent variables, say x, y; and kinetic energy equal to 
4(42 + 9°} The equations of motion are 

a*x dV 
dt” 


where V is the potential energy, which may be any function of 
x, Y, subject omly to the condition (required for stability) that it 


is essentially positive (ils least value being, for brevity, taken as * 


zero). - It is easily proved that, with afty given value, E, for the 
sum of kinetic and potential energies, there are two detgrminate 
modes of periodic motion ; that is to say, there are two finite 
closed curves such that, if # he projected from any point of 
either with velocity equal to .#[2(E — V)] in the direction, either- 
wards, of the tangent to the curve, its path will be exactly that 
curve. In a very special’class of cases there are only two such 
periodig motions, but it is obvious that thgre are more than two 
in other c&ses. . 

(13) Take, for example, 


V = Fare? + By? + eaey). 
For all-vglues of E we have 


x =% cos (a? — e) a? =%0 j 
yuo xb cos (Bf -f ) ë 


as two fundamental modes. Wifen E is infinitely small we have 
only these two ; but for any finite value $f E we have clearly 
an infinite number of fundamental modes, and every mode differs 
infinitely little from being a fundamental mode. To see this, 
let agbe projecter| fram any Point N if OX, in a direction fer- 
pendicufar to’ OX, with a velocity quel toga/(2E~a°ON?), 


£ *Soientific Papers,” vol. ji. p. 714. 
3 fid., pp. 716726. ees 
5 Or of Maxwell's “4,” in p. 723. 

6 [It may be untrue for one set of co-ordinates, though tr for ethers. 
Consider, for example, uniform motion in a circle. Fer all 8y@tems of recti- 
lineal rectangular co-ordinates (x, y), time-av. 22 = time-av. 33; but for 

ar co-ordinates (7, #) we have zof time-av. 7? equal to time-av. 7262, 

a hey Jiya 1891.] v e 


2 Ibid., pp. 714, 715- 
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After a sufficiently great number of crossings and re-crossings 
ateross the line X’OX, the particle will cross this line very nearly 
at right angles, at seme point, N^ Vary the position of N very 
slightly in one direction or other, and re-project # from it per- 
fendicularly and with proper velocity; till (by proper “trial 
and error” method) # path is found, which, after still the same 
number of crossings and re-crossings, crosses exaetly at right 
angles at a point N”, very near the point N’. Let wz continue 
its journey along this path, and, after just*as many more cross- 
ings and re-crossings, it will return exactly to N, and cross OX 
there, exactly ateight angles, Thus the path from N to N” is 
exactly half an orbit, and from N” to N the remaining half. 

(14) When cE/(a"B*) is a small numeric, the part‘of the kinetic 
energy expressed by 4ex®y? is very small in comparison with 
the total energy, E® Hence the path is at every time very 
nearly the resultant of the two primary fundamental modes, 
formulated in § 13; and an interesting problem is presented, to 
find (by the maghod of the “‘ variation of parameters”) a, e, 4, fo 
slowly varying functions of ¢, such that 


e& = 
a= 


a sin (@#—e), y =b sin (8¢-/S), 


bB cos (Bt —f), 


shall be the rigorous solution, or a practical approximation to 
it. Careful consideration of possibilities in respe@t to this case 
[cE/(a28*) very small] seems thoroughly to confirm Maxwell's 
fundamental assumption quoted in § 11; and that it is correct 
whether cE/(a?4?) be small or large seems exceedingly probable, 
or quite certain. $ 
(15) But it seems also probable that Maxwell's conclusion, 
which for the case of a material point moving in a plane is 


Il 


i 


aa cos (af—e), f 


Time-av. 4? = Time-av. 7%, 


is not true when a? differs frgm 8°, It is certainly not proved, 
No dynamical principle except the equition of energy, 


i? + f)=E-V, 2. a. 2 (2) 


is brought into the mathematical work of pp. 722-25, which is 
given by§Maxwell as proof for it. Hence any arbitrarily drawn 
curve might be assumed for the path without *violating the 
dynamics which enters into Maxwell’s investigation; and we 
may draw curves for the path such as to satisfy (1),eand curves 
not satisfying (1), but all traversing the whole spece Within the 
bounding curve ° 

Baa? + BY + cry) = E, o aan a - (3) 
and all satisfying Maxyell’s fundamental assumption (§ 11). 

(16) The meaning of the question is illustrated by reducinggit 
to a purely geometrical question regarding the path, thus :— 
Calling @ the inclination to x of the tangent to the path at any 
Point xy and g the velocity in the path, we have ° 


& = 97 copé, 
and therefore, by (2), : 
g= VBE - V} 


J =q sin 6, 


y Hence, if we call s the tot@l length pf curve travelled, 


f Ht = fe cos? 0 gdt = f Ni2(E - Vy} cos? 0ds; . (6) 


e and the quegtion of § f% becomes, Is or is not . ° 
3 ° 
a f “ds JIRE — V)} cos? @ 
S/o 3 
. = g fia vE -= V} sinto? p. 0) 
á Sjo œ 


. 
where S denotes so great 2 length of path that it "has passed a 
grea number of times ery near to every point within the 
boundary (3), very nearly in ay direction. 
* (x7) Consider now Separately the parts of the two members of 
) derived from portigns of the path which cross an infinitesimal 
rea da having its centre at (x, y). They are respectively 
a 


sess ale) 
NBE - V} do Í Ndo sin? @ , . 


> 

@. . > 
where Ndo @ehotesthe number of portions of the path, per unit 
distance én the direction inclined 47 + 6 to., which pass either- 
wards across the area in directions inclined to x at angles betwediP 
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a 
the values @ — 4d@ and 6 + 3¢@. Theæmost 
expregsion for N is, according to Fourier, e 


7 N = Ay + A; cos 28 + Ag cos 49 + &c. ® (9) 
+ B, sin 20 + B, sin 480 + &c. J * 


Henceethe two members of (8) become Fespectively 
@e M 
VEE ~ Vi}dobe(Ay + 441)" Y 
° e 3 
NJE — Vjijdokr'A, — 34,) | 
Remarking that A, and A, are fanctions of x, y, and taking 


de = dxdy, we find, from (10), for the two totals of (7) re- 
spectively 


genefal possible 


and 


. . . (10) 


e 
. ba | fadsdyidy + bax) MAE - VII) 
and. à gi ja» (II 
ef forays = 4A.) iE - vn 
e 
where dxdy denotes integration over the whole space in-. 


These quantities are equal if and only if 
but it 


seems improbable that, except when a = £, it can vanish gener- 
ally ; and unless it does so, our present test case would disprove 
the Boltzmann- Maxwell general doctrine. . 


alosed by (3). 
dxdyA, vanishes; it does so, clearly, if a = 8; 





THE INTERNATIONAL GEOGRAPHICAL 
CONGRESS AT BERNE. 


THIS Congress began its proceedings on Monday. Fourteen 

countries and forty-six Geographical Societies are officially 
represented. France has sent 73 delegates, Germany 33, Aus- 
tria- Hungary 21, Switzerland 87, Italy 21, Russia 1g, Great 
Britain 8, and Spain, America, and the Nelferlands two each, 
Egypt, Portugal, Roumania, Greece, Norway, asd Sweden are 
ao represented. There are, in addition, 150 Members and 
Associates who have not yet given in their names. 

M. Numa Droz, Swiss Minister for Foreign Affairs, bade the 
delegates heartily welcome to Berne. 

Dr. Gobat, Regierungsrath, Berne, President of the Congress, 
then delivered his inaugural address. In the name of the 
Geographical Societies of Switzerland he thanked the savants 
present for responding sp cordially to their invitation. ° 

Among the good work already done, Prof. Penck, of Vienna, 
has proposed the following resolution :—‘‘ This Congress on the 
geographical sciences, held at Berne, resolves to take the initia- 
tive in the preparation of a large map of the earth on a scale 
of one toa million, of which the various sections shall be de- 
limited by latitudes and longitudes ; and, with this object, it 
appoints an international committee to determine the principles 
upon which the preparation of such map shall proceed. The 
members of this committee sh@ll arrange that the various States 
engaged in preparing maps, the societies and periodicals pub- 
lishing®riginal maps, and all private geographical establishments 
working in this field shall prepare detgched sections of the said 
map, the sale of which shall also be regulated and arranged for 
by the committee,” : 

In the course of his address on the sulgect Prof. Penck 
paid a high tribute to the services rendered by Mr. Stanley to 
the cause of geographical science, directing spæ&ial attention to 
thedact that each of the explorer’s expeditions across Africa had 
led to the preparation of from 20 to 30 maps. . 

The proposal was referred to a Pommittee of the Congress, 
which will report upon it. a 

The subjects of am initial meridjan and universal time, geo- 
graphical education, orthography of geogra@hical names, lakes 
and glacier cartography, Wibliography, meteorology, com- 
marcial geography, and voyages and, travels are all to .be 

< 





touched upon ip the deliberations. . 
J Sye 
- i CLENTIFIC SERIALS. 


Jeumial of the Russian «Chemical, and Physical Society, vol. 
xxiii., Nt. 1.—The chief papers are :—On the molecular weight 
of albumen, by A, Sabanéeff and N. Alexandroff. Several 
determinations were madg on the mefhod of Raoult, and gave 
an average of 14,276, the molecular weight thus appeasing to be 
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Harnack (473@), and nearly nine times as high as that given in 
Lieberkiihn’s formule (1612). The molecule contains Ijne 
atoms of sulphur, of which two are easily separated. Sub- 
mitted o a temperature of 40°, the solution of albumen changes 
its properties, and its temperature of freezing is lowered.—On 
the measurement of density of sea-water, “by Vice-Asimiral 
Makaroff. This e&borate work gives the results*df measure- 
ments made one board the ecorvetice Vityaz. The value of 
various instruments used during the cruise is discussed in de- 
tail, and the following formula are given as expresstng the 
resultseof the observations between the gempefatures of of and 
30°. For distilled water, the density is— 


So = 0°9998795 ; E 


= S{1 ~ 0000061398 + o'oo0008c02177 — ar 


i . 
maximum denstty at 3°°972° For sea-water, the density of which 
at 15° compared with that of distilled water at 4° is = 1'019, 
the formula is— 


S, = 1'0207769 e 





359 





e 
Contribution to the morphology and classification of the 


Chlamydomonads, by Prof. Goroschankin (in German, wi the 


two plates),—Preliminary note upon inter-glgcial layers abu ut 
Moscow, by N. Krichtafovitch. 


No. 4.—Traces of qn inter-glacial period ig Central Russia, by 
N. Krichtafovitch (in German ; already analyzed in NATURE}. 
—Remarks upbn the function of the nucleus in cells, by J. Ger- 
assimoff (in German), peing observations upon cells without a 
nucleus in Spirogyra and Stregoni#m.—On the molecular weight 
of the albumen of the egg, by N. Alexandroff (Russian),— Why 
the relative masses of the brain decrease in propoftion to the in- 


: crease of the weight of the body, in the same type of Verte- 


brata, by Fernand Lataste (in French).—7arenteda (Lycosa) 
opiphex, new species, by W. A. Wagner (French, with a plate). 
This trap-spider inhabits Middle Russia, and is especially 
n@merous in the fields of Orel. Its thin trap, made of one 
sheet of web with some mould, is even more ingenious, for 
its shape, than that of the Ctemiza, ° e 


TuE Nuovo Giornale Botanico Flaliano for July contains two 


=% {1 + 0°000022268/ + 00000069801? — 0'00000004761/3), particles of interest to lichenologists: an account of the licheas 


maximum density at — 1°570. For sea-water, the density of which, 
also at 15°, is = 1'026, the formula is— 


So= 10280936 
=SA1 + 0000050453? + 0'000006283 32? — 0'0000009385 27%), 


maximum density at —3°876. The last two formule gave 
excellent results for temperatures down to — 5°. A comparison 
between the figures obtained by the Vityaz and those obtained 


gives six most valuable tables of corrections. 


H. contain, the corrections to be applied to si fos obtaining 
e 


s, and vice urså, from — 5° to + 36°, for both distilled 


and sea-water. Detailed interpolation tables are also given.® 
Table III. contains the corrections due to the coefficient of 
dilatation of glass of the areometer being not equal to the 
normal coefficient 0000028. The three other tables are for 


transferring densities sv into densities s:$. 


Bulletin" de la Société des Naturalistes de Moscou, 1890, 
No. 3.—On the Protopivata centrodon, Ba, by H, Traujschold 
(in German). The two Ichthyodornlithes from the Carbonifer@us 
of North America, described in J. S. Newberry’s capital work 
upon the “‘ Palxozoic Fishes of North America,” Table xxxix., 
are very much like the Moscow fossils described by the author in 
the above periodical (1884 and 1886) under the names of 
Edecius protopirata, and later on, of Pretopirata centrodon.— 
Geo-botanical notes about the flora of European Russia, by D. 
I, Litvinoff (in Russian).. The *common Scotch fir (Ziru. 
sylvestris) grows, as known, chiefly on a sandy soil. However, 
it also appears in the hilly tracts of Europe and Asia, and@there 
it grows upon a rocky soil ,chiefly limestone. In the lowlands 
of Germany and Russia, the appearance of fir upon a rocky 
ground is extremely rare ; but there are some exceptions to this 
rule—namely, on @he chal hills of the Donets, the Volga 
mountains, éhe Middle Russian plateau, and the Silurian lime- 
stones of the Balt provinces ; in all those places the fir appears 
in company with a number of sub-Alpine and Alpine plaets 

° which are not met with elsewhere in the Russian plains, and 
with a number of endemic pMints very rare in Russia as a whole. 
The author considers these rocky islands of fir-growths as 
survivals from the pre-Glacial period. The paper is full of most 
interesting botanical @lata and valuable remarks upon the con- 
nection of the glaciation of Russi& with its present gora,—The 

influence of friction upongthe rotatory motion of celestial bodies, 
by. Th. Sloudsky in French), The auxiliary thgorems, upon 
which the principal theorem relative te the effects of friction is 
based, are demonstrated, the sun being taken as an ilfustration. 
—On the origin of endosperm irsthe embryg-poych of certdin 
Gymnosperms, by Miss ©. Sokolowa (in French, with ghree 
plates). Strassburger’s researches have proved the simifarfty 
between the formation of endosperm and of multicellular albu- 
men, and the partition of gells, especially as gegafds the Angio- 
sperms. The same researches are pursued by Miss Sokolowa as 

, regards tife Gymnosperms, aftention gbeing paid to the part 
played by the nueleus in tie formation of partition walls.— 
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by the Challenger proved very satisfactory. Finally, the author i 
Tables I. and į 


of Brisbane gathered by Mr. F. M. Bailey, by Herr J. Mueller ; 
and contributions to the lichen-flora of Tuscany, by Signor E. 
Baroni. Signor E. Tanfani has an importangpaper on the mor- 
phology and hisfology of the fruit of the Apiacece (Umbelliferze', 
and Prof. C. Massalongo an account of the galls made by Acari 
on 45 species of trees, shrubs, and herbaceous plants, as well as 
of the insects which produce them. 





SOCIETIES AND ACADEMIES. 
LONDON, 


Entomological Society, August 5.—Mr. Frederick Du 
Cane Godman, F.R.S., President, in the chair.—The President 
announced the death of Mr. Ferdinand Grut, the Hon. Librarian 
of the Society, and commented on the valuable services which 
the deceased gentleman had rendered the Society for many years. 
past.—Dr. D. Sharp, F.R.S., exhibited /apyx solifugus, from the 
Eastern Pyrenees, and stated that in his opinion it was a connecting 
link betweenghe TAysanura and Dermaptera, Healso exhibited 
pupæ of Dytiscug marginalis; one of these was perfeçtly deve- 
loped, with the exception that it retained the larval head ; this 
was owing,to the larva having received a slight injury to the 
head. Dr. Sharp also exhibited specimens of Ofhonus puncti- 
collis and allied species, and said that Thomson’s characters of 
the@three Swedish species, O. puncticollis, O. brevicullis, and 
O. rectangulus, applied well to our British examples, and separ- 
ated them in a, satisfactory manner. Thomson’s nomenclature, 
however, would, he thought, prove untenable, as the distingmished 
Swede described our common puncticolġs as a new species under 
the name of rectangulus.—Mr. F. Ve. Frohawk exhibited a 
bleached specimen of Zpinephelejanira, having the right fofe-wing 
of a creamy white, blending into pale smoky brown at the base ; 
also a long and varied series gf Æ. AySeranthus, from the New 
Forest and Dorking. The specimens from the former locality 
were considerably darker and more strongly marked than these 
from the chalk. Amongst the specimens was a variety of the 
female With large lanceolate markings on fhe under ge, taken 
in the New Forest, and a female frone Dorking with large, clearly 
defined white-pupilled spots on the upper side. Mr. Frohawx 
further exhibited drawings of varieties of the pupæ of Æ. hy/er- 
anthus, and also a large specimen of a variety of the female of 
Euchloé cardamines, bred frome ova obtained in outh, Cork, 
with the hindwings of an ochreous-y@llow colour. Coloured 
drawings illustrating the life-history of the specimen in all jis 
stages were also exhibited.—M. Se-@gé Alphéraky communicated 
a paper entitled ‘‘On some cases of Diqgorphism and Poly- 
morphism among Palzarctic Lepidoptera,” 


F EDINBURGH. e e 


a) ° e 
Royal Society, July 15.—Sir Douglas Maclagan, Rresident, 
in the chair.—The Prince of Monaco gave an account of the 


new ‘yacht which he has fiad fitted out for the study of the sea. ® 


He also described the investigations whicl® he has conducted 
since 1886, first in the Bay of Gascony, and then, goune the 
Azores and off Newfoundland. The latter fhvestigations ex- 


tended over three years, and had as their object the investigation 
of the diregion and speed of the surface currents Q jhe Nerth 
e A 2 m 
. . . 
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tlantic. Sp?cial floats were thrown into the sea in three 
different places, and their progress was traced from place to 
lace. 
aes between the Azores and the Canary Islands. Some of these 
arrived at the Berrgudas eighteen months later. In all 1709 
floats were despatched, and the result was that the great ocean 
currents of the North Atlantic were now fairly "well known. 
The Prince’s new yacht is provided with an electric search-light 
of 10,coo candle-power for illuminating the surface of the sea 
when investigations are being carried on at night. Soundings 
can be made toa depth of boo metres without much difficulty. 
—M. le Baron Jules de Guerne, President of the Zoological 
Society of Fmnce, read a paper on the zoological results of the 
voyages of the Hzrgzdelle (the Prince of Monaco’s former yacht). 
He described the work of exploration among the Oceanic Is- 
lands, and alluded specially to the new species which had bees 
found.—Mr. J. Y. Buchanan described a cartographic device 
which is of great uæ in the treatment of some geographical 
and telluric problems,—Mr. W., E. Hoyle described a deep-sea 
tow-neg which, by means of an electrical device, can be opened 
and closed at definite (arbitrary) instants.—Dr. H. R. Mill 
exhibited an improved form of his self-locking water-bottle. 


July 20.—The lon. Lord McLaren in the chair.—Séme 
additional observations, by Prof. McIntosh, on tfe development 
and life-histories of the marine food-fishes and the distribution 
of their ova, were communicated. By means of various kinds 
of tow-nets, an endeavour has been made to ascertain the 
distribution of the eggs of the food-fishes on our shores. They 
are found at all depths, at the surface, and at the botlom. The 
floating eggs of the pilchard and mackerel are chiefly found on 
the south and south-west shores. On the east coast of Scotland 
the ova of the cod, whiting, and haddock are abundant. On 
the west coast, those of the gole, &c., abound.—The Astronomer- 
Royal for Scotland read a paper on the bright streaks on the 
moon. When the moon is half full its brilhancy is not nearly 
one-half so great as its brilliancy when it is quite fufl. Now at 
full moon the surface is observed to be c»vered by bright streaks 
which originate at the craters. The author believes that the 
great brightness of the full moon is due to these streaks. He 
considers them to be convex or concave, and so to be largely 
invisible under cross light, while they are brilliantly illuminated 
when the gun shines full upon them. The paper was illus- 
trated by a model in plaster of Paris, with glass beads attached 
to its surface.— A paper, by Prof. C. G. Knott, on the effect of 
longitudinal magnetization on the interior volume of iron and 
nickel tubes, was c@mmunicated.—Dr. H. R. Mill read an 
obituary notice of Prof. C. I. Burton. 6 


PARIS. 


Academy of Sciences, August 3.—M. Duchartre in the 
chair.—Experimental regearches on the probable 7é/e of gases at 
high temperatures and pressures, and in rapid movement, in 
various® geological phenomena, by M. Daubrée. The experi- 
ments show how gases at high pre-sure, and contained in a 
closed reservoir, may, by®a sort qf latent action, violently push 
out rocks into conical or bell-shaped formations without any 
noise or escape of gas occurring to indicate their gaseous nature. 
—Heats of combustion and formation of nitrobenzenes, by 
MM. Berghelot and®Matignon. The heats of coneb&tion of 
ortho-, meta-, and para-din®trobenzenes are found to be respect- 
tively 704°6, 698°1, and 696°5 calories ; and the heats of forma- 
tion 0'5, 6°8, and 8'4 calories. The heats of combustion of the 
two isomerig trinitrobenzenes examined are 665'9 gnd 680°6 


@ calorieg; andthe heats of formation +5°5 and —9'2 Calories, — 


On the oldest Europefn Dicotyledons observefl in strata at 
Cegcal, Portugal, by Mẹ G. de Saporta.—On some improve- 
ments carried out in the marfifacture of artificial Seltzer water: 
the siphon arrangement, by M, de Pietra Santa.—Qn a new 
and improved construction of the thermo-cautery of 1876, by 
© M. Paquelin.—Peridtlic variations of the latitudes of solar pro- 
ménences, by M. A. Riccò. @he author's observations de- 
monstrate that. solgr prominefices, lik® spots® appr®ach the 
equator uf to th midmum period of activity, and afterwards begin 


@ again to appear more numerous in hjgh latitudes.—On iqduc- 


tion inclination negdles, by M. Ernest Schéring. Thil is a 
brief desqiption of a new magnetic inclination needle con- 
structed ly thegauthor, and with which it is said to be 
possible to determine inclination with a probable error 
of 4”*2.—On the expansion of phosphorus, and its change 
of volifirmgt the melting-point, by M. A. “@duc. The 
e 2 
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As a prefiminary trial 160 floats were thrown into thee 


. . 

coeficient of expansion for solid phosphorus between o° and 
44°a is found to be 0'000372, whilst fer liquid phosphorus 
between 26° and 50° the coeffigient is o'o00560. The expansion 
is regular up to the melting-point, but an abrupt chaflge of 
volume then occurs. ‘The relation befween the volume of 
phosphérus jn the liquid and solid state is 1:0345.—Study of the 
chemical neutfalization of Acids and bases, by means of their 
electric conductivities, by M. Daniel Berthel®t. From the 
investigation it appears that, when potash is acted on by hydro- 
chloric atid, acetig acid, and phenic acid, compounds are formed 
having approximately equal electffc conductivities. Amrffonia, 
with the first two acids, gives similar stable salts, but with the 
last acid an uns@able compound having a less electric conduc- 
@vity is produced. Aniline forms with hydrochloric acid a 
stable compound having good electrical conductivity ; and with 
acetic acid, an unstable bedy whose eormluctivity gis said to be 
mediocre.—Action of phenylhydrazite on phenols, by M. o 
Alphonse Seyewetz.—On the development of sponges (Spongilla 
fiuviatilis), by M. “ves Delde.—On Jsaria densa, Link, a 
parasite of the whitg worm, by M. Alfred Giard.—The parasite 
of the cockchafer, by M. Le Moult.—Action of poisons om the 
germination of the seeds of the plants which furnish them, by 
@{. Ch. Cornevin.— On the resistance of the rabic virus to the 
action of prolonged cold, by M. Jobert.— Chromoscopic analysis 
of white light, by M. A. Charpentier, 


Erratum.—On line 36, p. 336, instead of o'r0go%nd 4'9720, 
read r"r050 and 0°9720. 
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RHE CONGRESS OF HYGIENE. 


HE froceeding’s of this Gongress were brought to a 
close on Monday, it being generally qpnceded that 
ethe importance of the conclysionsé@arrived atsand of the 
discussions on the more important topics were on a 
level with the numbers and eminefice of the men of 
science taking part in the deliberations. bd 
* So fay as spage permits, wẹ shall endeavour to give an 
account of some ef the most salient subjects touched in 
the different Sections. , To get a general idea of the 
enormous area of the ground covered, it is only necessary 
e to glance at the resolutions adopted. It will be genesally 
conceded that the members of the Congress are by these 
resolutions supplied with much food for thought iff thee 
interim which will elapse till the next meeting, which 
has been fixed at Budapest and for 1894. 

We note with the greatest pleasure that Her Majesty 
and the University of Cambridge have shown their? 
appreciation of the honour done to the nation by [the 
presence of so many foreigners; and that other bodies 
and individuals have*not been lacking to render possible 
gatherings of a less severely scientific €haracter than 
theSectional meetings. 

Her Majesty's action in inviting many of the most 
eminent representatives of different nationalities to Os- 
borne—an action, we believe, suggested by the Prince of 
Wales—has been so well received, that one regrets that 
the nation has had to wait so long for such a precedent. 
We regret it, not so much for the sake of men of science, 
but because the result has been that Royalty here has 
always lived apart not only fron? science but from national 
culture generally. The Queen, indeed, on the *present 
system, never need know anything, except by some happy® 
accident, of Britain’s greatest men. 

The party which went to Osborne left early by a special 
train, and were taken over from Portsmouth in the Queen’s 
yacht. They were accorgpanied by Sir D. Galton, Dr. 
Poore, Prof. Corfiell, and Mr,S. Digby. Lunche@n was 
provided at 2, and Her Majesty later on re@eived the 
visitors, of whom tke following is an official list :— 


Austria-Hungary.—Dr,. Emil Kusý, Ministerialrath, Sanitats 
referent, del@gated by Minister of the Interior; Hofrath Franz 
Ritte® von Gruber, Professor of Architecture, elegated by 
Imperial Council of Health; Dr, Ernst Hofrath Ludwig, Pro- 
fessor of Applied Chemistry at Pathological Institute, delegated 
by Minister of Financeg Dr. J. Fodor, Professor of Hygiene, 
University of BudapeSt, delegated by Minister of Public 

Worship and Education. 

Belgium,.—M. E. Beoe, Secretary-General of the Department 
of Agriculture” Industry, and Public Works, delegated by 
Minister of Agriculture Hig Public Works; @). E. Janssens, 
Inspecteur en chede |’Hygiéne 4 Bruxelles, Membre de la 


+ Commission Centrale de Statistique de Belgique, de l’Académie 


Royale de Médecine et dẹ Cogs@il Supérieur d’ Hygiene. 
Denmark.—Dr, J. Lehmann, Dean of the Royal Sanitary 
Council, delegated by the D&nish Govesnmant ; Hans V. Berg, 
Medical Director of the Navy, delegated by Dagish Naval 
Department ; Sur.-Col? Laub, delegated by the Danish Army 
Department.” A 
£gypt.—Dr. Hassan Pasha Ibrahim, . Inspector Sanitary 


“even in the Long Vacation degreeg were conferred (this, 
e 


d'Hygiène Publique, delegated by Ministry of Public Instruttion 
M. le Dr. Brouardel, Doyen de la.Faculté de Médecin 
de Paris, Président du Comité Consultatif d’Hygitne Pub- 
lique, delegated by French Government; M. le Dr. Alguste 
Chauveau, M&mbre de l'Institut, délegated by the Ministry ©f 
the Ineerior, of Public Instruction, and of Agriculture; M. 
le Dr. Béranger Féraud, Président du Conseil Supérieur de la 
Marine, delegattd by the French Government; Dr, Levraud, 
Président du Conseil Municipal de la Ville de Paris, delegate of 
City of Paris; M. Roux, Pasgeur Instituta Paris. 

Germany.—Dr. Büchner, Professor at Munich University, 
delegated by the Bavarian Government ; Dy. von Coler, dele- 
gated by the Army Medical Department, Prussian Army; Prof. 
Sell, Geheimrath, delegated by th® German Empire; Jr. 
Pistor, Geheim Medicinalrath, delegated by the Prussian Govern- 
ment; Prof. Dr. W. Roth, President of German Committee of 
the International Congress, Generalarzt des XII. K. S. Armée 
Corps, delegated by War Ministry of Saxony; Prof. von Koch, 
delegate of Government of Wiirtemberg. 2 $ 

Jtaly.—Dr. Angelo Mosso, Professor at Royal University, 
Turin, delegated by Italian Government; Dr. A. Corradi, 
Professor at Royal University, Pavia, delegated by Italian 
Government, ° 

Yapan.—Dr. Shimpei Gotoh, Official Expert in Ministry of 
Interior, Tokio, delegated by the Government of Japan. 

The Netherlands.—Dr. G. van Overbeek de Meyer, Professor 
of State University, Utrecht, delegate of Government; Dr. W. 
P. Ruysch, Conseillier pour le Service Sanitaire, Department de 
l'Intérieur, delegated by Government of the Netherlands, 

Roumania,—Dr. J. Felix, Professeur Université de Bucarest, 
Membre du Conseil Sanitaire Supérieure de Roumanie, Membre 
en chef de la Ville de Bucarest, delegated by Government of 
Roumania and City,of Bucharagt. 

Russia.—Prof. Constantin Kowalkowski, Professeur d'ly- 
giène 4 l'Université Impériale de Varsovie, delegated by Imperial 
University, Warsaw. 

Spain.—Don Juan Vilanova y Piera, President of Health 
Section of Royal Academy of Medicine, delegated by Spanish 
Government. 

Sweden and Norway.—Dr. Linroth, Chief Medical Officer, 
Stockolm, delegated by Swedish Government and by City of 
Stockholm; Dr. Gotfried E. Bentzen, parser of the Civil 
Medical Service, Christiana, delegated by Government of Sweden 
and Norway. 

Servia,—Dr. Georgevitch, delegated by Servian Government. 

Switzerland,—Dr. Guillaume, Dir®ctor of the Federal Bureau 
of Statistics, delegate of the Swiss Government; Col. Dr. 
Goldlin de Tiefenau, Instructeur en chef des Troupes Sani- 
taires Sujsses, delegate of the Swiss Government. 

United Siates of North America.—Major Alfrél Woodhull, , 
Medical Department, United Stages Army, delegated by United 
States Government Army Depd@tment; Lieut.-Col. Philip S., 
Wales, Medical Director United States Navy, Uelegated by 
United States Government Naval Department; Dr. Salmos, 
Chief of Bureau of Animal Tiidustry in the United States 
Department of Agriculture, delegated by Department of 
Agriculture. 

Jndia,—Dr. Simpson, Sanitary Officer of Calcutta ; Mancher- 
je® Bhownaggree, C.1.S., member“of the Bhavnagar Judieial 
Council, delegate of Maharafih of Bhavnagar; Dr. Prasanna 
Kimar Ray, Professor at Presidency College, delegated by 
Chancellor and Syndicate of Calcutta University. 

Cgylon.—Dr. Solomon Fernando, delegatgof Government of 
Ceylon. nd of Medical College. 7 ° 

Canada,—-Dr. Covernton, deleBated by Ontario, Canada. 

New South Wales.—Dr. ii Agpburton Thompson, gelegated 
by Government of New So@ Wales. 

YEctoria.—Dr. Aubrey Bowen, debegated by Government of 
Victoria. 


hd e 
08 
e The visit to rites H tooke place on Saturday. The 
University authorities did all inetheig power to make it* e 
an agreeable one. Not only did hospitality abound, but 


. 


unfortunately, is impossible at Oxford) on, Drs. Rrouardel, 


Department, and Professor of Hyfiene. Corradi, and Fodor. : z : h 
Funce.—Dr. Etienne Jules Bemreron, Secrétaire perpétuel dee|- The speeches made by the Public Orator were as 
l'Académie de Mé lecin®, Vice-Président du Comité Consultatif | followst:— — . 
age . e e on 
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e PI@NISSIME domine, domine Procancellarie, et tota 
Academia :— a 
Negcio quo potissimum exordio hospites nostros, qui de 
eye publica nuper gleliberaverunt, sengtus nomine 
salutare debeam. Ad ipsos conversus, illud unum 
dixerim :—qui aliorum saluti tam praeclare consufuistis, 
vosmetipsos omnes iubemus salvere. a vero studia, 
quae vobis cordi sunt, gloriamur in Britannia certe 
Academiam nostram primam, omnium adiuvisse. In 
salutis publicae ministris nominandis valent plurimum 
diplomata nostra, valent etiam aliarum Academiarum, 
quae, exemplo nostro incitatae, laudis cursum eundem sunt 
ingressae. Hodie vero*collegarum vestrorum nonnullos, 
qui gentium exterarum inter lumina numerantur, diplo- 
mate nostro honorifico decorare volumus. Nemini autem 
mirum sit, quod vos maądicinae in scientia illustres iuris 
e potissimum doctores hodie nominamus. Etenim Tullium 
ipsum in liBris quos d@ Legibus composuit, scripsisse 
recordamini populi salutem supremam esse legem. 


(1) Primum omnium vobis praesento gentis vicinae, 
gentis nobiscum libertis bene temperatae amgre con- 
iunctæ civemegregium, Parisiorum in Academia medicinae 
forensis professorem praeclarum, facultatis medicae de- 
canum dignissimum, salutis denique publicae annalium 
editorem indefessum. Olim Caesar omnes medicinam 
Romae professos civitate donavit ; nos non omnes certe, 
sed, habito delectu aliquo, unum e reipublicae Gallicae 
medicis illustrissimis, qui admirabilem in modum medi- 
cinae et iuris studia consociavit, corona nostra ob cives 
etiam in pace servatos libenteg coronanus. 

Duco ad vos PAULUM CAMILLUM HIPPOLYTUM 

‘ BROUARDEL,. å 


(2) Quo maiore dolore Austriaeet Germaniae Jegatos illus- 
tres absentesdesideramus, eomaioregaudio Italiae legatum 
insignem praesentem salutamus. Salutamus Academiae 
Bononiensis, nobiscum vetere hospitii iure coniunctae, 
alumnum, tribus deinceps in Academiis, primum Matinae, 
deinde Panormi, denique Ticini in/ripa professerem, qui 
medicinae scientiam cum rerum antiquitus gestarutn 
studiis feliciter consociavit, quique in Italiae scriptoribus 
eximiis, non modo in Roccaccio sed etiam in Torquato 
Tasso, artis suae argumenta non indigna invenit. Quon- 
dam imperator quidam Romanus Roma in ipsa augurium 
salutis per annos complures omissum repeti ac deinde 
coņtinuaridussit. Quod autem salutis publicae? concilio 
Londinensi etiam Italia jnterfuit, velut augurii felicis 

eomen accipimus. Recordamur denique poetam antiquum 
urbis aeterifae de nomine his fere verbis non inepte esse 
g@loriatum :— 
Roma ante *Romulugi fuit ; 
non ille nomen indidit, 
“sed diva flava et candida, 


EEST 
Roma, &esculapi filia. z 
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Duco ad vos Aesculap» ministrum fidelissimum, 
ALPHONSUM CORRADI. 


(3) Quis nescit urbem fiorentissimam quod Hungariae 
o caput est, nomirfe bilingui nuncupatam, fluminis Daaubii 
in utraque ripa esse positam. Quis non inde nobis feliciter 
advectym esse gaudet sajutis publicae professorem in- 
signem, virum titulis plurimi? tumulatum, qui etiam de 
Afigliae salubritate opus egregium conscripsit. Igem, 
velut alter Hippocratey de aére, aquis et locis praeclare 
* edisSeruit. Olim Hippocrates ipse corona aurea Athenien- 
sium if theatro donatus est: ng$ Hippocratis aemulum 
* illustrem laugea ngstragquflicunqte in hoc templ horforis 
libenter ornamus. 
uco ad vos bacteriologiae cukorem acerrimum 
°. JOsEPHUM DP Fopdk. 


The final generalmeeting of the Congress was held on 
Monday, under the presidency of Sir Douglas Galton. 
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There waga large attendance, and among those present 


were nearly all the foreign deleggtes. 


The Chairman, in opening the proceedings,eafter some pre- 
liminary remarks, seid :—The success of the Congressas an inter- 
national gathering, is due to the fact that we as a nation 
have many matters of interest fo $how to foreigners. f think I 
may say that tye chief difference between our hygienic progress 
and that of opr Continengal neighbours js that, whilst they are 
especially fortunate in being able to pursue the theories upon 
which much of modern hygienic progress is based, with us public 
opinion has hindered tife study of many physiological questions, the 
solutioA of which depends upon the examination of living tissue. 
Hgnce, we at present are in this respect somewhat behind the , 
Continental schools, and we larg&ly turn ouf attention te apply 
their theories to alleviate the wants of life. fence we can show 
much of interest in practical hygiene ip matters both of coħstruc- 
tion and administration. Gur methods of water supply and 
drainage, our various plar% for refuse disposal or utilization, our 


isolation hospitals and ambulance systems present many inter ® 


esting, features. The arrangements which are being made 
to introduce sanitary knowledge and efficiency of workman- 
ship in trades (such as the plumber), upon whom the prac- 
tical sanit&tion of parts of our houses largely depends, 
are deserving of consideration ; and the health adtninis- 
trations of the large cities of Glasgow and Manchester 
is especially worthy of the study of our visitors. The organiza- 
tion of this Congress has differed from that af former Con- 
gresses in the increased number of Sections into which it was 
divided. In proportion as the study of hygiene and demography 
becomes more elaborate, the classificatifn must necessarily be 
more detailed, and the number of Sections must either gradually 
increase or the S€ctions must subdivide, Independently ofthe 
increased number of Sections, it was found necessaf¥y to give two 
afternoons to the discussion of questions connected with the 
sanitation of our Indian Empire, which, for the first time in the 
history of these Congresses, was represented bhy?a large number 
of delegates. The native Princes of India evinced deep 
sympathy with the Congress, and [ trust that the interest which 
has been evoked in its object may lead to beneficial results in 
that great country. . . . A principal object of the Congress 
is, without doubt, to afford to scientific men in different countries 
the opportunity of conferring, together. But it has another and 
most importgnt object—viz. to excite the interest of the com- 
munity & large in the knowledge of the laws of health. Your 


s President the other day asked the pertinent question—Why, if 


diseases are preventable, are they not prevented? The 
answer to that question is that, whilst an instructed 
minority may understand the importance of observing hygienic 
laws, a very large section of the community is careless of 
and indifferent to their observance, and consequently the 
portiogs of those laws which arf individual and personal in 
their application are left a deed letter. cts of Parliament are 
of little av@ll so long as the people they are framed to guide do 
not realize their value or importance, and jt is quite certain that 
the only way to stamp out preventable disease is to educate 
every member of the community to feel the importance of the 
laws of health. A great international Congress like this brings 
the subject prominently before the public and has a valuable 
influence on the country in which it is held. I dave already 
detained you too long. But I must add, as chairman of the 
organizing committee, that we have endeavoured to make the 
Congress useful and agreeable to thoseSwho have honoured us 
with their presence. The success which we have had is maialy 
due to our secretary-general (Dr. Pooye), our foreign secretary 
(Dr. Corfield), and, as far as India is concernagl, to the energy 
of Mr. Digby.» The excellence df the social arrangements is 
entirely due to the organizing power and tagt of the secretary of 
the reception committee, Mr. Malcolm Morris. But you will 
have an opporiginity of thapkiyg the executive before the end of 
this megting. “If there have beén shortcomings, the organizing 
con?mittee much regret them. Tae only apology we can offer 
is that a voluntary organization suddenly created to fulfil the 
requiremengs of the moment thay hgve *been somewhat strained 
at first by the number who appeared on Monday morning—a 
number far in excess, ob that which forme experience led us to 
anticipate, and I would say im conclusion, in the words of our 


oet Prior-ş e e . 
s bd “ Be to our virtues very Rai, à 
e Be to our f&ults a limle blind.” Š 
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e Votes of thanks complete the business 


Majesty the Queen, whose purity and dignity of life had enabled 
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The‘meeting neft discussed the place of the next «Congress ; 
we have already stated that Budapest was fixed upon.® 
Among these, Dr. 
Sell (Germany) moved the following resolution :— 

“That His Royal Highness the Preaident be raspectfully re- 
quested to apnvey to [Ter Majesty the Queen éhe dutiful thanks 
of this Congress for Her Majesty's gracious act in becoming 
Patron of the Congr@ss, and “fot the magnificent hospitality 
shown by Her Majesty to members of the Congrgss during their 


sojourn in England.” e 


$ 
Prof. Kusý (Austria) seconded*the resolution. 
Colonel Woodhall (United States) said that all members of . 
the Congress must desire to express their “gratitude for the way , 
in which they had been received by that gracious lady Her 


her to ettend her“eofpire of lov@and respect over even American 
citizens. ? 

The resolution was unanjmously agreed to. . 

His Excellency M. Gennadius,* the Minister for Greece, 
moved the following resolution :—‘‘ Tiat the best thanks of the | 


* Congress be dutifully tendered to His Royal Highness, the | 


Prince of Wales, the President of the Congress, for the untiring | 
interest which His Royal Highness has manifested in the Con! 
gress, and to which the success of the Congress is to be largely ' 
attributed.” ° 

Fintlly, the Chairman proposed a vote of thanks to the officers ; 
of the Association, whose unsparing work and indefatigableenergy i 
had so largely conduced to the success of the undertaking. He?! 
coupled with the vote the names of Dr. G, V. Poore, the hon. 
secretary-general, Prof. W. H. Corfield, the hon. foreign secre- ' 
tary, and Mr. Malcolm Morris, the hon. secretary of the reception ` 
committee, : 

The vote was warmly received, and was unanimously adopted. 

e 

e 

The Permanent International Committee have ap- 
pointed the following International Sub-Commite to 
prepare a sclfeme for the organization of future Con- 
gresses. The Sub-Committee consists of Prof. Dr. 
Brouardel, Hon. LL.D. Cantab. (France), Prof. Dr. 
Fodor, Hon. LL.D. Cantab. (Hungary), and Prof. Cor- 
field. (England), to represent Hygiene; and M. Körösi 
(Hungary) and Dr. Janssens» (Belgium) to represent 
Demography. e 6 

It is understood that the Sub-Committee will considere’ 
the advisability of forming Permanent Committees in 
various country, the plan of having Committees outside ! 
the country in which the Congress is held having proved | 
so successful in obtaining Foreign Members for the 
London Congress, t which it was adopted for the first 
time. e 

This week we giye an account of the work done in the : 
Section of Preventive Medicine. 

In this Section the President, Sir Joseph Fayrer, ; 
K.C.§.1, ERS, commenced the proceedings by de- ! 
livering the following inaugural address :— 


My first duty on gecupying this seat is to make fitting 
acknowledgment of the”honour which has been conferred on me, : 


afd to assure those to whom I am indebted for it that, as I ap- 


preciate the distinction highly, so, with the aid of my colleagues | 
in this Section®and the support of the many eminent men of | 
science who will take part in its work, I bepe to discharge | 
faithfully the impgtant trust reposed in me. My next and | 
most agreeabf€ duty is to offer to all who hgnour us with their | 
présence, or who propos@ by ,c@-operation to forward the ob- 
jects of the Congress, a most hearty welcome and cogdial re- 
cognition of the interest in i€ manifesteg by their presenc® ; to 
express a hope that the deliberations and conclusiong which re- 


ledge, and ténd to enhance the welfare of the human race. This 


hope is based upon the universal recogritiqn of the need of, and 
capacity for, improvement in the €onditions upon which physical i 


wellbeing, immunity from disesse, an@ prolongation of lie. 
depend; an@ this is @vinged by the assembling together in | 
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this Congress of men of science from all parts of the world who 
have devoted themselves to the great international, huminf 
tarian purpose of ameliorating the conditions of mankind every- 
where, so far at least as the application of the laws of Health, 
and to sme egtent those of sociology® can affect this consumim- 
tion. fo all, then, we in this great city, who are interested in 
the progress of hygiene and demography, offer our cordial greer 
ing, and expresan earnest desire that our visitors miy derive 


' pleasure and benefit from their sojourn in London, and from the 


proceedings of the great assgmbly of whgch they form so im- 
portant a part, 

Before I invite Dr. Cuningham to open the first subject for 
discussion, it is right that I should maké a few preliminary 
remarks on the general scope an@ objects of the wor: 
comprised in this section. I do not intend to occapy much 
of the short and valuable time at our disposal by discussing 
any special subject, or by anticipating that which those who 
follow me may have to say, but shafl confine myself to a bnef 
notice of the present aspects of preventive medicine, I's recen: ® 
development, how much it has operated and is now operating for 
the public good, how slowly but surely it is dispelling the cloud 
of ignorance and prejudice which has overshadowed and im- 
peded the progress of sanitation, and how it is gradually imbuing 
the publit mind with the conviction that prevention is better and 
often easier than cure, that health may be preserved, disease 
avoided, and life prolonged by the study and observance of cay- 
tain well-known laws, which, correlating the individual with his 
surroundings, determine his well-being when conformed 109, 
deteriorate or prevent it when neglected, and should en- 
force the maxim, ‘‘ Venienti occurite morbo.” Unprece- 
dented progress in human knowledge characterizes the 
present century, and has not been wanting in preventive 
medicine. It is, however, durjng the last half of it that advance 
has been most re nfirkable, whilst itis in a later part of that 
period, that it has so established itself in the popular mind as to 
have ;fissed from the region of doubt and speculation into that 
of certainty. It is now pretty generally understood that about 
one-fourth of all the mortality in England is caused by prevent- 
able disease, that the death-rate of large communities may be 
reduced much below that at which it has been wont to stand, 
the avgrage duration of life may be made to approximate nearer 
to the allgtted fourscore, and that the copditiops of living may 
be greatly ameliorated. The chief obstacles to improvemens 
have been ignorance and want of belief; a better knowledge 
of the laws of life and health, a more rational comprehension 
of the nature and causes of diseas@ are gradually but surely 
entailing improvement in the conditions of living ard in 
the value of life, and the diminution and mitigation, if not 
extinction, of morbid conditions which have in past times proved 
so injuridlis or destructive to life. In short, as Dame says :, 


H Se’ | mondo lag, iG ronesse mente 


Al fondamento che natura pone, Py £ 
Seguendo lui avria buona la gente.” 
e © Paradiso,” viii, 142. e 


` e . . ` 7 
Such are the subjects contemplated in the work of this Section, 


. and as far as time permits the most interesting of them wil! be 


discussed. Those selected are of great importance in their 
refattons to public health; let us hope that observers who håve 
perience in other countries and 
under different circumstances may throw new light on them. 

In the brief space of time at my disposal it would be im- 
posgible to give a continuous outline af the progress of 
preventiye medicine dung the past, or to traee its grøwth * 
and development out of ignorance and superstition to its 
present well-established foundatign on a scientific asis, It 
is of happy augury for M€nkind that the subject of public 
headth is now fairly grasped by® popular sentiment, fnd 
that, though ignorance, oppositiqn, and vested interests 
still contest the ground, progress is sure, and the light of * 
ggience is illuminating th@dark places. It is now bett@r appie- 
ciated thin it evér has beech, that Phegauseg which induce disease? 
and shorten life are greatly under our own control, and that we 
have it in our power to restrain and diminish them, awl to 


sult from their wisdom*and experience may advange our know- !*remove that which has been called ‘‘éhe self imposed curs of , 


dying before the prime of life.” It is, indeed, only recent 
that the resources of medical science have beef pecially devotec 
to the prevention as distinguished from the cure of disease, and @ 
how far successfully I hope in a few words to show, whilst I 
trust@H proceedings of the various SectionS—fthis Congress a 
e o* 
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herria how much remains to be done. Did time permit, | epidemic. ¿This is fairly attributable to lofil sanitary ‘rather 
might illustrate the progress „of preventive medicine by con- | thay to coercive measures. Preventable disease still kills yearly 
trasting the state of England with its population of more than | about 1259000, and, considering the®large number of cases fore 
29,000,000 during the Vjctorian with the England of the | every death, it has been calculated that 784 millions of days of 
Efzabethan age with its 4,000,000. I might remind you of the | labour are losteannually, which means £ 7,750,800 per annum ; 
frightful epidemics which had devastated the land, inthe forms | this does not include the days Iqst by the exhaustin so often 
of black death, sweating sickness, plague, petechial typhus, | induced by the still too numeroug unhealthy houses of ghe poor. 
e eruptive fevers, small-pox, influenza, and other diseases, such | Towns, villages, and houses are still builtin an insanitary way; 
as leprosy, scurvy, malarial fever, dysentery, &c., of the | the death-rategs still higher and the expectancy of life lower 
wretched mode of lwing, bad and insufficient food, filthy | than it should be, and tough we haveegot rid of the terrible e 
dwellings, and ill-built towns and villages, with a country un- | plagues of the middle ages, yet in this century, now closing, 
cultivated and coveged with marshes and stagnant water (ac- | other epidemics have gnade their appearance: cholera has four 
cording to Defoe, one-fifteenth part of England consisted of | times visited us ; fevers, eruptive diseases, and diphtheria 
standing lakes, stagnant Water, and moist places, the land unre- | have prevailed; influenza has appeared several times, even 
claimed, and with the chill damp of marsh fever pervading all), | regently, and after leaving us last year, only to return with e 
The homes of the people were wooden or mud houses, small | renewed virulence, caused in the United plates a nfortality 
and dirty, without grainagg or ventilation, the floors of earth | almost equa to that of the plague. Much has been, done, 
e covered with straw or rushes, which remained saturated with | and a great deal of it in what is called the pre-sanitary age, 
filth and emitijng noxious piasmata. The streets were narrow | but much remains to be effected. Let us hope that the 
and unpaved, with no drains but stagnant gutters and open cess- | futurg may be more proMfic of improvement than the past ; 
pools, while the food was principally salted meat with little or | international philanthropy seems to say it shall be so. That 
no vegetable. To this may be added a large amount of intem- : we cap exterminate zymotic disease altogether is not to be 
perance and debauchery» As it is, I can only just „allude to ‘expected, but there cannot be a doubt that we may diminish its 
them. In such conditions disease found a congenial nidus, and | incidence, and though we may never be able to reach the ‘ fons 
by a process of evolution assumed the various epidemic forms | et origo mal i,” yet we can make the soil upon which its seed is 
wéich proved so destructive to life. Some of these have gone, | sown so inhospitable as to render it sterile. The scope and dbjects 
let us hope never to return, and the conditions which fostered if j eof preventive medicine are not limited to the removing of condi- 
they did not cause them have gone also. Can we venture to | tions which give rise to zymotic disease, nor even of those which 
hope that it will be the same with those that remain? Our im- compromise otherwise the physical welfare of mankind, but should 
munity during the last diffusion of cholera gives some ground for į extend as well to a consideration of the best means of controlling 
thinking it may be so, if, indeed, the Legislature and popular | or obviating those which, attending the strain and struggle 
intelligence should be of accord on the subject. for existence, involve over-competitidn in various occupa- 
If we turn to the present, weefind that great improvements | tions, whether political, professional, or mercantile, by which 
have gradually been made in the mode of living ; the housesare | wealth or fame is acquired or even a bare livelihood is obtaiged, 
better constructed, the drainage and ventilation are moge com- | and under the pressure of which so many succymb, if not from 
plete, the land is better cultivated, and the subsoil better complete mental alienation, from breakdown and exleaustion of 
drained ; marsh fever and dysentery, at one period so rife, are | the nf@rvous system, which give rise to many foyms of neurotic 
unknown, and leprosy has long since disappeared. The death- | disease and add largely to the numbers of those laid aside and 
rate is considerably reduced, and the expectancy of life enhanced. | rendered unfitted to take their due share in the natural and in- 
Water is purer, food is more varied and nutritious, clothing is | evitable struggle for existence. Or I might point to the 
better adapted to the climate, the noxious character of many | recrudescence of those psychical phenomena manifested by 
occupations hasebeery mitigated, and the mental, moral, and | the so-called hypnotism or Braidism, morbid conditions arising 
physical aspects of the people altogether improved ; educations | out of the influence of one mind upon another ; this is a subject 
general, a better form of government prevails, and the social | which demands not only further investigation, but great precau- 
conditions are far in advance of what they have heen ; but still | tion as go iés application, and claims:the watchful notice of 
the state of our cities sh@ws that improvement is demanded, | preventive medicine on account of the dangerous consequences 
and one object of this Congress is to point out why and how |*which may ensue from it. 
this may be effected, not only in this country but throughout the Again, the abuse of alcohol, opium, chloral, and other 
world. e stimulants and narcotics, and the evil consequences which may 
e M we inghire into the effects of certain well-known diseases, | result therefrom, is also a subject worthy of consideration, and 
we find that they are less sayere in their incidence, if not less | will, no doubt, receive it in a communication which is to be 
e «frequent in their recurrence. “With regard to small-pox, since | brought before this Section. ” 
the passing of the first Vaccination Act in 1840, the death- The possible deleterious influence ofgmistaken notions of 
rate has diminished from 57'2 to 6'5 per 100,000 for 1880-84, | education, gs evinced in the® over-pressure which is exercised 
though for the five years 187074 it wag 42°7, thus showing that | upon the young, the predominance of examinations, their in- 
there was still much to be learnt about vaccination, Enteric | creasing multiplication and severity, and jhe encouragement of 
fever was not separated from typhus fever before 1869, but since | the idea that they are the best test of knowledge, whilst true 
then the death-rate has degreased from 0°39 to 0°17 per 1000, | mental culture is in danger of being neglected, and physical 
ani it has bean shown that this improvement was sychto- | training, if not ignored, left so much to individual*inclination— 
nous in different parts of Englan@with the construction of proper į this is another subject which demands the jealous scrutiny of 
drains. The diminution in the death-rate from typhus fever is j preventive medicine, whose duty it is to safeguar@ the human 
quite as striking, and this also is shown to have run parallel with ! race frên all avoidable causes of either physical or mental 
improved sanitatipn in more than one large town. The dgath- | disease. a 
® rate from scerlatina fluctuated betwe&n 97 and 72 pgr 100,000 | Though preventive medicine in “some form has been 
between the years 1851 and 1880, and though it has ; practised since the days of Moses, yet it has received But 
i 
Í 
| 








diminiseed considerably of@late years (17 per 100,000 in | little recognition until a® comparatively recent period; when 
1886), a corresponding incredt® in the death-rate from i science developed and observatign extended? medical men 
diphtheria has taken pfce; this may be due in pam to. and others beime impressed with the influence of certain 
a etter differentiation, of the two diseases. In 1858 | conditfons in producing disease, and tus it was forced 
® eit was reported that phthisis killed annually more than 50,000 : upon the public gonscience that something mist be done; 
people® the death-rate fron» this dis@ase has got decreased vegy ' and when phjlanthropists 1k Jahn Howard devoted ‘life 
e * much for England apd Vý, but i? has done so in Some Mrge , and preperty to the amelioration of such awful conditions as 
towns, notably in Liverpool; and Dr. Buchanan and Dr. Bow- ! existed—e.g. in ous gagls, where tRe prisoners not only died of 
diwh of Massachusetts both showed 2¢ striking parallelism, | putrid gevgr, the result of ochlgtic causes, *but actually infected 
between the diminutiongof the death-rate from this cause and ! the judges before whom they came reeking with the contagion of 
the drying of t#e soil resulting from the construction of sewerage | the prisons—rude sanitary measures gradually canfe into opera- 
© “works. Chole? firsts appeared in England in 1831, and there | tion and partially obyiated these evil conditions, but it was not 
“@ were epidemics of it in 1848-49, 1853-54, and 1865-66, but the | before the middle of this cent&ry that any scientific progress was 
number of deaths diminished each time it appeared, and though *«nade ; it wes when Ghadwicla, Parkes and others initiat@d the 
z it has been Pefit since, it has never reached the heigh® of an | gvork by which they have,earned, thé lasting gratitude of the 
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human tace that preventive medicine became a distinct branch 
of medical sciefice. The sanitary condition of towns and com- 
Wunities is not dependent gn the views or exertions of indi- 
viduals alone, for they are and have been for the last fifty years 
largely cared for ay the Legislature, ang a variety of Acts have 
been passed, which deal with questions concernitig the public 
health ; indeed, were all the Provisions enforced, little would 
remain tobe desired ow the past of the executive Government, 
but as many of them are permissive, not compulsory, the 
benefit is less complete than it might þe. The old difficulty 
of prejudice combined “with igmoranceé still too 8ften stands 
in the way, and, despite evidence which on any other 
subject would be conclusive, the mosteobvious sanitary re- 
quirements are often ignored or neglected. Many thogsands 
wf lives have been saved by the Sanitary Acts now in force ; 
but there is little dloabt that mere thorough organization under 
State control, as @nder a Minister of Public Health, would 
have most beneficial results, and would save a great many 
more. We must acknowtedge, hawever, that we are much 
indebted to the action of the Local Government Board, under 


® whose able administration the most crying evils are gradeially 


being rectified. Through the wise precautions enacted hy it 
against the importation and diffusion of epidemic disease@when, 
other parts of Europe were affected by cholera, this country 
escaped, or so nearly so as to suggest that it was go sanitary 
measi@res we owed our immunity. That there is something in 
the nature of epidemics which brings them under the dominion 
of a common law as to their extension seems certain ; that theres 
is much about them we do not yet grasp is equally true, but it 
is as surely the case that local sanitation is the preventive 
remedy as it is that coercive measures to arrest their progress 
are unavailing. ° 

Under the improved system of sanitary administration which 
now obtains, and is gradually developing to a greater state of 
perfection, te sanitary administration of every district in the 
country isgntrifted to the care of duly qualified health officers— 
a system from which excellent results have already accrued, 
and from whiclf better still may be anticipated. The records of 
the past fifty years prove the influence exerted by sanitary mea- 
sures on vital statistics. The first reliable tables from which the 
expectancy of life may be derived show that in 1838 to 1854 it 
was for males 39°91 years, for females 41°85 years ; by the tables 
of 1871 to 1880 it had increased to 41°35 for males and 44°66 
for females, Jt is shown also that the expectation of life in- 
creases every year up tothe fourth*year, and decreases after that 
age. For males upto nineteen years it is high@r by the last 
tables, but after that age it is higher by the old table; fo 
females it is greater by the new table up to forty-five, but afte 
that age it is less. ‘he improved sanitation saves more 
children’s lives, but the conditions of gaining a living are harder 
than they were at the time of the first table, which accounts for 
the expectancy of life for adult men being less. Women remain 
more at home, where the setter sanitation tells, and are not 
subject to quite th® same pong ons as men, so thet their 
expectancy of life is greater than by the old tables gp to the age 
of forty-five. A further proof of the effects of sanitary work is 
a decreased death-Yate. Let us compare the death-rates of 
England during past times with the present ; whether they be 
equally siggificant for other countries I cannot say, but these, 
at alj events, sufficiently prove the point in question :— 

. 
DEATH-RATE, 


e 
1660-79 80 per 1000 | 1870-7 20 9 per 1000 
1681-90 ee PA | 1875-40 oe: p ry 

o 2746-55 355 s, Í 1880-85 19°3 y 
1846-55 «+ 24°90 @ 5, | 1888.-88 TED 245 
1866-70 a$ 224 ne 1889 17°85, 


In some parts of England, where the main object ig the re- 
covery or m@Mtenance of health, the death-rate is down to 9 per 
1000, while in others, where thg main obje& is manufacture and 
money-making, it is as high &s 30 per 1000. Nowhere, I think, 
have the beneficial results af sanitary work been better‘llugtrated 
than in India during the past thirty yedts. °A Royal Commission 
was appointed after the Cyimedh war to inquire into tle sanitarye 
condition of the British Army, and this in 1859 wês extended to 
India. The European army was the specia® subject of it, but the 
native troops were referred to ingidentally? Here the inquiry had 
to deal with a large body of men, congerning whom, their con- 
ditions of qxistence befhg well nown, reliable ififormation Was 
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accessible. It was ascertained that up to that time the annual. 
death-rate over a long period had stood at 69 per 1000, ® The, 
inquiry resulted in certain changes and improvements in the 
housing, clothing, food, and occupation of the soldier. gice 
those have been carried out there hag been a steady decline in 
the death-rate, and the annual reports of the Sanitary Cor® 
mission@rs to the Government of India give the rates as: in 
1886, 15°18 per 1000 ; 1887, 14°20 per 1000; 1888, 14°84 per 
1000. During some years it has been even lower, down to 
10 per 1090, whilst the general efficiency of the troops has in- 
creased, It is not easy to estimate the momey equivalent of this, 
but if we take the rough standard which values each soldier at 
4100, a simple calculation will show how grgat is the gain, and 
who can estimate the value of lives saved and suffering avoided ? 
As to native soldiers with whom théEuropean troops may be 
compared, I find that the death-rate was: in 1886, 13'27 per 
1000 ; 1887, 11°68 per 1000 ; 1888, 12°84 per 1000. Famine, 
cholera, and other epidemic visitatiqys in some years disturb the 
regularity of the death-rate ; under less favourable conditions of 
living, as in the case of prisoners in the gaols, if, is somewhat 
higher. In the Indian gaols, for example, it was: in 1886, 
31°85 per 1000; 1887, 34°15 per 1000; 1888, 35°57 per 1000, 
On the whole, all this indicates improvement,! and as regards 
the civil gopulation progress also is beeng made ; but here, from 
so many disturbing causes, the figures are neither so easily ob- 
tained nor so reliable. The comparatively large mortality is 
due to neglect of the common sanitary laws added to extremgs 
of climate, which favour the incidence and diffusion of epidemic 
disease, and intensify it when it has once appeared. A Sanitary 
Department has existed in India since 1866, and every effort is 
made by Government, at no small cost, to give effect to sanitary 
laws ; there can be little doubt that the results, so far, are good, 
that disease generally is diminishing, and that life is of longer 
duration. An impertant resule of the observations of the able 
medical officers of the Sanitary Service of India has been to 
show bhat cholera is to be prevented or diminished by sanitary 
proceedings alone, and that all coercive measures of quarantine or 
forcible isolation are futile and hurtful. Here I may say that, large 
as may appear the death-rate from cholera in India (z.¢. in 1888, 
1°99 per 1000 for the European army and 1°35 for the civil popula- 
tion), it issmall compared with that of fevers, which caused in 1889 
4°48 er 1000 in the European army and 17°09 in the civil popu- 
lation ; @ut there is every reason to beligve tbat these also are 
Becoming less fatal under the influence of sanitary measures. In 
preventive as in curative medicine, knowledge of causation is 
essential. It is obvious that any rational system of proceeding 
must have this for its basis, A cert#n empirical knowledge may 
be useful as a guide, but no real advance can be expected with- 
out the exactitude which results from careful scientific observation 
and indwction ; the spirit of experimental research, however, is 
now dominant, and progress is inevitable. How huch we, owe 
to it is already well known, whilæ under its guidance the reproach 
of uncertainty which attaches { medicine as a science is dis, 
appearing. Recent advances in physiology, chemi&try, histology, 
and pharmacology, have done much to throw light on the natare 
and causes of, and alsogon the means of preventing or of dealing 
with, disease. It is impossible to exaggerate the value of the 
scientific researches which have led to antiseptic methods of 


tox effects produced by them, or those induced autogenetieally 
in the individual. Theory hfs here been closely followed by its 
practical application in prevention and treatment of disease, 
whilst the study of bacteriology, which is of such remarkable - 
pre-eminence at the present time, is openipg out sources from 
which gnay flow resulfS of incalculable imporgance in etheire 
bearing on life and health. That the conclusions arrived at are 
always to be depended on J dagbt, and it seems tha scientific 
zeal may perhaps sometin outrun discretion. That it might 
be wiser to postpone generalization fas, I think, been more*han 
once apparent, whilst the expedigney of further investigation 
before arriving at conclusions which may subsequently pi ve iœ 
bg errogeous shpuld not be lostesight of; but it hase probably 
e 

k : A ©. . 

t “Tr is to be noticed with regret that during the last*five years there has a 
been a tendency to revert to a higher death-rate and percentage of sigkness. 
Let us hope this will prove only transitory; the attention of sani 
thorities hoth at home and in India is anfously directed towards tge re- 
moval of whatever may be the cause of it. It 1s sh@vn bogh by the vita? 
Statistics and the history of the chief diseaggs that @here 1s in Indiasan 
enormous amount of preventable sickness and death,” but, “that the local 
insanitary conditions or local disease causes are well known and widespread.’ @ 
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ever been so in the course of scientific progress, that in the 
enthusiasm of research, which is rewarded by such brilliant 
fesults, early generalization has too often been followed by 
disappointment, and it may be by temporary discouragement of 

hope§ which seemed so promising. 
elt would be well to bea? in mind a caution recently given by 
the Duke of Argyll, ‘‘ that we should be awake to the r@tarding 
effect of a superstitious dependence on the authority of great 
men, and to the constant liability of even the greatest observers 
to found fallacious generalizations on a few selected facts” 
(Nineteenth CeniurypApril 1891)o Still, it is in the region of 
scientific research by experiment that we look for real progress, 
and we can only deplore the mistaken sentiment, the false esti- 
mate, and the misconstruction of its aspirations and purposes, 
which have placed an em8argo on experiment on living animals, 
rendering the pursuit of knowledge in this direction well nigh im- 
possible, if not criminal ; whilst for any other purpose, whether 
of food, clothing, qrnameng, or sport, a thousandfold the pain 
may be inflicted without question. The inconsistency of the 
° sentiment which finds unwgrrantable suffering in an operation 
performed cn a rabbit, when the object is to preserve human or 
animal life or prevent suffering, but which raises no objection to 
the same animal being slowly tortured to death in a trap, or 
hunted or worried by aedog, needs no comment; whilst the 
spirit which withholds from the man of science what it readily 
concedes to the hunter is, to say the least, as much to be 

regretted as it is to be deprecated. 

It must be remembered that, important as are the researches 
into microbiology, there are other factors to reckon with before 
we can hope to gain a knowledge of the ultimate causation of 
disease. It is not by any one path, however closely or carefully 
it may be followed, that we shall arrive at a full comprehension 
of all that is concerned in its etiology and prevention, for there 
are many conditions, dynamical and materiag, around and within 
us which have to be considered in their mutual relations and 
bearings before we can hope to do so; still, I believe we may 
feel satisfied that the causes of disease are now being more 
thoroughly sought out than they ever have been—all honour to 
those who are prosecuting the research so vigorously—and that 
though individual predilection may seem sometimes to dwell too 
exclusively on specific objects, yet the tendency is to investigate 
everything that bears upon the subject, and to emphasfze all 
that is implied inthe aphorism, Salus populi, seepremaWex. 


e 

The morning sitting of the Section and most of the afternoon 
sitting was devoted to papers and a discussion on '‘ The Mode of 
preventing the Spread of Mpidemic Disease fiom one Country to 

another.” 
The chair was occupied successively by the President, Pro- 
fesseur Brouardel of Paris, and Prof. da Silva Amado ef Lisbon. 
Suigeon-@eneial Cuningham, of London, cpened the dis- 
cussion, and said the nodes io tha of spread of disease 
from one country to another wêre three in number, (1) quaran- 
tine, (2) medfcal inspection, (3) sanitary improvements. In his 
regnarks he dealt chiefly with cholera, and he held that the chief 
factor of cholera, being carried *by atmagpheric currents, cannot 
be excluded from any country, and where it has been distributed 
over any area it excites the disease directly in many persons 
who are predisposed to it, and forms foci of it whenever it fings 
localities suitable for its” increase; these are often “Very 
limited in extent, not embracing more than a single house, 
or even a portion of a house, or sbip; the mortality among 
‘ the steerage passengers in the latter is often very great, 
while the cabin passengers and all the crew have scargely 
ea case. Sugh foci are always ba@ly ventilated, gnd the 
emanations arising in them? acquire much greater density 
than in ghe open air; as agnatural consequence the cloth- 
ing of those who reside in them? Sbsorbs an amount of the 
em&nation sufficient to pr@duce cholera in susceptible persons 
outside until it Las leengdissipated by exposure; those so 
o affected, however, and the others who have contracted the com- 
plaint apart from such foci,edo not Seem to, have ay such 
anfluence, it being not thg Wody bu? the emanations from fhe 
locality which generate the disease. Cholera, therefore, cannot 
be aġcluded from any country by general quarantine. All that 


š © can be done is by hygiqpic measures to improve the health of 


* the population, end 10 remove the corditions which favour the 
e formation of foc®* Th@placing ships which arrive with cholera 
e on board under observation, removing their crews and passen- 
gers to süitabile Jorge on shore until the disease ceases among 
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them, are very proper precautions, and m@y prevent A smal? 
amount of the disease among the surrounding fopulation, but 
can never prevent an epidemic ifgthe necessary factors be in 
progress.” 

Inspector-General Lawson then followed with a paper 
on ‘The Cémmunicability of Cholera from one Country to 
another.” a ° 

To draw up a plan to preventtthe extemsion of a d&ease, say 
cholera, from_one country to another, with any prospect of 
success, it is n€cessary tg have a genergl acquaintance at least 
with the difftrent factors which contribute to the result, and of® 
their mode of operation. The existing: information on these 
points falls far short ef these requirements, and its increase has 
been qnormously impeded by the belief that man himself is the 
chief agent in diffusing the disease; and by interpreting the, 
ewidence obtained from various sources with fn undueebias in 
favour of the theory. There has been, in show, and stil] remains, 
a most serious error in assuming that personal communic&tion is 
the principal factor ; and a ao less extensive error in the methods 
and reasoning by which tke central idea of diffusion by man was 

e 


» advowated. 


The character and causes of cholera must be derived from a 
eritical examination of all the evidence Nature presents, and from 
astudy of the methods she herself adopts, instead of from our 
a priori dgductions. Cholera occurs in two different forms: 
simple cholera or cholera nostras, of little severity, and attrébuted 
to local causes; and Asiatic epidemic, or malignant cholera, 
ealways a serious disease, and by many attributed to a poison 
given off by those labouring under it to others, and so diffused 
until it becomes epidemic. 

Since 1832, when cholera visited Europe in the epidemic 
form, cholera nostras has been observed*to fluctuate every few 
years, and with the milder cases occur a certain number present- 
ing all the charaoteis of the malignant disease ; these cases ogcur 
singly or in small groups, but in every instance théy accompany 
epidemics of varying severity, at no very great distange off, and 
are unger the same ‘‘epidemic influence.” 

Those who support the theory that man diffuges cholera are, 
necessarily, required to show that persons under the disease 
must arrive at points where it has not yet appeared, before it 
commences in these latter, and that the first attacks in the new 
locality have been in persons exposed to the imported cases: 
but there are now a good many instances of epidemics springing 
up in localities at a distance from where the disease* was 
already prevailing, and wifhout any trace of importation, 
and whene thtse first attacked had resided in the country for 

any months in succession without communication with any 
previous case. Such were the outbreaks at Southampton in 
1865, at New Orleans in 1873, and at Toulon and the south of 
France in 1884, all of which were most carefully investigated 
on the spot. The only other conclusion open was that the 
necessary factors were supplied by epidemic influence ; and if 
supplied in one instance, supplied m all: where there appeared 
to hav@ been importation at the commencefhent of the outbreak, 
it must not ge assumed that the disease was communicated by man 
unless the epidemic influence could be excluded, as at present it 
could not. It seemed probable that the &citing factors were 
conveyed by the air, whether fully or only partially developed, 
and consequently it was not in our power to exclude them ; but 
much might be done by hygienic and other Jocal means talimit 
their development in the localities they reached, and so to avoid 
excessivg mortality. 

Dr. Ashburton Thompson, official delegate of the Govern- 
ment of New South Wales, followed With a paper entitled 
“ Quarantine in Australasia: Theory and Practice.” He said, 
that the amount of traffic, which had be’ dealt with was an 
important consideration in all questions of practgcal quarantine. 
The Australasian Sanitary Confefence of Sydney, N.S.W., 
1884, was attended by delegates of each of the six Governments, 
and by the speaker. Their resolutions were uSanimous, ac- 
cepted by each Gov€rnment, ang presgnted to each Parljament. 
They had not been modified sice 1884, and were therefore 
thoseyectived in Australasia at the pgesent day, Limited quaran- 
tine, medical inspecfion,*the outcome of England’s local condi- 
tions, was éxactly suited to thém, byt net necessarily suitable, 
therefore, wlfere local conditions differed from England’s. The 
first proposition of the Conference was that the degree of protec- 
tion which quarantine measure can aferd varies inversely with 
the case of PA dae betigeen the infected country and the 
tntry to b$ defended. The “differen® between gEnglish and 

. ba a e e 
kd . 2 . 


Re e 








ete Mussulmans to Mecca is also a great source of danger to the 
country. The lazarets of Turkey owght to be made sanitary, 
and there woulf be a great danger removed. 

Dr. Hewitt, of Minnesota, U.S. A., said they had very little to 
do in his State with disease properly called epidemic except that 
of small-pox™ Cholera had but once obiaiged something of a 

lodgment, and then it cae diregtly from the port of New York. 
Small-pox came to them directly through emigration from the 
ports of England, and most @f it came thraigh the Gulf ef St. 
Lawrence. Only the other day cases came from Liverpool to 
Minnesota. 
carried in the clothing of a woman who did not have the disease 
herself, but had beew exposed on shipbeard to it. The epidemic 
resulted in 300 deaths.” For int@tior States like Minnesota the 
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ness maf declare itself many years after the endenfic regior® ha» 
been quitted, and that these filarice continue to live for many 
years after the negro has leg@Afrfa ; suggest a possibl® relation- 
ship between these parasites and this, disease. é 
papulo-vesicular skin disease called craw-craw is endemic in 
the sleeping sickness region, and séeeping sickness is oftgn ac- 
companied by a similar Dapulo-vesicular skin disease, probablt* 
Ghesama O'Neil founde filariaglike parasite in the Vesicles of 
craw-craw. Nielly considers a d@easee he ealls dermatos? 
parasitaire, which he found in a lad in France, the same as the 


this case the same or a similar parasif to O’Neil’s. Niellyg at » 
the same time, found an embryo filaria in big patient's blog 


which was undoubtedly an earlier form &f the skin worm. From 
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Australasian ¢onditione was described. The Conferencerejected | demand was that there should be complete pane central organ- 
ancient,quarantine as a princfple of action, and on account of | ization, with loca] organization in direct relatidn thereto, and 
easy and daily ifterchange of population betwean the six | that this organization should stand in direct relation tg the’ 
territories decided to regard Australasia as constit€ting one : quarantine service, which should be bound to give notice fo the 
epidemiological tract, and® consequently to relinqpish ‘all | interior authorities of the presence of disease or infection, 
quarantine as against each other. Then, before adopting | and that they should all co-operate for its control. . 
resolutions whicl# would affect othess, they pyt themselves Dr. Simpsons of Calcutta, stated tha the real source of cholega 
in order by eleclaring in a secgud propositign that quarantine | epidemjes in Europe was, in his opinion, from emigrants and 
can yield grotection commensurate with its costs only to countries | pilgrims coming over land and in ships to Mecca, where there 
whose internal sanitat®n is cool ? and they recognized defects | was a focus 2000emiles nearer Europe than any Indian port. 
inherent in all quarantine measures by declarigg, in a third Dr. Leduc, of Nantes, agreed with Dr. Cuningham as to the 
proposition, that the furgtion of quarané@ne ts not to, exclude in- | need of improved sanitary conditions ig our towns, but he 
fection, but to lessen the entering umber of foci of infection, and | strongly disagreed with him When he proposed the suppression 
thus made it clear that exclusive reliance was not placed by them | of quarantine. Modern science teaches us that contagious dis- 
on quarantine as a defence against imporfed disease. Waving | eases are spread by wandering germs: isol@tion must therefore 
thus indicated what should be refrained from, it procee@ed to | be a preventive to the spread of the disease, and quarantine 
way what should be done, Nations whose internal sanitary | presents us with the best means of isolation, so that to propose 
organizttion was nof perfect cantot afford to refer the observation | the suppression of quarantine was to propose a measure at once 
of suspects to the country at large, It was decided consequently | irrational and contrary to the principles of modern science. 
that limited quarantine shquld be employed against ships actually Dr. Thorne Thorne, of London, Soke of the need of sanitary 
carrying cases of exotic disease—That was, that vessels and | reform in towns, and deprecated the so-called protection of a e 
e equipment should be cleansed forthwith and held for delivery to | country by means of cordons, quararine, &c. Thé@sixteen days’ 
owners at earliest possible date, but that the ship’s company | quarantine decided at Constantinople in 1866 failed, the ten days’ 
should be detained in isolation for periods slightly in excess of | quarantine decided at Vienna failed, and yet the five days’ sug- 
recognized clinical incubation periods. Medical inspectidh was*| gested at Rome is to succeed. The, contention is altogether 
thus rejected as a principle of action not less than ancient | illogical. * 
quarantine, but still not inconsiderately ; when impođed disease Prof. Stokvis, of Amsterdam, said that at the International 
was ofe already familiar ashore, the circumstances were seen to | Medical Congress at Amsterdam there was a discussion on 
resemble England’s, and then medical inspection must (not | quarantine, in which the same arguments for and against wefe 
might or could) be used. Accordingly, in case of scarlatina or®| used as now. He then had no steadfast conviction. Now he 
the like, patients were removed to ordinary isolation hospital | had, and it was, that the only way to prevent the spread of 
{not quarantine), the quarters cleansed, and the ship discharged ; epidemic diseases, and especially of cholera, was to make sanitary 
in the usual way after five or six hours’ detention. These ; improvements. He had arrived at this conclusion by the study 
principles were strictly {dhered to by the Government of New | of the history of cholera in India, where cholera diminishes as 
South Wales since 1884. If not quite so closely by the other | sanitation improves, In the Dutch Indian Archipelago, where 
fivegGovernmgnts, the reason was probably political rather than | quarantine is of no Consequence, the following figures show the 
commercial or gcientific. ; great diminution in the death-rate which ensued on sanitary 
Dr. Roghard, of Paris (whose communication was read by Dr. | improfement. From 1864-78 the death-rate in the European 
Jules Bergeron), said that the means of preventing the transmis- | army was 15 per 1000. In 1878 artesian wells, &c., were made. 
sion of epidemic diseases, such as the plague, yellow fever, and | In 1879-83 the death-rate fell to 6'4 per 1000 ; and in 1884-88 
cholera, were threefold—namely, isolation, disinfection—and | to 3°5 per 1000. These figures are very striking, and lead one 
sanitation. The first was the simplest and the most radical. | to hope that the saying of the late Prof. De Chaumont will come 
It was also the most difficult to use, because it required the | true, that the time will arrive when cholera will only be an 
intervention of public enactments, and the existence of an evfente | historical curiosity. 
internationale. It was the system of quarantine and of the | The following gentlemen also took p&rt if the discussion: 
sanitary cordons. The second wag more modern, and was the | Dr. Felkin of Edinburgh, Prof. Brouardel of Paris, Sir Poseph 
result of the development of contemporary sciencg. The third | Fayrer, Surgeon-Major Pringle, Surgeon-General Cook, Dr. 
rested on the progress of urban hygiene. It was probable | Robert Grieve of British Guiana, Dr. Ruijsch of the Hague, 
that when we had sanitary towns we could brave epidemics.e| Brigade-Surgeon Staples, Surgeon-Generals Cayley, Ewart, and 
England had spent five millions since the commencement of the , Beatson, Señor Vicente Cabello, and Brigade-Surgeon McGann. 
century, and it did not fear cholera during the last epidemic. | 
Some of England’s resistance to the cholera must be ascribed to In thé afternoon, Sir John Banks, K.C.B., in the chair, Dr. 
its great distance from the source of cholera. M, Rochard next ı Manson read an elaborate paper on ‘* The Geographical Dfstri-« 
proceeded to detail the means taken atthe frontier by the French ! bution, Pathological Relationsg’and Life-history of /?/arn 
authorities during re last *cholera epidemic in Spaig, and | sanguinis hominis diurna and Filaria sangiwnis homini® 
expressed the belief that it was @ecessary to persevere in the | øerszans in connection with Preventive Medicine.” The paper 
employment of those measures which responded t@ the neces- | was illustrated by numerous mécroscopical specimens. 
sities of the momeng and to our present knowledge, until the Dr. Manson said thatthe discovery of the blood-worms herein 
future developed some better remedy. named Filaria sanguinis hominis diurna and Filaria sanguinis 
Dr. Stékoulis, of Constantinople, after mentioning the methods | homénts perstans suggests an investigation into their possible 
quarantine Md inspection, detailed by previous speakers, said | pmhplogical relations, and into theiwlife-histories, with the vjew 
that @urkey was like numerous other countries, one in which | to intervention in respect to them of preventive*medicine. 
sanitary org&nization had yet to be carried out. If cholera has The facts that these parasites and the disease known as negro 
entered Turkey in these last years hy Basjorah (Persan Gulf) | lethargy, or sleeping sickness of the Congo, are endemic in the 
and by Camaran (Red gSea) it was that the lazarets are not in | same region, the West Coast of Africa; that neither can he 
accord with the progre$s of sanitary science. The pilgrimage of | acq@Mired unless in this particular region ; an@ that sleeping sich- a 


He mentioned one case in which ipftcflon was fe African craw-craw f he discovered in the vesicles of the sfn in ẹ è 


* © different degree in countes in the same latitude and with simila 
° climaticcopditioasand alsoin parts of countries close to each other, 

e 2) the fact that€t*has got apparently been influenced favourably 

e by the adoption of sanitary measures which have been generally 
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this the inferegce may be drawn that, in certain cases, at all 
events, of sleeping sickness a filaria embryo is present in the 
bloo® 
© Filaria s. h. diurna and Filaria s. A. perstans have both 
been found in a case of sleeping sickness, 
TĦese facts taken together amount to a presumptive case against 
ome or other of these par&ites as the cause of sleeping sickness. 


The probable life-histories of these worms is then inglicated, 
the ilaria loa being considered the parental form, and an in- 
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sect, called the mangrove fly, the intermediary host of Filaria | 


s. 4. diurna. The parental form of Filaria s. A, perstans is not 
known, but, assuming that the worm of craw-craw, sleeping 
sickness, and dermatose parasitaire is the same, and that the 
skin form is an advanced stage of the embryo filaria found in the 
blood, then, arguidg from the analogy to what happens in the 
case of the embryo of Filaria medinensis, which closely 
resembles this skin parasite, the probable intermediary host of 
Filaria s. A. perstans is a freshwater animal, possibly a cyclops. 

Provided the hypotheses as regards these parasites and the 
diseases they produce are®correct, both disease and parasites 
may be avoided by securing a pure water supply to which the 
intermediary ‘hosts of the p&rasites do not get access. 

Travellers, missioharies, and others in Africa are appealed to 
for assistance in clearing up the subject, and for further in- 
formation. m 

An appendix to the paper contains directions for denfonstrating 
in the surest, most rapid; and most effective way the presence or 
absence of filaria embryos in blood, and of making collections of 
slides of blood for storage and future examination. 

Dr. Sonsino, of Pisa, made a few remarks on Dr. Manson’s 
paper. The meeting then adjourned. 


On Wednesday, August 12, the chair was occupied suc- 
cessively by Sir Joseph Fayrer, Dr. Pistor of Berlin, and 
Surgeon-General Roth of the Sagon Army. e 


DISCUSSION ON DIPHTHERIA. 


Dr. Edward Seaton, of London, opened a discussion on 
“ Diphtheria, with special reference to its distribution and to 
the need for comprehensive and systematic inquiry into the 
causes of its prevalence in certain countries and parts “of 
countries, with a view to its prevention.” 

Dr. Seaton said that he should confine himself in intraducing 
this subject to legdinggstatements, showing the necessi@y for com- 
prehensive and systematic inquiry to be promoted by Goverh- 
ment into the causes of the prevalence of diphtheria in certain 
countries and parts of countries, with a view to its prevention. 
He first of all pointed to tif special prevalence of the disease, as 
shown by Dr. Longstaff, in Norfolk and Wales, and the com- 
parative freedom of Devonshire, Cornwall, and the Midlands. 
He then dwelt on the facts that the disease prevailggl more in 

tural than u®ban districts, although it has shown of late years an 
increasing preference for urbgn populations, especially that of 
London. He showed the indefPendence of the disease of what 
are ordinarily called sanitary conditions, and illustrated this by a 
table taken from Dr. Thorne Thorne’s recent lectures at the 
Royal College of Physicians, Showing ghe fall in enteric fever 
mortality in England and Wales which had synchronized 
with a rise in the mortality from diphtheria. He further 
illustrated the independence of diphtheria prevalence of 
whfat are usualy termed” sanitary conditions by experientes 
gathered from a large manufacturfng town in the Midlands, and 
from certain parts of the metropolis in which he had special 
opportunities for observation as a medical officer of health, as 
well as in connectign with the work of the Metropolitan Asylums 


© Board, into whose hospitals cases ofdiphtheria had been re- 


ceived during the last three’ years. He also gave a recent 
experienge of a Surrey village in which the disease had pre- 
vailed in an epidemic form, short]f*@fter the replacement of the 
ol@ insanitary cesspool sy#tem by a new and elaborately gon- 
structed sewerage system. „ The occurrence of the disease under 
éhes® circumstances gave rise to the suspicion that there might be a 
connectin between diphtheriasand conditions of goil, which needeg. 
eto be investigated in a cagnptehensife and systemati® manfier. 
Tn conclusion, he poffited out the importance of these main con- 
sidagations, viz. : (1) the prevalence of the,disease in strikingly 
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found effective in reducing the degath-raf, prove*the necessity 
for a comprehensive inquiry by our own Goyernment asewell as 
those of wher countries, into the causes which determine the 
prevalence of diphtheria. Such an inquiry should take into 
account what has already been as@ertained with regard to the 
occasional causation and spread of the disease by milk, and 
the influence evhich scho8Is have on its prodfiction and spread, 
and also the substdiary influencg of dampness, dirt® overcrowd- 
ing, &c. ; but its main objegt would be to ascertaig the local 
conditions and circumstances which account for the growth of the 
disease. To @scertain these the inquiries must, of course, be 
made in countries mark€d by freedom arom the disease as welle 
as in those which suffer from it specially. 

Dr. Schrevens, of, Tournai, followed with a paper entitled 
“ Contribution à Petude des causes favorisant les endemies 
diphtRéritiques,” of which the following is an abstract. 

By investigating carefully how the ragages committed by* 
diphtheria are distributed over the differen districts, “one can 
attain more easily to a precise knowledge of the extergal con- 
ditions which favour the harbouringeof diphtheritic germs, and 
which result in such germs being brought into a locality, In- 
vestigations were made bf the author in Belgium with this object. 
Thanks to the figures kindly furnished by Dr. Kuborn, the 
distribution of diphtheria throughout the different provinces of 

*Belgium for the ten years from 1871 to 1880 has been deter- 
mined. The same having been done for typhoid fever, it was 
noticed that where this latter disease committed the greatest 
ravages the same fact was observable in the case of diphtheria ; 
and that where diphtheria secured its smallest number of 
victims the number of deaths caused by typhoid fever dimin- 
ished equally. This parallel rise and fall of the mortality 
caused by typhoid fever and diphtheria is shown in two 
diagrams placed near each other on the same sheet; in the 
first, the parallelism is less evident, because one province, East 
Flanders, forms an exception to the rule I have just laid down ; 
in the second diagram this province is omitted, agd the parallel 
march of diphtheria and typhoid fever stands aut clearly. On 
what does this relation, this agreement rest? On th® fact, that 
these @w o diseases must be considered as foecal, diseases, as B. 
Russell, of Glasgow, has remarked. The bacilli of Löffler, like 
the bacilli of Eberth, develop admirably, prosper, and extend 
wherever filth and rubbish of all kinds are stored up or spread 
out ; there exists, however, this slight difference between the 
conditions which are severally favourable to them: impurities 
on the szsface of the soil suit the bacilli of Löfer in a special 
degree, while impurities ofethe szdsoi/ please the bacilli of 
Eberth better. 

Even the exception formed by East Flanders tends to confirm 
"this rule, inasmuch as it is perfectly clear that its surface ought 
to be more easily cleared of all impurities by reason of the 
numerous watercourses which furrow «dt. A further proof that 
it is, in a special degree, impurities of the surface which serve 
to harbour diphtheritic germs in certain localities, is the ex- 
aggeration of mortality from diphtheria in country districts com- 
pared åo what obtains in towns ; densityof the population is 
not of the least influence on tRe increase of the mortality due to 
diphtheria but the surface of the soil is much better protected 
in towns against impurities of all kinds. e 

Another circumstance which may foster diphtheria in a locality 
is the breeding of certain species of animals presenting a great 
receptivity for diphtherogenic germs: for exafhple, Italian 
fowls and game-cocks. The transmission of diphtheria t@ man 
by these animals is so well established by the observations col- 
lected W the author for several years past that he feels per- 
suaded of the need of further attentgon being paid to this 
subject. Finally, a third condition which necessarily fosters diph- 
theria in a locality is the negligence exercised in the applications 
of measures of disinfectioff and isolatiom 

Every case of diphtheria must, be notie to the local 
authority, who wall see to it immediately that all the children 
of the Sick person’s family be kept away from schgol as long as 
any danger of co@tagion exists. In every case disinfection 
must be rigorougly attended to Sng pesformed by special agents. 
Notification and disinfection ought to be obligatory. 

Tite altitude of the lecality does not probably exercise any 
very gregt Say One woujd suppose that diphtheria would 
be specially prevalent in low, darp places. Recent obser- 
vations by the autkor on the progress of diphtheria in three 
contiguous parishes of tht district of A (@iudeghien, Ostiches, 
and Mainvault), show that in ach of these parishes there was a 
ee ry © © n. j 


» 


a 


AUGUST 20, 1891], 


NATURE 
8 








bd . 
principal seat of the malady, an@ that in the three parishes this 
seat was in precisely®the most elevated hamlet of all, a fact 
which from the first appears somewhat strange. One may, 
pergaps, conclude that Loffler’sbacillus does not like too much. 
damp, and that it is in this respect that its character differs from 
the bacillus of Ebersh, á 

Dr. Hewitt,ə Secretary and Executive Offices of*the State 
Board of Health of Minnesota, U.S.A., said that his experience 
covered eighteen years of @anitary ferVvice with the disease in an 
interior State of the American Union with a very complete 
puplic health service, consigting of 1575 logal board9 of health, 
with a State Board. otificatioa of infectious diSease by 
physicians, householders, hotel and inn keepers, has been obli- 
gatory since 1883 with penalty, as is also @solation and dis- 
infection by the local boards of health. The facts believe@to 
besproven in Minnesota were that the disease is very infectious, 
that it is cOmmunic&bl@ by persone and things, that the infec- 
tion lives and grows “outside the body and below the body 
temperature, that it is very tenacious of life as against measures 
of disinfection, and lives for long periods in clothing and bedding 
and on floors and walls. Isolation and gystematic disinfection, 
with the most perfect sanitary regulation, are most efficient @t 
present in the control of the disease. Since these had been in 
efficient use the prevalence had assumed a family character, 
limiting itself to one or more associated families, and rarely 
going beyond, except by evasion of the law on the paw of an 
infected Sperson. What was needed now was more careful 
collection of the facts of each outbreak with a view to a more 
accurate knowledge of the disease, not neglecting the preventive 
and controlling measures now found to be most efficient, as above. 

Dr. Jules Bergeron, of Paris, followed with a paper entitled 
“‘ Note sur la Prophylaxie de la Diphthérie.” Dr. Bergeron said 
that the measures to be t@ken against diphtheria were disinfec- 
tion and isolation : disinfection of all clothing, &c., contami- 
nated gvith secretions from the affected parts; isolation of all 
cases and of aff doubtful cases, such as those of a herpetic 
character, which are difficult to distinguish from diphtheria in 
the early stage of the disease. An important question tg be 
answered is, How fong ought isolation to continue ; how long, in 
fact, does contagion last? Dr. Bergeron says that he adopts,six 
weeks’ isolation as the maximum, and that he has never observe 
a case of transmission of the disease when a case has been isolated 
for this period. 

Dr. Gibert, of Havre, spoke of diphtheria in Havre. He 
said that diphtheria appeared in Havre about 1860, and was 
limited to the Graville Quartier. °In 1864, there was an 
epidemic close to Eryonville. From this date. the°nuceber of 
deaths constantly increased, and the disease, which at first was 
confined to only a few localities, spread throughout the town. 
The severity of the disease increased until 1885, when a 
brigade de salubrité was formed as an annexe to the Bureau 
d'Hygiène. The dwellings occupied by diphtheritic patients 
having been regularly disinfected, the mortality curve has since 
decreased to such an extent a$ to justify the hope of its total 
extinction, provided alf the medical men of the town fufnish 
accurate information to the Bureau d’Hygiéne. e 

Dr. S. W. Abbott,of Boston, U.S.A., read a paper on 
“ Diphtheria in Massachusetts from 1871-88,” From his observa- 
tions he concludes that diphtheria is an eminently contagious 
disease, that ités infectious, not only by direct exposure of the 
sick to éhe well, but also through indirect media, such as cloth- 
ing and other Articles that have come in contact with the sick ; 
that the infection is not so great as in the case of some gof the 
other infectious diseases, gotably small-pox and scarlet fever. Dr. 
Abbott also concludes thf overcrowding, &c., favours the spread 
of the disease ; but that its transmission through the water supply 
isnot proved, Its transmjssion is favowed by soil-moisture and 
damp houses; anë the poison may remain infective in houses for 
a long period, b è 

Mr. Matthew A. padams, of Maidstone, read a papgr on 

-‘‘The Relatio@@iip between the Occurrence of Diphtheria and 
the Movement of the Subsoil Water.” THE conclusions he 
arrived at were that the organisrfi of diphtheria inħabits organic- 
ally polluted surface-soil, and ehat, subject to guitable conflitipns 
of environment, especially as respects moifture, temperature, and 


food, it thrives and ranttipfes ir? the soil, the micro#rganism 
thus produced? being liable to displacement from th® interstices 
of the polluted surfacg-sop), 
cumbent air; in this m 


and to dispersal* into the superin- 
i r determening outBreaks of the disease. 
So that, given the e encg of the gathogenjc organism, two sets, 
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of factors at least are engaged in the production of a state of 
affairs that culminate in an outbreak of diphtheria. First, those 
that promote and support the growth of the germ in the sql, 
such, for instance, as moisture, temperatyre, air, food, and so 
on. Secondly, agents of dispersal, by which the germs already 
existing in the soil are driven out and distributed into the atmi- 


sphere, and so come to be breathed by®man and animals ; for ẹ 


example, gudden rainfall, rise of subsoil water, lowering of 
barometric pressure. 

Mr. Charles E. Paget, of Salford, followed with a paper on 
“A Local Examination of the Difference in Susceptibility 
between Old and New Residentse’ e 

The general conclusion at which he arrived as the result of an 
examination of the statistics of Salford was, that a shorter 
average period of residence before an attack of diphtheria was 
observed where the general mortality raf was highest and vice 
versé ; that, in fact, the relative incidence of diphtheria during 
an epidemic period, in respect of length of residence, was de- 
pendent to no small extent on general sgaitary gircumstances. 

Prof. D'Espine, of Geneva, followed in the discussion. He 
drew attention to the great value in the prophylaxis of diphtheria 
in the systematic washing out of the mouth and pharynx by 
antiseptic solutions, corrosive sublimate (1 in’ 10,000), salicylic 


acid (I in 2000), and lime-juice. In his practice he used salicylic 


acid in the strength of 13 to 2 per 1000. e aaa 
ackney, who followed, said he had had large 
experience of this disease, as he had Been 35 years Medical 
Officer of Health in Hackney. During that time all deaths had 
ten investigated, and lately all cases, with the result that there 
was no evidence that insanitary conditions of houses caused the 
disease, although they might predispose to it. He believed that 
closing playgrounds in schools is as effectual in checking the 
disease as closing the schools ; that prompt removal to hospital 
and disinfection of clothing and rooms, burning of infected rags, 
&c., are the best methgds for che@king the disease. 

Dr. Thursfield, of Shrewsbury, agreed with Dr. Hewitt that 
dampnesyhad a great deal to do with the etiology of diphtheria; 
he had himself stated so thirteen years ago in a series of papers 
on the subject. He thought Dr. Adams’s conclusion regarding 
the connection of the rise and fall of the subsoil water with out- 
breaks of diphtheria a somewhat hasty generalization. 

Dr. Giinther of Dresden, Dr. Janssens of Brussels, Dr. 
Hubert of Louvain, Dr. Escherich of Graz, Dr, Jules Felix of 
Brussels, an@ Dr. P. Sonsino of Pisa, also took part in the dis- 

e sos 
cussion ; many of the speakers emphasizing the need of local 
antiseptic measures in the prophylaxis of diphtheria. 

At the end of the discussion, the following recommendation 
gas unanimously adopted by the Sectidh :— 

“That this Section urges the European Governments to 
make a comprehensive and systemative inquiry into the causes 
of diphtheria.” 


° 
On Tuesday afternoon, Sir Jghn Banks, K.C.B., atd 
Overlaege Bentzen, Christiania, oceupied the chair. 


» 
DISCUSSION OF THE PREVENTABILITY OF PHTHISIS. 


a 
Dr. Arthur Ransome, FèR. S., réad a paper ‘‘ On the Need of 
Special Measures for the Prevention of Consumption.” He said, 
that consumption is both curable and preventable will be 
acknowledged at once by all medical men who have had any 
experidhce of modern methods of dealing with the disease. e 
Its curability is attested (1) bythe reports of many pathologists 
as to the presence of evidence of healed phthisis in a large pro- 
portion of hodies examined in public institutions. Many 
thousands of such examinations have now beep made, and the 
results shov that from 25 fo So per cent. of personsylying from 
other diseases than phthisis give signs of spontaneous cure of 
tubercular disease. (2) The testimpny of all the most gninent 
modern physicians is to thefSime effect, that consumption is 
distirftly curable, d . 
With regard to the preventability ofthe disease we have also 
a strong basis for our faith. . 
1} In the margelious fesults tleat followed the improved 
drainage and ventilation of fhe barrfchg of the British army in 
all parts of the world. Before the year 1854 the thortality from 
ng disease amongst he picked population of these dwelliggs 
was a scandal to the nation, and was egormously greater than 
that of the ordinary inhabitants of our towns, especially in tHe, 


( 


battalions sent to warm climates, such as teose 6@India, Ceylon, * œ 


the West Indies, the Mediterranean, &c. 
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‘Thanks te the above-mentioned measures, it now stands at 
from one-third to one-tenth of its former rates. 

@2) The influence of improved drainage has been shown by 
Dr. Buchanan, in hisetable of towns, contrasting the mortality 
by phthisis and other diseases before and after the introduction 
o hiproveménis in thig direction ; and lastly, by the reduction 


Sof the general phthisis rate of the country from 2500 per 
e 
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1,000,000 in 1867, to 1500 per 1,000,000 in 1889. 
My own observation in Manchester and Salford, and those 
of Dr, Irwin in Oldham, and of Dr. Flick in Philadelphia, 
point to the existence in towns of tubercular areas and infected 
houses. e ° 
Under these circumstances it seems to me that the duty of 
sanitary authoritjes is clear. They should regard phthisis as a 
disease to be dealt with on precisely the same lines as the 
analogous diseases, typhoid fever, cholera, and leprosy-—diseases, 
namely, which are slightly, if at all, directly contagious, but 
which spread by material thrown off from the bodies of the 
patients, The means togbe employed to this end would also be 
very similar: (1) notification of cases; (2) disinfection; (3) 
hospital agcommodation; and (4) general sanitary measures, 
such as ventilation, drainage, and reconstruction of unhealthy 
areas. 
(1) Molification.—At first it may sound somewhat novel tœ 
demand that a slowlyeprogressing ailment like phwhisis should 
be notified as if it were liable to become an epidemic disease ; 
but, after all, we may fairly inquire whether the purpose of 
enotification is not the prevention of any disease that could be 
arrested by early intelligence of its existence being sent to the 
health officer, nor would there te much difficulty in obtaining 
the notification of phthisis. Although phthisis is not directly 
contagious, there would be nothing unreasonable in classing it 
vith ie diseases that need special measures to prevent its 
spread. 

(2) Disinfection,—After receiving notio of a case of tubercu- 
losis, the next step to be taken by a local authority would be to 
ascertain whether proper care is or can he taken ta prevent 
injury to the public health. In the case of well-to-do persons 
the information given by the medical attendant would be suf- 
ficient, but where the case is that of a poor person it should be 
visited, and the local authority should see to the regular cleans- 
ing and whitewashing of the premises, and to the disposal of 
excretions, especially of the expectorated matter. If n@cessary, 
disinfection bygsulplgir and the steaming of clothe§ should be 
cared out. Paper spiltoons that can be burnt should be in- 
sisted upon. Aiter death, also, measurés“sliould be~taken~for 
tWe-cdleansing and disinfection of house, bedding, and clothes. 

(3) Hospital AccommMlation.—Theie would next come the 
question’ of the propriety or possibility of removing the sick 
person to hospital. So long as he (or she) could work, and so 
long as he would consent to use the necessary means fer destroy- 


e ing the inf@ctive material, it would be unnecessary to do more 
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* result, ang cerninly in the few € c 
tarried out to. Md the conditions that modify the virulence of 


than I have already indicatag ; but when the patient becomes 
unable to follow his employnfént, and the family are obliged to 
seek for assistance from the parish, he has a claim to be received 
into the workhouse hospital, and such an asylum should be 
offered him, and should be made as lite humiliating and as free 
from ignominy as possible. 

(4) But itis probably to general sanitary measures that we 
must look for any large reguction in the rate of mortality fyym 
tubercle. It hes been found that deep and thorough drfinage 
of the subsoil will greatly diminfh this mortality, In the case 
of Salisbury, as you are probably aware, it was reduced by one- 
half, and similar reports have come from other towns ; and 
though the same rgsult has not always been obtained elsewgere, 
these can bæno doubt as to the imfortance both of draining 
and concreting the foundations of dwelling-houses, so as to 
prevent grganic vapours frome@ising along with the ground air 
into living-rooms. ` 

4t is for this reason that®I have ventured to suggest that where 
consumption is prevalentghere must exist some special nutri- 
ener® which either (1) serves to prolong the life of the bacillus 
of tuberele, or (2) which mayeven in€rease itg virulent propes 

eties, this special elementgin®foul aif being either the organic 
matter exhaled from human bodies, or the emanations from 
poliyted ground air from badly drained esubsoils. I should 
imagine that either of tbese hypotheses might account for the 
experiments which I have 


the bacillus * was proved that foul air caused the organism to 
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retain its power for evil much Ionger than, when it wgs exposed 
to some fresh air and light. . 

It is*possible that these may be regarded ag’ somewhat strong 
propogals, but at least they havethe merit that they may alebe 
put in force without any material increase in the powers now 
possessed ky local authorities. The only thtng needed to enable 
them to be cagried out in their entirety is a powerful public 
opinion to back them up. When people generally, and espe- 
cially the working classes, tehlize tha®a large part of their sick- 
ness and cgnsequent loss of time and money is due to their 
neglect, they will unquestionably be gon our side. The under- 
taking possesses, moreover’, the further merit that not only 
will all this sanitary improvement prevent consumption and 
other tubercular Aiseases by doing away with the sources 
of €nfection, but it will also prevent them by raising the 
general standard of health amongst. tgwn dwellers, dt 


“will so strengthen those Who are aftgady predfsposed to 


the disease that they will more readily throw off any stgay germs 
of tubercle that may find an entragce into their bodies. It will 
conduce to spontaneous®cure, will prevent recurrence of the 
disease, and will war off attacks from those who are noy 
healthy. 

Prof. Finkelnburg, of Bonn, read a paper ‘‘On the Influence 
of Soil on the Spread of Tuberculous Diseases.” 

He showed on a large map of Germany that the localities where 


Rhenish province, in Upper Bavaria, and in some parts of 
Silesia. These facts agree with the conclusions of Bowditch 
and Buchanan, Overcrowding did_not appear to have much 
influence on the spréad of phthisis” 7 ~~ 7 >> 7” 
Dr- J. Edward Squire; of~Londo®, read a paper entitled, 
“To what extent can Legislation assist in diminishing the 
Prevalence of Consumption and other Tuberculay Diseasese” 

Dr. Squire considered that the danger of infection increased 
with the close crowdirg of the sick and healthy, aad with defi- 
cieng ventilation ; and that by sanitary improvements this danger 
might be obviated. There oughtalso to be a proper supervision ` 
of food (meat and milk) cbtained from tuberculous cattle. Trades 
in relation to phthisis were also discussed. 

Dr. Gibert, of Havre, followed with a paper entitled “ De Ja 
distribution géographique de la Phthisie pulmonaire dans la 
ville de Havre: Rapports de la Phthisie avec la densité de la 
population, avec l'alcoolisme, et avec la misère.” Dr. Gibert 
thought from his observations that overcrowding was a great 
factor iĝ the etiology of phtbisis: but that alcoholism played a 
much greater part, and poverty was also a factor. He showed 
on a map the distribution of phthisis in Havre. 

Sir John Banks, of Dublin, who spoke in the discussion, 
mentioned that the sanitary improvements undertaken in Dublin 
had produced a great diminution of disease. Practice both in 
hospital and private had demonstyated this to him. 

Mr, Weaver, of London, and Dr. R O'Connor also took 
part in the discussion. ` 

e 


-. 
LETTERS TO THE EDITOR. 


[Zhe Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
ro return, or lo correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous coymunications. ] 


Aérial Roots of the Mangrove. 


bd , . 

IN your note on a recent meeting of the Royag Botanic Society 
(July 30, p. 304), it is stated that tlte only explanation yet offered 
of the erect arid roots of Avicennia nivea is that ot detaining 
the déris and preventing the soil from. Wing®washed away. 
Without in any wy detracting from, the ingenuity and prob- 
ability of Mr. Sowerby’s explanation, it can hardly be admitted 
that phigis the only explanation thgt has as yet been proposed. 
The’ peculiarities, Poth Structural and physjological, of the man- 
grove-vegatation of the swam¢s of, the Malayan Archipelago 
have been, @uring recent years, a special subject ofsinvestigation 
by botanists located*at the Botanical Laboratory at Buitenzorg ; 
the most recent and*most important Wion to its literature 
being comprised in the 22nd Heft of Litegsen and Haendein’s 
se . Ld LZ 4 
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“Bibliotheca Botanic®,” illustrated by eleven fine plates, by | conditions in practice of giving results which are at all trust- 


Herr G. Karsten. * Herr Karsten points out that, in addigion to 
theæbvious mechanical function of these roots, serving as ae 
supporting organ to attach the trees more firmly to thé very 
loose soil in which tbey grow—this is especially observable in 
Rhizophora mawgle—there is another important, function per- 
formed by thgm, at least in a large number of the trees which 
make up the mangrove-v@getation? though I do not recollect 
that Avicennia nivea is especially mentioned. In the species 
exgmined by Karsten, thesq aérial roots possess very Îarge inter- 
cellular spaces, which serve to promote the interchange Of gases ; 
and he considers it unquestionable that their chief function is to 
assist respiration, He therefore proposes fer them the term 
** pneumatophores.” It would be interesting to examine ghe 
stracture of the trees at the Botanic Garden in this respect. 
All mangrof%e-trees afso*contain large quantities of tannin, which 
is probably serviceable in preventing rotting, 


August I. ALFRED W. BENNETT. 
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° The Tasman Seg. 
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I SEND you the inclosed copy of a letter from the Secretary 
of the Admiralty, in case you should consider the mattereof 
sufficient interest for notice in your columns. 
A. LiversipGE, Permanent Hon. Sge. 
Australasian Association for the Advancement 
of Science. 
The University, Sydney, July 4. 
Admiralty, May 19, 1891. 
S1r,~—With reference to your letter of March 17, forwarding 
copy of a resolution passed py the Australasian Association for the 
Advancement of Science at the meeting held at Christchurch, 
New Zealand, that the aame of Tasman Sea should be given to 
the se@between New Zealand and the islands of the north-west 
of New Zealand on the one hand and Australia and Tasmania 
on the other, am commanded by my Lords Commissioners of 
the Admiralty to agquaint you that the name will be inserted in 
Admiralty charts and other publications. 
I am, Sir, 
Your obedient servant, 
EVAN MACGREGOR. 
To Prof. Liversidge, M. A., F.R.S., 
The University, Sydney. 


e 
Reduplication of Seasonal Growth. , 

Last summer I sent youa note on the occurrence of apple- 
blossoms and the blossoms of the mountain ash in July, Before 
me now, as I write, isa simple but elegant bouquet containing 
a beautiful and fragrant corymb of the latter tree in full flower, 
side by side with one of the ripe scarlet fruit, which the black- 
birds have begun to devour. ‘hese were cut from one and the 
self-same tree this morr.fhg at the top of my garden ; while from 
an adjoining tree was gathered a twig carrying fow pinnate 
leaves from which all, the chlorophyll has disappeared; the 
phenomena which mark the beginning and the end of the season 
thus appearing side by side. These trees grows on the Upper 
Bagshot Sands and I have no doubt that this reduplication of 
seasonab growth is due to the later rains developing some centres 
of flowering ewergy in the plant, which had remained dormant 
during the spring owing to deficiency of moisture and warpth. 

Wellington College, Berks, August 17. A. IRVING. 





Rain-gauges. 

I HAVE been uging the ordinary Symonds pattern rain-gauge, 
but find that the percentage of rain collected varies in propor- 
tion to the strength-of the wind; when this®is moderately 

Strong, almoste®he Whole of the rain passes across the’ top, 
striking and being retained by bie fee surface# only. 

The present method of estim ting the rainfasl is far from 
being either correct or uniforag and I should like to ascertain if 
any gauge has been made with a correctlyprofortioned inverted’ 
cone, which will collect and comgensate for side drive; end, if 
so, what are the correct proportions. It would appear that 
either this, or a funnel gnoynted on gimbals amd balanced to face 


the wind at the correct gfle, must, be’ the only correct method 





to ascertain thé actygMrainfall. The pregent apparatus would 
appear to be g s untefstworth¥, and incapable®under any® 
id e . 
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worthy. THOS. FLETCHER 
Grappenhall House, Grappenhall, near Warrington, 
August 17. 
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WHE BRITISH ASSOCIATION. 


(FROM OUR CORRESPONDENT.) 
CARDIFF, Wednesday Morning. 
"THE preparations of the Local Comngittee are now in 
an advanced state, and members of the Association 
are beginning to arrive in considerable numbers. 

A change has been made in the position of the Recep- 
tion Room, which is now located ehtirely in the Drill 
Hall, the Town Hall having had to be abandoned for that 
purpose owing to the impossibility of making adequate 
provision for.the accommodation @f the large number of 
guests expected. The Drill Hall is a large building, and 
has been divided into two parts byea screen, which also 
serves the purpose of a notice-board, On the entrance 
side are the offices for various purposes, post and excur- 
sions ; and at a central oval counter, al] other requirements 
relating to tickets, reserved seats, publications, and lodg- 
ings are attended to by a numerous staff of clerks. 


Beyond the screen the hall has been fitted up as a 


é@rawing-room, and from this lead off smaller rooms for 
ladies, the press, and smokers. Separated from the 
drawing-room by a passage is the gun-room, from which 
everything has been removed, and tables laid down so as 
to convert it into a dining-room. 

The President’s address will be given in the Park 
Hall, this evening,*and for the half-hour of waiting 
before the business commences Mr. T. E. Aylward will 
give a recital upon the fine organ in that hall. It is 
understood that Lord Bute, as Mayor of Cardiff, will at 
the outset welcome the Association in the name of the 
town_of Cardiff. 

The conversazioni will also be given in the same 
hall, anf from 8.30 to 9 pm., Lord Bute, as Chairman 
of the Lofal Committee, accompanied byeLady Bute, 
will receive the guests. At 9.30 p.m. an exhibitione of 
views will be given by the lime-light, amongst them some 
fine ones, by Mr. M. Stirrup, of thg limestone region of 
Languedoc. Amongst other attractions will be taking 
impressions of finger-tips, by Sergeant Randall (Mr. F. 
Galton’s agsistant) ; a model of the moon, shown by the 
Astronomer-Royal of Scotland; drawings in bdack and 
white of the Himalayas, by ColgTanner ; a collection of 
old local maps and atlases, bf Mr. O. H. Jones; the 
Eisteddfod concert given at Swansea transmitted by 
telephone, by Mr. Gavey; and numerous other objectse 
of interest. e ` 

Arrangements have been made for military and vocal 
music. 

Nd ealteration has been madeəin the Section rooms 
from that mentioned in our fermer article. 

The publications of the Local Committee are ready for 
distribution, and comprise the local hand-book of 240 
pages dealing with the archeology of the land of Morgan, 
the education, botany, ®geology, industiies, gnd topg- 
raphy of Cardiff ; the excursions-guide containing a map 
of the district on a scale of foer miles to the inch, and 
two maps on a larger scalé, one of the Bute Docks, and 
the other of the Barry Dock. Te excursions numbér 
twenty in all—twelve are arranged éor Saturday, the 22nd, 
and eight for Thursday, the 27th ; and moderately detailed 
deSceiptions of *each ase given in the guide fo the 
excursions. © e 

The local programme, and the list of lodgings and 
hotels, are the remaining publications of the Committée. 
The total number of members of a classes who havt, 


. 


taken out tickets for the meeting was, at 6 pan. yeSterday, « 


over 900. ; . 
The Rresident’s address is as follows x eee 
s ° f Š 
. e e 
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IŅAUGURAL ADDRESS BY WILLIAM Hucerns, Esq., D.C.L. 
(Oxon.), LL.D. (CANTAB., EDIN., ET DUBL.), PH.D. 
(Lusp. Bat.), F.R.S., F.R.A.S., Hon. F.R.S.E., &c., 


e CORRESPONDANT DE L'INSTITUT DE FRANCE, PRESIDENT. 


It is now many years since this Association has done honour 
to the science of Astronomy in the selection of its Pitsident. 

Since Sir George Airy occupied the chgir.in 1851, and the 
late Lord Wrottesley nine years later, in 1860, other sciences 
have been represented by the distinguished men who have 
presided over you? meetings, o 

The very remarkable discoveries in our knowledge of the 
heavens which ghave taken place during this period of thirty 
years—one of amazing and ever-increasing activity in all 
branches of science—Rave not passed unnoticed in the addresses 
of your successive Presidents ; still it seems to me fitting that I 
should speak to you to-night chiefly of those newer methods of 
astronomical research which have led to those discoveries, and 
which have become possible by the introduction since 1860 into 
the obserwatory of the sgectroscope and the modern photographic 

late. 
p In 1866 I had the honour of bringing before this Association, 
at one of the evening lectures, an account of the first-fruits ef 
the novel and unexpected advances in our knowledge of the 
celestial bodies which followed rapidly upon Kirchhoff’s original 
work on the solar spectrum and the interpretation of its lines. 
e Since that time a great harvest has been gathered in the same 
field by many reapers. Spectroscopic astronomy has becomeea 
distinct and acknowledged branch of the science, possessing a 
large literature of its own and observatories specially devoted to 
it. The more recent discovery of the gelatine dry plate has 
given a further great impetus to this modern side of astronomy, 
and has opened a pathway into the unknown of which even an 
enthusiast thirty years ago would scarcely have dared to dream. 

‘Inno science, perhaps, does the sober statement of the results 
which have been achieved appeal so strongly to the imagination, 
and make so evident the almost boundless powers of the mind of 
man. By means of its light alone to analyze the chemical 
nature of a far distant body; to be able to reason about its 
present state in relation to the past and future; to measure 
within an English mile or less per second the otherwise invisible 
motion which it may have towards or from us; to d8 more, to 
make even that which is darkness to our eyes lifht, and from 
vigrations which our organs of sight are powerless to perceive 
to evolve a revelation in which we see mirrored some of the 
stages through which the stars may pass in their slow evolutional 
progress—surely the rec8rd of such achievements, however poog 
the form of words in which they may be described, is worthy to 
be regarded as the scientific epic of the present century. 

e 


e I do n& purpose to attempt a survey of the progress of spec- 
troscopic astronomy from it birth at Heidelberg in 1859, but to 
point out what we'do kno® at present, as distinguished from 
what we do not know, ofa few only of its more important prob- 
lems, giving a prominent plgce, in accordance with the traditions 
of this chair, to the work of the last year or two. 

In the spectroscope itself advances have been made by Lord 
Rayleigh by his discussion of the theory of the instrument, and 
by Prof. Rowland in theconstruction of concave gratings. e 
¢ Lord Rayleigh has shown that there is not the necessfry con- 
nection, sometimes supposed, Between dispersion and resolving 
power, as besides the prism or grating other details of construc- 
tion and of adjustment of a spectroscope must be taken into 
account. e . 

e The reselving power of the prisnfatic spectroscope is propor- 
tional to the length of path in the dispersive medium. For the 
heavylint glass used in Load Rg leigh’s experiments, the thick- 
ness necessary to resolve the sofium lines, came out 1'02 cm. 
Pf this be taken as a uit, the resolving power of a présm of 
similar glass will be in ghe neighbourhood of the sodium lines 
eduual to the number of centimetres of its thickness. In other 
parts ef the spectrum the resolving power wll vary jnversglyas 


e the third power of thg wive-length, so that it will be eight 


times as great in the violet as in the red. The resolving power 

spectroscope is therefore proportional to the total thicknegs 

f the dispersive matergal in use, irrespective of the number, the 

. angles, gr the setting of the separate prisms into which, for the 
° sake of conveiiénce, dt may be distributed. 

The reselving power of a grating depends upon the total 


number of lines, on its surface, and the order of spgctrum in °|’ bodies, an& revealed the fun ament 
. 
e 
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use ; about rooo lines being necessary %o resolve the sodium 
lines i the first spectrum. ° 

Asit is often of importanceein the record of observatiogs to 
state the efficiency of the spectroscope with which they were 
made, Prof. Schustey has proposed the use of a unit of purity 
as well af of resolving power, for the full resolging power of a 
spectroscope is realized in prdttice only when a sufficiently narrow 
slit is used. The unit of purity also@s to stand fof the separa- 
tion of two lines differing by one-thousandth of their own wave- 
length ; aSout the separation of the sodium pair at D, 

A further limitation mayecome in from the physiological fact 
that, as Lord Rayleigh has pointed out, the eye, when its full 
aperture is used,®is not a perfect instrument. If we wish to 
reglize the full resolving power of a spectroscope, therefore, the 
emergent beam must not be larger than about one-third of ghe 
opening of the pupil. e ` s ° 

Up to the present time the standard of*reference for nearly all 
spectroscopic work continues tq be Angstrim’s map of the 
solar spectrum, and his $cale based upon his original determina- 
tions of absolute wav@length. It is well known, as was pointgd 
dut by Thalén in his work on the spectrum of fron, in 1884, that 


Angstrém’s figures are slightly too small, in consequence of an 
error existing in a standard metre used by him. The corrections 
for this have been introduced into the tables of the wave-lengths 
of terr&strial spectra collected and revised by a Conynittee of 
this Association from 1885 to 1887. Last year the Committee 
adedd a table of corrections to Rowland’s scale. 

The inconvenience caused by a change of standard scale is, 
for a time at least, considerable ; but there is little doubt that 
in the near future Rowland’s photographic map of the solar 
spectrum, and his scale based on the determinations of absolute 
wave-length by Pierce and Bell, or the Potsdam scale based on 
original determinations by Miiller and Kempf, which differs 
very slightly from it, will come to be exclusively adoptede 

The great accuracy of Rowland’s photogsaphic map is due 
chiefly to the introduction by him of concave gratfngs, and of a 
m@thod for their use by which the problem, of the determina- 
tion of relative wave-lengths is simplified to measures of coin- 
cidences of the lines in different spectra by a micrometer. 

The concave grating and its peculiar mounting, in which no 
lenses or telescope are needed, and in which all the spectra are 
in focus together, formed a new departure of great importance 
in the measurement of spectral lines. The valuable method of 
photographic sensitizers fay different parts of the spectrum has 
enabled Rrof. Rowland to include in his map the whole visible 
solar Spectrum, as well as the ultra-violet portion as far as it can 
get through our atmosphere. Some recent photographs of the 
solar spectrum, which ‚include A, by Mr. George Higgs, are of 
great technical beauty. 

During the past year the results of three independent re- 
searches have appeared, in which the special object of the ob- 
servers has been to distinguish the lines which are due to our 
atmosphere from those which are trulyesolar—the maps of M. 
Thollon, which, owing to fis lamented death just before their 
final confpletion, have assumed the character of a memorial of 
him ; maps by Dr. Becker; and sets ofephotographs of a high 
and a low sun by Mr. McClean. 

At the meeting of this Association in Bath, M. Janssen gave 
an account of his own researches on the terrestfial lines of the 
solar spectrum which owe their origin to the oxygeff of our 
atmosphere. He discovered the remarkable fact that, while one 
class @f bands varies as the density of the gas, other diffuse 
bands vary as the square of the dergity. These observations 
are in accordance with the work of Egoroff and of Olszewski, 
and of Liveing and Dewar on condensed oxygen. In some 
recent experiments Ol§zewski, withea layer of liquid oxygen 
30 millimetres thick, saw, as well, as four othe? bands, the band 
coincident with Fraunhofer’s A; a remarkable instance of the 
persistence of absorption through a great eangqof temperature. 
The light which gassed through the liquid oxygen had a light* 
blue colour regembling that of the sley. $ 

Of not less interest are the experiments of Knut Ångström, 
which show that éhe garbonic achi and aqueous vapour of the 
atmosphere reveal their presqnce by dark bands in the invisible 
infra-ref gegion, at the positions of bands of emission of these 
substances. . 
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e is not peculiar to the solarsystem,sbut is common to all the Stars 
which are Visible to us.e 

In the case of a tar such as Capella, which has a spéstrum 
almgst identical with that of thg sun, we feel justified in con- 
cluddag that the matter of which, it is built up is similar? and 
that its temperature issalso high, and not very different from the 
solar temperatuy. The task of analyzing the stars and nebule 
becomes, however, one of very gre@ difficulty when we have to 
do with specfta differing fim the seler type. We are thrown 
back upon the laboratory for the information necessary to enable 
us to interpret the indicatigns of the spegtroscope %s to the 
chemical nature, the density and pressure, and the temperature 
of the celestial masses. 

What the spectroscope immediately revea’s to us are the 
waves which were set up in the ether filling all interstellar spao, 
yeags or hundreds of years ago, by the motions of the molecules 
of the celestial substahc@s. As a mle, it is only when a body 
is gaseous and sufficienfly hot that the motions within its mole- 
cules can produce bright lines and a corresponding absorption. 
The spectra of the heavenly b&dies are,*indeed, to a great ex- 
tent absorption spectra, but we have ugnally to study them 
tHtough the corresponding emission spectra of bodies brough® 
into:the gaseous form and rendered luminous by means of flames 
or of electric discharges. In both cases, unfortunately, as h@s 
been shown recently by Profs. Liveing and Dewar, Wiillner, 
E. Wiedemann, and others, there appears to be no certaiw direct 
relation Wètween the luminous radiation as shown in the spectro- 
scope and the temperature of the flame, or of the gaseous 
contents of the vacuum tube—that is, in the usual sense of the 
term as applied to the mean motion of all the molecules. In 
both cases, the vibratory motions within the molecules to which 
their luminosity is due are almost always much greater than 
would be produced by encOunters of molecules having motions 
of translation no greater than the average motions which 
charactgrize the temperature of the gases as a*whole. The 
temperature of a° yacuum tube through which an electric dis- 
charge is takiwg place may be low, as shown by a thermometer, 
quite apart from the consideration of the extreme smallness gof 
the mass of gas, but the vibrations of the luminous molecules 
must be violent in whatever way we suppose them to be set up 
by the discharge ; if we take Schuster’s view that comparatively 
few molecules are carrying the discharge, and that it is to the 
fierce encounters of these alone that the luminosity is due, then 
if all the molecules had similar motions, the temperature of the 
gas would be very high. é 

So in flames where chemical changes are in progress, the 
vibratory motions of the molecules which are luminous méy be, 
in connection with the energy set free in these changes, very 
different from those corresponding to the mean temperature of 
the flame. 

Under the ordinary conditions of terrestrial experiments, 
‘lerefore, the temperature or the mean vis viva of the molecules 
way have no direct relation to the total radiation, which, on the 
other hand, is the sum gf the radiation due to each luminous 
molecule. Ld 

These phenomena have recently been discussed by Efert from 
the standpoint of the elastro-magnetic theory of light. 

Very great caution is therefore called for when we attempt to 
reason by the aid of laboratory experiments to the temperature 
of the heavenly? bodies from their radiation, especially on the 
reasonalMe assumption that in them the luminosity is not ordin- 
arily associated with chemical changes or with electrical dis- 
charges ; but is due to a simple glowing from the ultimate con- 
version into molecular m@tion of the gravitational energy of 
shrinkage. ba 

dif a recent paper Stas maintains that electric spectra are 
to be regarded as distimet from flanfe spectra, and from 
researches of his &wn, that the pairs of lines of the sodium spec- 
trum other than D are produced only by disruptive electric dis- 
charges. As thgge pairs of lines are found reversed in the solar 
spectrum, he concludes that the sums radiation gs due mainly to 
electric discharges. * But Wolf gna Wiacon, and,later, Watts, 
observed the other pairs of lines of the sodium spectrum,when 
the vapour was raised above the ordinaw temperature of the 
Bunsen flame. Recently, Liveinggand Dewar saw easily, be- 
sides D, the citron and green®pairs, and sometimes the Blue pair 
and the orange pair, when hydrogen charged with sodium vapour 
was burning at differe@t j#essures in oxfgen. In the case of 
sodium, vapour, therefog#f and presfmably in all other vapours 
and gases, it is a 8f indifference wether thesnecessary 
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vibratory motion of the molecules is produced by ebectric dis- 
charges or by flames. The presence of lines in the solar spec- 
trum which we can only produce electrically, is an indicatiorg 
however, as Stas points out, of the high temperature of the 
sun. 

We must not forget that tbe light fromgthe heavenly bodies 
may consist of the combined radiations of different layers of gas 
at different femperatures, and possibly be further complicated to 
an unknown extent hy the absorption of cooler portions of gas 
outside, 

Not less caution is needed if we endeavour to argue from the 
broadening of lines and the coming in of a confinuous spectrum 
as to the relative pressure of the gas in the celestial atmospheres. 
On the one hand, it cannot be gainsaid that inethe laboratory 
the widening of the lines in a Pliicker’s tybe follows upon in, 
creasing the density of the residue of hydrogen in the tube, when 

*the vibrations are more frequently disturbed by fresh encounters, 
and that a broadening of the sodium lines in a flame at ordinary 
pressure is prodyiced by an increase of the quantity of sodium in 
the flame; but it is doubtful if pressure, as distinguished from 
quantity, does produce an increase of the breadth of she lines. 
An individual molecule of sodium will be sensibly in the same 
condition, considering the ‘relatively enormous number of the 
molecules of the other gases, whether the flame is scantily or 
copiously fed with the sodium salt. With*a small quantity of 
sodium vapour the intensity will be feeble except near the 
maximum of the lines ; when, however, the quantity is increased, 
the comparative transparency on the sides of the maximum will 
alfow the light from the additional molecules met with in the 
path of the visual ray to strengthen the radiation of the mole- 
cules farther back, and so increase the breadth of the lines, 

In a gaseous mixture it is found, as a rule, that at the same 
pressure or temperature, as the encounters with similar molecules 
become fewer, the spectral lines will be affected as if the body 
were observed under @nditions 8f reduced quantity or tem- 
perature, 

In their*recent investigation of the spectroscopic behaviour of 
flames under various pressures up to forty atmospheres, Profs. Live- 
ing and Dewar have come to the conclusion that, though the pro- 
minent feature of the light emitted by flames at high pressure 
appears to be a strong continuous spectrum, there is not the 
slightest indication that this continuous spectrum is produced by 
the broadening of the lines of the same gases at low pressure. 
On the contrary, photometric observations of®the Brightness of 
the continuous spectrum, as the pressure is varied, show that ¢t 
is mainly produced by the mutual action of the molecules of a 
gas. Experiments on the sodium spectrigm were carried up to a 
pressure of forty atmospheres without producing any definite 
effect on the width of the lines which could be ascribed to the 
pressure, Jn a similar way the lines of the spectrum of water 
showed no signs of expansion up to twelve atmospheresg though 
more intense than at ordinary pressure, they remained narrow® 
and clearly defined. ? 

It follows, therefore, that a continuous spectrum @annot be 
considered, when taken alone, as a sure indication of matter in 
the liquid or the solid state. Not oly, as in the experiments 
already mentioned, such a®spectrum may be due to gas when 
under pressure, but, as Maxwell pointed out, if the thickness of 
a medium, such as sodium vapour, which radiates and absorbs 
differ@ng kinds of light, be very great, afd the temperature high, , 
the light emitted will be of exactlg the same composition as that 
emitted by Jamp-black at the same temperature, for the radia- 
tions which are feebly emitted will be also feebly absorbed, and 
can reach the surface from immense depths. Schuster has shown 
that ox}gen, even in a partially exhausted tube, tan give a con- 
tinuous spectrum when excited by a feeble electric discharge. 

Compound kodies are usually distigguished by a banded spec- 
trum ; but, on the other hand,g@ch a spectrum does not Peces- 
sarily şhow the presence of compoundg—that is, of molecules, 
containing different kinds of atoms—but simply of a more com- 
plex molecule, which may be made up & similar atoms, and be 
thegefore, an allotropic condition of the same body. In gome 
cases#-for &ample,*in the diffuse bagds of the absorption spec- 
trum of oxygen—the bands may have 4 intensity proportional 
ta the square of the density of the gas, and may be duc either, 
tothe formation of more complex moleculgs of the gas with if- 
crease of pressure, or it may be to the constraint Jo which the® e 
molecules are subject during their encounter, witheqne an8ther. 

It may be thought that at least in the comcidences of bright 
dines we are on the solid ground of certainty, since the length of 
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the waved set up in the ether by a molecule, say of hydrogen, is 
athe most fixed and absolutely permanent quantity in nature, 


and is so of physigal necessity, for with any alteration the mole- 


cule would cease to be hydrogen. 

Such would be the case if the coincidence were certain ; but 
an absolute coinciddħhce can be only a matter of greater or less 
probability, depending on the resolving power employed, on the 
number of the lines which correspond, and on their characters. 
When the coincidences are very numerous, as in the case of iron 
and the solar spectrum; or the lines are characteristically 
grouped, as in ghe case of hydrogen and the solar spectrum, we 
may regard the coincidence as certain; but the progress of 
science has been greatly retarded by resting important conclu- 
sions upon th® apparent coincidence of single lines, in spectro- 
scopes of very smell resolving power, In such cases, unless 
other reasons supporting the coincidence are present, the proky 
ability of a real coincidence is almost too small to be of any 
importance, especially in the case of a heavenly body which may 
Lave a motion of appfoach or of recession of wtknown amount. 

But even here we are met by the confusion introduced by 
multipl€ spectra, corsponding to different molecular groupings 
of the same substance ; and, further, to the influence of sub- 
stances in vapour upon each other ; for when several gases are 
present together, the phenomena cf radiation and reversal? by 
absorption are by no means the same as if the°gases were free 
from each other’s influence, and especially is this the case when 
they are illuminated by an electric discharge. 

I have said as much as time will permit, and I think indged 
sufficient, to show that it is only by the laborious and slow pro- 
cess of most cautious observation that the foundations of the 
science of celestial physics can be surely laid. We are at pre- 
sent in a time of transition, when the earlier, and, in the nature 
of things, less precise, observations are giving place to work of 
an order of accuracy much greater thag was formerly considered 
attainable with objects of such small brightness as the stars. 

The accuracy of the earlier determinalions of the spectra of 
the terrestrial elements are in most cases insufficient for modern 
work on the stars as well as on the sun, They fall much below 
the scale adopted in Rowland’s map of the sun, as well as below 
the degree of accuracy attained at Potsdam by photography in a 

art of the spectrum for the brighter stars. Increase of resolv- 
ing power very frequently breaks up into groups, iw the spectra 
of the sun, and,stars, the lines which had bæn regarded as 
ingle, and their supposed coincidences with terrestrial Imes fall 
to the ground. For this reason many of the early conclusions, 
based on observation as good as it was possible to make at the 
time with the less po@erful spectroscopes then in use, may not 
be found to be maintained under the much greater resolving 
power of modern instruments, 


e 

Thæspectroscope has failed as yet to interpret for us the re- 
markable spectrum of ġe Aurora Borealis. Undoubtedly in 
this phenomenon portio®s of our atmosphere are lighted up by 
electric® discharges : we should expect, therefore, to recognize 
the spectra of the gases known to be present in it. As yet we 
have not been able to oBtain simjlar spectra from these gases 
artificially, and especially we do not know the origin of the 
principal line in the green, which often appears alone, and may 
have, therefore, an origin independent of that of the other lines. 


e Recently tbe suggestidn has been made that the auroi® is a phe- 


nomenon produced by the d@st of meteors and falling stars, and 
that near positions of certain auroral lines or flutings of man- 
ganese, lead, barium, thallium, iron, &c,, are sufficient to justify 
us in regardigg meteoric dust in the atmosphere as theorigin of 
the aurpral spectrum. Liveing 2nd Dewar have, made a con- 
clusive research on this point, by availing themselves of the 
dug of excessive minugeness thrown off from the surface of 
electrodes of various metals ARI meteorites by a disruptive dis- 
e charge, and carried ferward into the tube of observaéion by a 
more or less rapid cuyyent of air or other gas. These experiments 
“prove that metallic dust, however fine, suspended in a gas will 
nob act like gaseous matter in becoming luminous wigh its 
characteristic spectrug iA an eleftric discharge similar t$ that of 
the aurora. Pfof. Schuster has suggested that the principal 
aline may be due to some very light gas which is present igtoo 
small a proportion @ be detected by chemical analysis or even 
by the speobroscope in the presence of the other gases near the 
earth, but @Mich gt the height of the auroral discharges is in 
a sufficiently greater relative proportion to give a spectrum. 
Lemström, ingeed, states that he saw this line in the silent dte 
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charge of a Holtz machine off a mountain in Lapland. The lines ° 
may ot have been obtained in our lab@ratories from the atmo- 
spheric gases on account of the difficulty of feproducing in tubes 
wit§ sufficient nearness the cowditions under which the agroral 
discharges take place. 

In the spectra ef comets the spectroscope has shown the 
presence of ¢arbon presumably in combination with hydrogen, 
and also sometimes with nitrogen; and in the gase of comets 
approaching very near the® sun, thé lines of sodium, and other 
lines whigh have been supposed to belong ta iron. Though the 
researghes of Prof I. A. Newtgn and of Prof. Schiapgrelli 
leave no doubt of the cfose connection of comets with corre- 
sponding periodic meteor swarms, and therefore of the probable 
identity of com€tary matter with that of meteorites, with which 
fhe spectroscopic evidence agrees, it would be perhaps unwise 
at present to attempt to define too pregisgly the exact condition 
of the matter which forms the nucleus qf the comet? In any case 
the part of the light of the comet which is not reflected solar 
light can scarcely be attributed go a high temperature produced 
by the clashing of separate meteoric stones set up within the 
nucleus by the sun’# disturbing force. We must look rather to 
disruptive electric discharges, produced probably by processes of 
g¥2poration due to increased solar heat, which would be amply 
sufficient to set free portions of the occluded gases into the 
vacuum of space. May it be that these discharges are assisted, 
and ideed possibly increased, by the recently discovered action 
of the ultra-violet part of the sun’s light? Lenard and Wolfe 
have shown that ultra-violet Jight can produce a discharge from 
a negatively electrified piece of metal, while Hallwachs and 
Righi have shown further that ultra-violet light can even charge 
positively an unelectrified piece of metal. Similar actions on 
cometary matter, unscreened as it is by an absorptive atmo- 
sphere, at least of any noticeable extent, may well be powerful 
when a comet approaches the sun, and help to explain an 
electrified condition of the evaporated majter which would 
possibly bring it under the sun’s repulsive action. We shall 
have to return to this point in speaking of the sofar corona. 
© A very great advance has been made in pur knowledge of the 
constitution of the sun by the recent work at the Johns fiopkins 
University by means of photography and concave gratings, in 
comparing the solar spectrum, under great resolving power, 
directly with the spectra of the terrestrial elements. Prof. 
Rowland has shown that the lines of thirty-six terrestrial 
elements at least are certainly present in the solar spectrum, 
while eight others ares doubtful. Fifteen elements, including 
nitgogew as it shows itsclf under an electric discharge in a 
vacuum tube, have not been found in the solar spectrum. 
Some ten other elements, inclusive of oxygen, have not yet been 
compared with the sun’s spectrum. 

Rowland remarks that of the fifteen elements named as not 
found in the sun, many are so classed because they have few 
strong lines, or none at all, in the limit of the solar spectrum as 
compared by him with the arce Boron has only two strong lines. 
The lines of bismuth argcompound and too diffuse. Therefore 
even ip the case of these fifteen elements there is little evidence 
that they are really absent from the sun. 

It follows that if the whole earth were heated to the tempera- 
ture of the sun, its spectrum would resemble very closely the 
solar spectrum. ` 

Rowland has not found any lines common to several elements, 
and in the case of some accidental coincidencgs, more accurate 
investigation reveals some slight difference of wave-length or a 
corfmon impurity. Further, the relative strength of the lines in 
the solar spectrum is generally, witl§a few exceptions, the same 
as that in the electric arc, so that Rowland considers that his 
experiments show “‘ yery little evidence” of the breaking up of 
the terrestrial elements in the sun, * 

Stas in a recent paper gives éhe final results of eleven years ot 


research on the chemical elements in a state of purity, and on | 


thè possibility of decomposing them by t®e plæsical and chemical 
forces at our désposal. His experiments on calcium, strontium, - 
lithium, magnesium, silfer,“sediurf, and thallium, show that these 
substances retain their individuglity under all conditions, and are 
s . 
unalterable by? anf forces that we can bring to bear: upon 
then... bd e 

ProfRowland looks to the solar lines which are unaccounted 
for as a means @f enabling him to discover such new terrestrial 
elements as still turf in rage mine Mg ‘and earths, by confronting 
their spectra directly with that of sun” He hag already 
resolved yttrium Spectro€opicallfainto e, components, and 
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» actually into two. The coMparison of the results of this idde- 
pendent anglytical metaod with the remarkable but different 
conclusions to whic M. Lecoq de Boisbaudran and Mr. Cr&kes 
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About ten years ago Ritter in a series of papers ydiscussed 
the behaviour of gaseous masses during condensation, and the 
probable resulting constitution of the heavenly bodies. Accord, 


have been led respectively, from spectroscopic observation of ing to him, a star passes through the orange and red stages 


thesd*bodies when glowing under molecular bombardment % a 
vacuum tube, will be awaited with much interest. It is worthy 
of remark that, ag our knowledge of the spectrum of hydrogen in 
its complete form came to us from ¢he stars, it if flow from the 

#sun that chem®&try is probalsly about ¢œbe enriched by the dis- 
covery of new elements. 

In a discussion in the Bakerian Lecture for 1885 of @vhat we 
kne% up to that time of the #in’s corona, I Was led to tRe con- 
clusion that the corona is essentially a phenomenon similar in 
the cause of its formation to the tails of cometse-namely, that it 
consists for the most part probably of matter going from the sug 
undgr the action of a force, possibly electrical, which varies as 
the surface, and can tlfer@fore in theecase of highly attenuated 
matter easily master tft force of gravity even near the sun. 
Though may of the coronal particles may return to the sun, 
those which form the long rays 8r streamers do not return; they 
separate and soon become too diffused to ye any longer visible, 


ang may well go to furnish the matter of the zodiacal light, whiche 


otherwise has not received a satisfactory explanation. And 
further, if such a force exist at the sun, the changes of terrestrial 
magnetism may be due to direct electric action, as the earth 
moves through lines of inductive force. e 

These Cnclusions appear to be in accordance broadly with 
the lines along which thought has been directed by the results of 
subsequent eclipses, Prof. Schuster takes an essentially similar 
view, and suggests that there may be a direct electric connection 
between the sun and the planets, He asks further whether the 
sun may not act like a magnet in consequence of its revolution 
about its axis. Prof. BigeMbw has recently treated the coronal 
forms by the theory of spherical harmonics, on the supposition 
that wegee phenomena similar to those of free electricily, the 
rays being lines offfgrce, and the coronal matter discharged from 
the sun, or at æast arranged or controlled by these forces. At 
the extremities of the streams for some reasons the repulsiye 
power may be lost, and gravitation set in, bringing the matter 
back to the sun. The matter which does leave the sun is per- 
sistently transported to the equatorial plane of the corona ; in 
fact, the zodiacal light may be the accumulation at great dis- 
tances from the sun along this equator of such like material. 
Photographs on a larger scale will be desirable for the full 
development of the conclusions which may follow from this study 
of the curved forms of the coronal structure. Prof. Schaeberle, 
however, considers that the coronal phenomena may be sati$fac- 
torily accounted for on the supposition that the corona is formed 
of streams of matter ejected mainly from the spot zones with 
great initial velocities, but smaller than 382 miles per second. 
Further that the different types of the corona are due to the 
effects of perspective on the streams from the earth’s place at the 
time relatively to the plane of the solar equator. 

Of the physical and the,chemifal nature of the coronal matter 
we know very little. Schuster conclufes, from an examination 
of the eclipses of 1882, 1883, and 1886, that the com€inuous 
spectrum of the corona has the maximum of actinic intensity dis- 
placed considerably towards the red when compared with the 
spectrum of the sun, which shows that it can only be due in 
small part to soMr light scattered by small particles. The lines 
of calciufh and of hydrogen do not appear to form part of the 
normal spectrutf of the corona. The green coronal line has no 
known representative in terrestrial substances, nor has Schgster 
been able to recognize any@f our elements in the other lines of 
the corona. = 


‘The spectra of the stars are almost infinitely diversified, yet 
they can be arrang@d with some,exceptions in a series in which 
the adjacent spectra, especially in the photographic region, are 
scarcely distinguisp able, passing from the bluish-white stars dike 
Sirius, through stars more or less solar in character, to stars with 
banded spectra, whieh divide thengelves into two apparently 
independent groups, according as the stronger edge of the bands 
is towards the red or the blu& In suchean srrangement the 
sun’s place is towards the middle of the series. 

At present a difference of opinion exists as to the dirgctich in 
the series in which evolution is proceeding, whether by further 
condensation white starsepags into the orage and red stages, or 
whethey these mere colggifrd stars afe younger and will become 
white by increasing, ‘gthe latær viewe was suggested by 
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twice: first during a comparatively short period of increasing 

temperature, which culminates in the white stage, and a second® 
time during a more prolonged stage of gPadual cooling. Ile 
suggested thet the two groups of banded stars may correspond 
to these different periods: the young stars being those in which 
the stronger edge of tfe dark band is towards the blue, the other 
banded stars, which are relatively less luminous and few in 
number, being those which are approaching exéinction through 
age. 

Recently a similar evolutional order has been suggested, which 

is based upon the hypothesis that the nebulz and stars consist 
of colliding meteoric stones in different stag@ of condensation. 
e More recently the view has been put forward that the diversi- 
fied spectra of the stars do not represent the stages of an 
evolutional progress, but are due for the wost parg to differences 
of original constitution. 

The few minutes which can be givep to this parg of the 
address are insufficient for a discussion of these different views. 
I purpose, therefore, to state briefly, and with reserve, as the 
subject is obscure, some of the considerations from the characters 
of their spectra, which appeared to me to ẹbe in favour of the 
evolutional order in which I arranged the stars from their photo- 
graphic spectra in 1879. This order is essentially the same as 
Vogel had previously proposed in his classification of the stars 
in €874, in which the white stars, which are most numerous, 
represent the early adult and most persistent stage of stellar life ; 
the solar condition that of full maturity and of commencing age ; 
while in the orange and red stars with banded spectra we see the 
setting in and advance of old age. But this statement must be 
taken broadly, and not as asserting that all stars, however 
different in mass and possibly to s@me small extent in original 
constitution, exhibit one invariable succession of spectra. 

Jn the spectra of the white stars the dark metallic lines are 
relatively inconspicuous, and occasionally absent, at the same 
time that the dark lines of hydrogen are usually strong, and more 
or less broad, upon a continuous spectrum, which is remarkable 
for its brilliancy at the blue end. In some of these stars the 
hydrogen and some other lines are bright, and sometimes 
variable. 

As the grear or less prominence of the hydwogenelines, dark 
or bright, is characteristic of the white stars as a class, and 
diminishes gradually with the incoming and increase in strength 
of the other lines, we are probably justified in regarding it as 
dwe to some conditions which occur naturally during the pro- 
gress of stellar life, and not to a peculiarity of original consti- 
tution. 

To produce®a strong absorption-spectrum a substance must be 
at the particular temperature at which it is notably absorptive ; 
and, further, this temperature must b@sufficiently below that of 
the region behind from which the light comes for the gas to 
appear, so far as its special rays are concerned, as darkness upon 
it. Considering the high temperature to which hydrogen must 
be raised before it can show®its characteristic emission and ab- 
sorption, we shall probably be right in attributing the relative 
feebleness or absence of the other lines, not to the paucity of the 
metalléc yapours, but rather to their being so hot relatively to the 
substances behind them as to showgfeebly, if at all, By reversion. 
Such a state of things would more probably be found, it seems 
to me, in conditions anterior to the solar stage. A considerable 
cooling of the sun would probably give rive to banded spectra 
due to @ompounds, or to morg complex molecules, which might 
form near th@ condensing points of the vapours. ° hg 

The sun and stars are generally regarded as consisting of giow- 
ing vapours surrounded by a phgtespifre where condensati@n is 
taking place, the temperature of the photospheric layer from 
which fhe greater part of the radiation comesebeing constantly 
renewed from the hotter matter within. © a 

At the surface the convection currents would be strong, pro- 
ducifigea considerable commotion, bygwhich the different fuses 
would be mixed and not allowed to retai@ the inequality of pro- 
portions at different levels due to their vapour densities. 

Now the conditions of the radiating photosphere and those of” 
the gases above it, on which the character %f the 
star depends, will be determined, not alone by tenperatans, but 
also by the force of gravity in these regions® this orce will be 

efxed by the star's mass and its stage of condensation, ‘and will 
become greater as the star continues to condens@& æ 
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In the chse of the sun the force of gravity has already become 
so great at the surface that the decrease of the density of the 
Rises must be extremely rapid, passing in the space of a few 
miles from atmospheric pressure to a density infinitesimally 
emall ; consequently the temperature-gradient at the surface, if 
determined solely by expansion, must be extsemely rapid. The 
gases here, however, are exposed to the fierce radiation of the 
sun, and unless wholly transparent would take up heft, especially 
if any solid or liquid particles were presentefrom condensation or 
convection currents. 

From these causes, within a very small extent of space at the 
surface of the fin, all bod&s with which we are acquainted 
should fall to a condition in which the extremely tenuous gas 
could no long@r give a visible spectrum. The insignificance of | 
the angle subtended py this space as seen from the earth should « 
cause the boundary of the solar atmosphere to appear defined. | 
If the boundary which we see be that of the sun proper, the 
matter above it will have to be regarded as in an essentially dy- 
namical condiffon~—an*assemblage, so to speak,eof gaseous pro- 
jectiles for the most part falling back upon the sun after a 
greater @r less range ®f flight. But in any case it is within | 
a space of relatively small extent in the sun, and probably in the 
other solar stars, that the reversion which is manifested by dark 
lines is to be regarded as taking place. ° 

Passing backward in the star’s life, we should find a gradual 
weakening of gravity at the surface, a reduction of the tempera- 
ture-gradient so far as it was determined by expansion, and con- 
vection currents of less violence producing less interference with 
che proportional quantities of gases due to their vapour densities, ` 
while the effects of eruptions would be more extensive. 

At last we might come to a state of things in which, if the 
star were hot enough, only hydrogen might be sufficiently cool 
relatively to the radiation behind to produce a strong absorption. 
The lower vapours would bg protected, and might continue to 
be relatively too hot for thetr lines to appear very dark upon the 
continuous spectrum ; besides, their lines might be possibly to 
some extent effaced by the coning in under such c&nditions in 
the vapours themselves of a continuous spectrum. 

In such a star the light radiated towards the upper part of the 
atmosphere may have come from portions lower down of the 
atmosphere itself, or at least from parts not greatly hotter. 
There may be no such great difference of temperatum of the low 
and less low portions of the star’s atmosphere æ to make the 
darkening effect Of absorption of the protected metallic vapours 

o prevail over the illuminating effect of their emission. 

It is only by a vibratory motion corresponding to a very high 
temperature that the eright lines of the first spectrum of hydro- 
gen can be brought out, and by the equivalence of absorbing dhd 
emitting power that the corresponding spectrum of absorption 
should be produced ; yet for a strong absorption go show itself, 


. the hy@rogen must be cool relatively to the source of radiatioa 


behind it, whether this g condensed particles or gas. Such 
conditions, it seems to n®, should occur in the earlier rather 
than inthe more advanced stages of condensation. 

The subject is obscure, and we may go wrong in our mode of 
conceiving of the probab®& progress of events, but there can be 
no doubt that in one remarkable instance the white-star spec- 
trum is associated with an early stage of condensation. 

Sirius is one of the most conspicuous examples of one type of 
this class of stars., Pffotometric observations combineel With its 
ascertained parallax show tit this star emits from forty to sixty 
times the light of our sun, even to the eye, which is insensible to 
ultra-violet light, in which Sirius is very rich, while we learn 
from the motjon of its companion that its mass is got much 
more than double that of our suf. It follows tbat, unless we 
attribute to this star an improbably great emissive power, it 
mugt be of immense sizegand in a much more diffuse and there- 
fore an earlier condition tha ®%ur sun; though probably at a 
later stage than 1 (hosewhite stars in which the hydrogenelines are 
bright. 

A direct determination of the relative temperature of the 
phetospheres of the stars might possibly, be obtained inesome 
cases from the relativg position Sf maximum radfation*of their 
continuou’ specfra. Langley has shown that through the whole 


etange of temperature on which we caneexperiment, and preyim- 


ably at temperalureg beyond, the maximum of radiation-power 
in sqJid bodies gradually shifts upwards in the spectrum from 
the infra-rdl*throagh the red and orange, and that in the sun it 
has"reaehed the blue. 


The define, character, as a rule, of the stellar lines of abso{® 
m "o 
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tion suggests that the vapouts producing them do not at the 
some fime exert any strong power of geral absorption. Con- 
sequently, we should probably not go far wréng, when the pho- 
tospkere consists of liquid or sod particles, if we could congpare 
select parts of the continuous spectrum between the stronger 
lines, or gvhere they are fewest. It is obvious that, if extended 
portions of diferent stellar spectra were compared, their true 
relation woald be obscured Dy the line-absorption., 

The increase of temp@rfture, as®shown by the rise in the 
spectrum ai the maximum of radiation, may not always be ac- 
companjed by a cogresponding gregter brightness of a stay as 
estimated by the eye, whith is an extremely imperfect photo- 
metric instrument. Not only is the eye blind to large regions 
of radiation, but®even for the small range of light that we can 
s@e the visual effect varies enormously with its colour. Aceord- 
ing to Prof. Langley, the same amount of energy which gust 
enables us to perceive light*in the crimgon at A ould in the 
green produce a visual effect 109,000 times greater. In the 
violet the proportional effect woyld be 1690, in the blue 62,009, 
in the yellow 28,000, if the orange 14,009, and in the red 1200, 
Captain Abney’s rect experiments make the sensitiveness of the 
eye for the green near F to be 750 times greater than for the red 
about C. It is for this reason, at least in part, that I suggested 
if 1864, and have since shown by direct observation, that the 
spectrum of the nebula in Andromeda, and presumably of 
simila? nebulz, is, in appearance, oaly wanting in thered. 

The stage at which the maximum radiation is in the green, 
corresponding to the eye’s greatest sensitiveness, would ba that 
in which it could be most favourably measured by eye-photome- 
try. As the maximum rose into the violet and beyond, the star 
would increase in visual brightness, but not in proportion to the 
increase of energy radiated by it. 

The brightness of a star would be affected by the nature of 
the substance by which the light was chiefly emitted. In the 
laboratory, solid carbon exhibits the highest egnissive power. A 
stellar stage in which radiation comes, to a large extent, from a 
photosphere of the solid particles of this subst®nce, would be 
f@vourable for great brilliancy. Though tke stars are built up 
of matter essentially similar to that of the sun, it does not follow 
that the proportion of the different elements is everywhere the 
same. It may be that the substances condensed in the photo- 
spheres of different stars may differ in their emissive powers, but 
probably not to a great extent. 

All the heavenly bodies are seen by us through the tinted 
medium of our atmosphere. According to Langley, the solar 
stage ofetars is not really yellow, but, even as gauged by our 
imperfect eyes, would appear bluish-white if we could free our- 
selves from the deceptive influences of our surroundings, 

From these considerations it follows that we can scarcely 
infer the evolutional stages of the stars from a simple comparison 
of their eye-magnitudes. We should expect the white stars to 
be, as a class, less dense than the stars in the solar stage. As 
great mass might bring in theolar type of spectrum at a rela- 
tively earlier time, some gf the brightest of these stars may b2 
very massive, and brighter than the sun—for example, the bril- 
liant star Arcturus. For these reasons the solar stars should 
not only be dense than the white starl, but perhaps, as a class, 
surpass them in mass and eye-brightness. 

It has been shown by Lane that, so long,as a condensing 
gaseous mass remains subject to the laws of a purely gaseous 
body, its temperature will continue to rise. 

The greater or less breadth of the lines of absorption of 
hydrogen in the white stars may be due to variations of the 
depth of the hydrogen in the lin@ of sight, arising from the 
causes which have been discussed. At the sides of the lines 
the absorption and emission are feebler than in the middle, “and 
would come out more strongly wit® a great: thickness of gas, 

The diversities among the white stars are nearly as numerous 
as the indiv@luals of the class. Time does not permit me to 
do’ more than to record that, in addition®o tlw» three sub-classes 
into which they have been divided by Vogel, Scheiner has re- 
cently investigated minér frentes as suggested by the charac- 
terof the third line of hydroggn near G. He has pointed out, 
oo, that so fat as®his observations go the white stars in the 
constellation of Orion stand alone, with the exception of Algol, 
in poss@sing a dark line in the blue which has apparently the 
same position às a bright line in the great nebula of the same 
constellation; and Pickeging find&in his photographs of the 
spectra of these stars dark lines coQygpondifig to theeprincipal 
lines of the bright-line stafs, and the nebule with the 
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exception of the chief nebular Hne. The association of white 
stars with*nebular mafter in Orion, in the Pleiades, in the region 
of the Milky Way, and in other parts of the heavens, may be 
regarded as falling in with the wiew that I have taken. . 

n the stars possibly further removed from the white cla§s than 
our sun, belonging ¢o the first division pf Vogel’s third class, 
which are distinguished by absorption bands with their stronger 
edge towards the blue, the hydrogen lines are narrower than in 
the solar spectrum. I@ these stats the density-gradient is 
probably still more rapid, the depth of hydrogen may be less, 
apd possibly the hydrogengmolecules may he affecte? by a larger 
number of encounters with dissimilar molecules, In ‘some red 
stars with dark hydrocarbon bands, the hydrogen lines have not 
been certainly observed; if they are really absent, it may be 
because the temperature has fallen below the point at wich 
hwdrogen can exert its characteristic absorption ; besides, some 
hydrogen will have ùnfted with the carbon. The coming in of 
the hydrocarbon bands may indicate a later evolutional stage, 
but the temperature may still be high, as acetylene can exist in 
the electric arc. . 
e A number of small stars more or lessesi-uilar to those which 
are known by the names of their discoverers, Wolf and Raytt, 
have been found by Pickering in his photographs. These are 
remarkable for several brilliant groups of bright lines, inclu@ing 
frequently the hydrogen lines and the line Dg, upon a continuous 
pectu strong in blue and violet rays, in which are also dark 
lines of absorption. As some of the bright groups appear in 
his photographs to agree in position with corresponding bright 
lines in the planetary nebula, Pickering suggests that these stars 
should be placed in one class with them, but the brightest 
nebular line is absent from these stars, The simplest concep- 
tion of their nature would be that each star is surrounded by a 
nebula, the bright groupsbeing due to the gaseous matter out- 
side the star. Mr. Roberts, however, has not been able to 
brings out any jndication of nebulosity by prol&nged exposure. 
The remarkableagstar n Argiis may belong to this class of the 
heavenly botlies. 


° 

In the nebulæ the elder Herschel saw portions of the fiery 
mist or ‘‘shining fluid ” out of which the heavens and the earth 
had been slowly fashioned. For a time this view of the nebulæ 
gave place to that which regarded them as external galaxies, 
cosmical ‘‘sand-heaps,” too remote to be resolved into separate 
stars ;, though indeed, in 1858, Mr. Herbert Spencer showed that 
the observations of nebulze up to thag time were really in favour 
of an evolutional progress. é 

In 1864, I brought the spectroscope to bear upon thêm ; the 
bright lines which flashed upon the eye showed the source of the 
light to be glowing gas, and so restored these bodies to what 
is probably their true place, as an early stage of sidereal life. 

At that early time our knowledge of stellar spectra was small. 
For this reason partly, and probably also under the undue in- 
fluence of theological opinions, then widely prevalent, I unwisely 
wrote in my original ppper in 1864, ‘‘that in these objegs we 
no longer have to do witha special modification of our own type 
of sun, but find ourselves in presence of objects p&ssessing a 
distinct and peculiar plan of structure.” Two years later, how- 
ever, in a lecture before this Association, I took a truer posi- 
tion. ‘Our views of the universe,” I said, “are undergoing 
important changes; let us wait for more facts, with minds un- 
fetter€d by gny dogmatic theory, and therefore free to receive 
the teaching, whatever it may be, of new observations.” 

Let us turn aside for a moment from the nebulæ in the sky to 
the conclusions to whi§h philosophers had been irresistibly led 
bg a consideration of the features of the solar system. We have 
“before us in the sun and planets obviously not a haphazard 
aggregation of hodies, bit a system reSting upon a multitude of 
relations pointing to a comgon physical cause. From these 
considerations Kant and Laplace formulated te nebular hypo- 
thesis, restinga onfgravitation alone, for at that time theScience 
of the conservation of energy was practicallyeunknown. These 
philosophers showed how on th@ supposition that the space now 
occupied by the solar system was once filled by a vaporous mass, 
the formation of the sun and planetsecoull be reasonabl¥ ac- 
counted for. ae F S 

By a totally different Method of reasoning, moslern science 
traces the solar system backward step by step to a similar state 
of things at the begirfnj According to «Helmholtz, the sun’s 
heafgis maintained e contraction of his mass, at the rate of 
about 220 fegt géar. efVhether®at the plesent tinee the sun ° 
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getting hotter or colder we do not certainly knoy. We can 
reason back to the time when the sun was sufficiently expanded 
to fill the whole space occupied by the solar system, and was 
reduced to a great glowing nebula. Though man’s life, the life 
of the race perhaps, is too short to give us direct evidence of any 
distinct stages of so august a process, still the probability*is 


great that the nebular hypothesis, especially in the more precise è 


form givefto it by Roche, does represent broadly, notwithstand- 
ing some difficulties, the succession of events through which the 
sun and planets have passed. 

The nebular hypothesis of Laplace requires a rotating mass of 
fluid which at successive epochs became unstable from exces; of 
motion, and left behind rings, or more probably perhaps la-nps, 
of matter from the equatorial regions. x 

The difficulties to ywhich I have referre] have sugzestel to 
some thinkers a different view of things,"according to which it 
is not necessary to suppose that one part of the system gravita- 
tionally supports another. The whole miy consist of a congeries 
of discrete bogies even if these bodies De the utimate molecules 
of matter. The planets may have been formed by the gradual 
accretion of such discrete bodies. On the view that the material 
of the condensing solar system consisted of separate particles uz 
masses, we have no longer the fluid pressure which is an essential 

spart of Laplace’s theory. Faye, in his theory of evolution fru n 
meteorites, kas to throw over this fundam€ntal idea of the nebular 
hypothesis, and he formulates instead a different succession of 
events, in which the outer planets were formed last; a th:ory 
which has difficulties of its own. 

© Prof. George Darwin has recently shown, from an invesiiz1- 
tion of the mechanical conditions of a swarm of meteorites, that 
on certain assumptions a meteoric swarm might behave as a 
coarse gas, and in this way bring back the fluid pressure exercied 
by one part of the system on the other, which is requirel by 
Laplace’s theory. One chief assumption consists in supposing 
that such inelastic bætlies as mMeoric stones might attain the 
effective elasticity of a high order which is necessary to th» 
theory tlfrough the sudden volatilization of a part of their mass 
at an encounter, by which what is virtually a violent explosive is 
introduced between the two colliding stones. Prof. Darwin i» 
careful to point out that it must necessarily be obscure as to how 
a small mass of solid matter can take up a very large amount of 
energy ip a small fraction of a second. 

Any diregt indications from the heavens themselves, however 
slight, are of so great value, that I should perhaps in this con- 
nection call attention to a recent remarkable photograph, by Wr. 
Roberts, of the great nebula in Andromeda. On this plate we 
seem to have presented to us some sigge of cosmical evolution 
on a gigantic scale. The photograph shows a sort of whirlpoo! 
disturbance of the luminous matter which is distributed in a plane 
inclined to the line of sight, in which a series of rings of bright 
matter separated by dark spaces, greatly foreshortengd by per- 
spective, surround a large ae R central mass. We dre 
ignorant of the parallax of this nffbula, but there can be litle 
doubt that we are looking upon a system very remote, and there- 
fore of a magnitude great beyond our power of adequate com- 
prehension. The matter of thisenebula, in whatever state i? 
may be, appears to be diftributed, as in so many other nebula, 
in rings or spiral streams, and to suggest a stage in a succession 
of evolutional events not inconsistent with that which the nebular 
hyfothesis requires. To liken this @bject more directly to ayy 
particular stage in the formation of the solar system would be 
€ to compare things great with small,” and might be indeed to 
introduce a false analogy; but, on the other hand, we should 
err through an excess of caution if we did not accept the remark- 
able features brought to light by this photogr&ph as a presump- 
tive indication of a progress of events in cosmical histéry followtng 
broadly upon the lines of Laplace’g theory. 

The old view of the origing® matter of the nebulze, thaf it con- 
sista of a “fiery mist,” 


e . 
‘*a tumultuous clowb 
Instinct with fire andmitre,” 


e 
‘gil at once with the rise othe scignce of thermodynamjcs. In® i 
I 


4, Hemholtz Showed tkat the sstpposition of an original fiery 
condition of the nebulous stuff was"unnevessary, since in the 
mutual gravitation of widely separated matter we have a store of 
potential energy sufficient to generate the high temperatufe of 
the sun and stars. We can scarcely go wrong jp attributing the 
light of the nebulæ to the conversion of the grevitatioflal energy. 
of shrinkage into molecular motion. % 

The idea that the light of comets and of nebulae may be due 

ee a he 
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to a successiog of ignited flashes of gas from the encounters of 


_ meteoric stones was suggested by Prof, Tait, and was brought to 


the @otice of this Association in 1871 by Sir William Thomson 


* in his Presidential Address. 


The spectrum of the bright-line nebule is certainly not such a 
spe€tram as we should expect from the flashing by collisions of 
@neteorites similar to those which have been analyzed in our 
laboratories. The strongest lines of the substances wh¢ch in the 
case of such meteorites would first show themselves, iron, 
sodium, magnesium, nickel, &c., are not those which distinguish 
the nebular spectrum. On the contrary, this spectrum is chiefly 
remarkable for a few brilliant dines, very narrow and defined, 
upon a background of a faint continuous spectrum, which 
contains numeroys bright lines, and probably some lines of 
absorption. 

The two most conspfeuous lines have not been interpreted ; 
for though the second line falls near, it is not coincident with a 
strong double line of iron. It is hardly necessary to say that 
though the near @ositiongof the brightest line tp the bright 
double line of nitrogen, as seen in a small spectroscope in 1864, 
naturally suggested at that early time the possibility of the pre- 
sence of this element in the nebulæ, 1 have been careful to point 
out, to prevent misapprehension, that in more recent years the 
nitrogen line and subsequently a lead line have been employed 
by me solely as fiducial Points of reference in the speetrum. 

The third line we know to be the second line of the first spec- 
trum of hydrogen. Mr. Keeler has seen the first hydrogen line 
én the red, and photographs show that this hydrogen spectrum 
is probably present in its complete form, or nearly so, as we 
first learnt to know it in the absorption spectrum of the white 
stars. 

We are not surprised to find associated with it the line Dg, 
near the position of the absent sodium lines, probably due to the 
atom of some unknown gas, which in the sun can only show 
itself in the outbursts of highes@temperatu®e, and for this reason 
does not reveal itself by absorption in the solar spectrum. 

It is not unreasonable tc assume that the two brightest lines, 
which are of thé same order, are produced by substances of a 
similar nature, in which a vibratory motion corresponding to a 
very high temperature is also necessary. These substances, as 
well as that represented by the line D}, may be possibly some of 
the ‘unknown elements which are wanting in our terrestrial 
chemistry between hydrogen and lithium, unless indged D; be 
on the lighter stde o® hydrogen. n 

Ii the laboratory we must have recourse to the electric dis- 
charge to bring out the spectrum of hydrogen; but in a vacuum- 
tube, though the radiatiog may be great, from the relative few- 
ness of the luminous atoms or molecules or from some other 
cause, the temperature of the gas as a whole may be low. 

On account of the large extent of the nebulz, a comparatively 
„small numer of luminous molecules or atoms would probably be 
sufficient to make the nebulæ as bright as they appear to us, On 
suck an assumption the average temperature may te low, but the 
individual particles, which by their encounters are luminous, 
must have motions corresponding to a very high temperature, 
and in this sense be extremelyehot. . 

In such diffuse masses, from the gfeat mean length of free 
path, the encounters would br vare but correspondingly violent, 
and tend to bring about vivrations of comparatively short 
period, as appears to be the case if we may judge by thesgMat 
relative brightness of the more sefrangible lines of the nebular 
spectrum. 

Such a view may perhaps reconcile the high temperature which 
the nebular spectrum undoubtedly suggests with the much lower 
mean temperatur® of the gaseous mass, which we should efpect 
at so early 2 stage of condensation, unless we assuifle a very 
enormous mass ; or that the matter coming together had pre- 
viously Considerable motion, Or comeiderable molecular agitation. 

eThe inquisitiveness of ghe human mind does not allow ys to 
remain content wit4#he interpretation of the present state of the 
cosmical masses, but sugg@sts the question— 


ba © «WhatSee’st thoteelse e 


e 
Ip the dark bagkwhrd and abysm of time?” 


hat was the original state of things? how has it come about, 
that by the side of ageing worlds we have nebulæ in a relatively 
younger gtage % Have any of them received their birth from 


æ ‘dark suns, whidh*havegcollided into new life, and so belong to a 


second or later generation of the heavenly bodies ? 


During the shor historic period, indeed, there is no record of |*Reavenly botlies, the 8pectros@ope hafegive 
= ° . . 
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such an event}; still it would seem to be only through the collision 
of dark suns, of which the number must be increasing, that a 
temporaty rejuvenescence of the heavens is possible, and by such 
ebbings and flowings of stellar lfe that the inevitable end fo 
which évolution in its apparently uncompensated progress 1s 
carrying us can, even fog a little, be delayed.e 

We cannot refuse to admit as possible such gn origin for 
nebulze. > d 

In considering, however, the formation of the existfng nebulæ 
we must bear in mind that, in the part of the heavens within 
our ken, the @tars still jp the early and piddle stages of evolution 
exceed gréatly in number hose which appear to be in an 
advanced condition of condensation. Indeed, we find some 
stars which may b@® regarded as not far advanced beyond the 
nebéar condition. 

It may be that the cosmical bodies which are still nebulous 
@we their later development te some conflitfons of the part of 
space where they occur, such as, conceivably, a greater original 
homogeneity, in consequence of which condensation befan less 
early. In other parts of space condensation may have been still 
further delayed, or evenghave not yet begun. It is worthy of 
rerfark that these nebulze group themselves about the Milky Way,” 
where we find a preponderance of the white-star type of stars, 
and @lmost exclusively the bright-line stars which Pickering asso- 
ciates with the planetary nebulee, Further, Dr. Gill concludes, 
from the sapidity with which they impress themselves upon the 
plate, that the fainter stars of the Milky Way also, to £ large 
extent, belong to this early type of stars. At the same time 
other types of stars occur also over this region, and the red 
hydrocarbon stars are found in certain parts ; but possibly these 
stars may be before or behind the Milky Way, and not physically 
connected with it. 

If light matter be suggested by the spectrum of these nebule, 
it may be asked further, as a pure speculation, whether in them 
we are witnessfng possibly a later condensation of the dight 
matter which had been left behind, at least “in a relatively 
greater proportion, after the first growth of worldseinto which 
the heavier matter condensed, though not withopt some entangle- 
ment of the lighter substances, The wide extent and great 
diffuseness of this bright-line nebulosity over a large part of the’ 
constellation of Orion may be regarded perhaps as pointing in 
this direction. The diffuse nebulous matter streaming round the 
Pleiades may possibly be another instance, though the character 
of its spectrum has not yet been ascertained. 

In the planetary nebulæ, gs a rule, there is a sensible inérease 
of the faint continuous spectrum, as well as a slight thickening 
of the bfight lines towards the centre of the nebula, appearances 
which are in favour of the view that these bodies are condensing 
gaseous masses. 

Prof. G. Darwin, in his investigation of the equilibrium of a 
rotating mass of fluid, found, in accordance with the independent 
researches of Poincaré, that when a portion of the central body 
becomes detached through increasing angular velocity, the 
portiqn should bear a far larger ratio togthe remainder than is 
observed in the planets and Satellites of the solar system, even 
taking into®account heterogeneity from the condensation of the 
parent mass, . 

Now this state of things, in which the masses though not 
equal are of the same order, does seem to prevail in many 
nebule, and to have given birth to a large class of binary stars. 
Mr. See has recently investigated the evolution of bodies @f this 
class, and points out their radical differences from the solar 
system @in the relatively large- mass:ratios of the component 
bodies, as. well as in the high eccenf€ricities of their orbits 
brought about by tidal friction, which Would play a more im- 
portant part in the evolution of such systems. Se 

Considering the large*number of these bodies, he suggests 
that the solar system should perhaps no longe®be regarded as 


representing celestial evolution in its normal form— 


: ‘£ A goodly Paterne to whose perfect Mould 


He fashioned them . . .”— 

but rather as medified by coéndfiens Which are exceptional. 
It,mdy well be that in the very egrly stages condensing masses 
are Subject to very” diffrent conditions, and that condensation 
may nœ always begin at one or two,centres, but sometimes set 
in at a larg@number of points, and proceed in the different cases 
along very different*lineg of evolution. 

o 
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Besides its more direct use in the c 
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unexpected power of advanct along the lines of the older 
astronorfiy. In the Mture, a higher value may, indeed, be placed 
upon this indire€t use of the spectroscope than upon its chemical 
rgvelations. « ë . 

By no direct astronomical methods could motions of approach 
or of recession of ¢he stars be even detected, mngh Jess could 
they be measured. A body coming directly towards us or going 
directly from us appears to stanů still, In the case of the stars 
we can receive no assist&nce fron®change of size or of brightness. 
The stars show no true disks in our instruments, and the nearest 
of them is so far off that jf it were approgching us Sit, the rate of 
a hundred miles in a second of time, a whole century of such 
rapid approach would not do more than increase its brightness 
by the one-fortieth part. ° 

Still it was only too clear that, so long as we were unaisle to 
“ascertain directly those components of the stars’ motions which 
lie in tht lire of*si®ht, the spfed and direction of the sold 
motion,in space, and many of the great problems of the consti- 
tution of the heavens, must remain more or less imperfectly 
known. Now the spectroscope has® placed in our hands this 
power, which, though so essential, appeared almost in the nature 
of things to lie for ever beyond our grasp; it enables uf to 
measure directly, and under favourable circumstances to within 
a mile per second, or even less, the speed of approach ®r of 
recession of a heavenly body. This method of observation has 
the great advantage for the astronomer of being indeyendent of 


the distance of the moving body, and is therefore as applicable ! 
and as certain in the case of a body on the extreme confines of ! small region of the spectrum on the plate. 


the visible universe, so long as it is bright enough, as in the case 
of a neighbouring planet. 

Doppler had suggested as far back as 1841 that the same 
principle, on which he had shown that a sound should become 
sharper or flatter if there were an approach or a recession 
between the ear and the source of the sound, would apply 
cqually to light ; and he went on to say that fhe difference of 
colour of somesof the binary stars might be produced in this 
way by thér motions. Doppler was right in that the principle 
is (ruc in the case of light, but he was wrong in the partécular 
conclusion which he drew from it. Even if we suppose a star 
to b: moving with a sufficiently enormous velocity to alter 
sensibly its colour to the eye, no such change would actually be 
seen, for the reason that the store of invisible light beyond both 
Imits of the visible spectrum, the blue and the red, would be 
drawn upon, and light-waves invisible to us would be exalted or 
degraded so as to take the place of those raised or lowered in 
the visible region, and the colour of the star would remain 
unchanged. About eight years later Fizeau pointed®out the 
importance of considering the individual wave-lengths of which 
white light is composed. As soon, however, as we had learned 
to recognize the lines of known substances in the spectra of the 
heavenly bodies, Doppler’s principle became applicable as the 
basis of a new and most fruitful method of investigation. The 
measurement of the small shift of the celestial lines from their 
(ruc positions, as shgwn by the same lines in the spgctrum 
of a terrestrial substance, gives to us the means of ascertaining 
directly in miles per second the speed of approach %r of reces- 
sion of the heavenly @ody from which the light has come, 

An account of the first application of this method of research 
to the stars, which was made in my observatory in 1868, was 
given by Sir*Gabriel Stokes from this chair at the meeting at 
Exet&r in 1869. The stellar motions determined by me were 
shortly after confirmed by Prof. Vogel in the case of Sirius, 
and in the case of other stars by Mr. Christie, now Ast®nomer- 
Royal, at Greenwich ;Sbut, necessarily, in consequence of the 
igadequacy of the instruments then in use for so delicate an 

*inquiry, the amounts of these motions were but approximate. 

The method vas shorfly afterwards taken up systematically at 
Greenwich and'at the Rugby Observatory. It is to be greatly 
regretted that, for some reasons, the results h@ve not been suffi- 
ciently accordgmt amd accurate for a research of such excéptional 
delicacy. On this account probably, as welleas that the spectro- 


scope at that early time Mad ge@rcély become q familiar instru- | 


ment in the observatory, astronomers were slow in eavailing 
themselves of this new and remarkablæpower of investigdtion, 
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at Potsdam, and by eye with the needful accuracy at the Lick 
Observatory. At last this use of the spectroscope has tahen its 
true place as one of the most potent methods of astronuraical 
research. It gives us the motions of approach and of recession, 
not in angular measures, which depend for their translation into 
actual velocities pon separate determinations of parallactic dis- 
placements, but at once in terrestrial units of distance. ° 

This m@thod of work will doubtless be very prominent in the 
astronomy of the gear future, and to it probably we shall have 


i to look for the more important discoveries in sidereal astronomy 


which will be made during the coming century. 

In his recent application of mhotographyeto this metho. of 
determining celestial motions, Prof. Vogel, assisted by Dr. 
Scheiner, considering the importance of obtaiging the spectrum 
of as many stars as possible on an extended scale without an 
exposure inconveniently long, wisely determined to limit the 
part of the spectrum on the plate to the region for which the 
ordinary silver-bromide gelatine plates are most sensitive— 
namely, to agmall distance on each sige of G-eand to employ as 
the line of comparison the hydrogen line near G, and recently 
also certain lines of iron. The mogt minute aad complete 
mechanical arrangements were provided for the purpose of 
securing the absolute rigidity of the comparison spectrum rela- 
tively to that of the star, and for permitting temperature 
adjustments and other necessary ones to*be made. 

The perfection of these spectra is shown by the large number 
of lines, no fewer than 250 in the case of Capella, within ihe 
Already the motionse 
of about fifty stars have been measured with an accuracy, in 
the case of the larger number of them, of about an English mile 
per second, 

At the Lick Observatory‘it has been shown that observations 
can be made directly by eye with an accuracy equally great. 
Mr. Keeler’s brilliant success has followed in great measure from 
the use of the third afd fourth sfectra of a grating 14,438 lia > 
to the inch. The marvellous accuracy attainable in his hands 
on a suitable slar is shown by observations on three nights of Ue 
star Arcturus, the largest divergence of his measures being not 
greater than six tenths of a mile per second, while the mean uf 
the three nights’ work agreed with the mean of five photographic 
determinations of the same star at Potsdam to within one-tenth 
of an Egglish mile. These are determinations of the motions of 
a sun so stypendously remote that even the method of parallax 
practically fails to fathom the depth of inte®venirfy space, and by 
means of light-waves which have been according to Elkin’s 
nominal parallax, nearly 200 years upon their journey. 

Mr. Keeler, with his magnificent mgans, has accomplished a 
task which I attempted in vain in 1874, with the comparatively 
poor appliances at my disposal, of measuring the motions in the 
line of sight of some of the planetary nebulæ. As the stars have 
considerable motions in space, it was to be expected ghat nebul 
should possess similar motions, for the stellar motions must hve 
belonged to the nebul out of vbich they have been evolved. 


; My instrumental means, limiting my power of detection to 


| 
| 


motions greater than twenty-five miles per second, were in: 
sufficient. Mr. Keeler has founl in the examination of tcf 
nebulz motions varying from two miles to twenty-seven mile», 
with one exceptional motion of nearly forty miles, 

For the nebula of Orion, Mr. Keeler finds a motion of re- 
ceSien of about ten miles a second® Now this motion agra s 
closely with what it should appear to have from “the drift of the 
solar system itself, so far as it has been possible at present to 
ascertain the probable velocity of the sun in space. This grand 
nebula, of vast extent and of extreme tenuity, is probably more 
nearfy at rest relatively toethe stars of our systm than any other 
celestial Sbject we know ; still it would seem mor® likely that 
even here we have some motion, small though it may be, than 
that the motions of the mag@ of which it is formed “vere so 
absglutely balanced as to leave this ngbula in the unique position 
of absolute immobility in the midst of whistmg and drifting sun» 
and systems of suns. bg e 


The spectroscopic methed of defermining celestial mgtions i+” ° 


eline of sight Ras recenély become fruitful in a new but not 
altogether unforeseen direction, for i 


That this comparative peglect o§so truly wonderful a mgthod of | a separating power fgr beyond that of any telescope the glgss- 


ascertaining ,what was oth@rwise outside our powere of observa- 
tion has greatly retarded the progress of astronomy during the 
last fifteen years, is bht to clearly shown by the brilliant results 
whigh withinethe lag couple of years have followed fast upon 
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maker and the optician could construgt, and so enabled $ to 
penetrate into mysteries hidden in stars appargntly single, ahd 
altogether unsuspected of being binary gystem@ Thè spectro’. 


: scope has not simply added to the list of the known pinary stars, 
the receat masteri app¥éation oMthis m&thod by photographge; but has given to us for the first lime a knowledge of a new clas 
e 


as, $0 to speak, given u» > 
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of stellar sysgems, in which the components are in some cases of 
neatly equal magnitude, and in close proximity, and are re- 
vowing with velocities greatly exceeding the planetary velocities 
of our system. . 

The K line in the photographs of Mizar, taken at the Harvard. 

C8llege Observatory, was found to be double at intervals of 

e fifty-two days. The spectrum was therefore not due to a single 
source of light, but to the combined effect of two st@rs moving 
periodically in opposite directions in the ljne of sight. It is 
obvious that if two stars revolve round their common centre of 
gravity in a plane not perpendicular to the line of sight, all the 
lines in a spectrun®common tothe two stars will appear alter- 
nately single or double. 

In the case of Mizar and the other stars to be mentioned, the 
spectroscopic observations are not as yet extended enough to 
furnish more than an approximate determination of the elements 
of their orbits, 

Mizar especially, on account of its relatively long period— 
about 105 days—sneeds fyther observations. Thg two stars are 
moving each with a velocity of about fifty miles a second, prob- 
ably in el¥ptical orbits, and are about 143 millions of miles 
apart. The stars, of about equal brightness, have together a 
mass about forty times as great as that of our sun, 

A similar doubling of the lines showed itself in the Harvarde 
photographs of 8 Aurfgz at the remarkably close interval of 
almost exactly two days, indicating a period of revolution of 
about four days, According to Vogel’s Jater observations, each 

e star has a velocity of nearly seventy miles a second, the distance 
between the stars being little more than seven and a half mile 
lions of miles, and the mass of the system 4°7 times that of the 
sun. The system is approaching us at the speed of about sixteen 
miles a second. 

The telescope could never have revealed to us double stars of 
this order. In the case of 8 Aurigæ, combining Vogel’s distance 
with Pritchard's recent deternfination of @he star’s parallax, the 
greatest angular separation of the stars as seen from the earth 
would be 1/200 part of a second of arc, and therefore very far 
too small for the highest powers of the largest telescopes. If 
we take the relation of aperture to separating power usually 
accepted, an object-glass of about 80 feet in diameter would be 
needed to resolve this binary star, The spectroscope, which’ 
takes no note of distance, magnifies, so ta speak, this minute 
angular separation 4000 times; in other words, the dotbling of 
the lines, whéch ise the phenomenon that we have’ to obseve, 
amounts to the easily measurable quantity of twenty seconds of 
arc. 

There were known, ¿pdeed, variable stars of short period, 

which it had been suggested might be explained on the hypo-e 
thesis ofa dark body revolving about a bright sun in a few days, 
but this theory was met by the objection that no such systems of 
closely reyolving suns were known to exist. ’ 
+ The Harvard photographs of which we have been speaking, 
were taken with a slitless fon of spectroscope, the prisms being 
placed, as,originally by Fraunhofer, before the object-glass of 
the telescope. ‘This method, though it possesses some advant- 

*ages, has the serious drawbagk of not permitting a direct com- 
parison of the star’s spectrum witl® terrestrial spectra. It is 
obviously unsuited to a variable star like Algol, where one star 
only is bright, for in such a case there would be no doubling of 
the lines, but. only a smell shift to and fro of the linesyo€ the 
Tnight star as%t moved in its omit alternately towards and from 
our system, which would need for its detection the fiducial 
positions of terrestrial lines compared directly with them. 

For such observations the Potsdam spectrograph was well 
adapted. ProfVogel found that tke bright star of Algbl did 
pulsate b&ckwaids snd forwards in the visual difection in a 
period correspo: ding to the known variation of its light. The 
explafation which Fad bee sugegsted for the star’s variability, 

pat it was partially eclipsed at regular inteivals of 68°8 hours 

y a dark compain large enough to cut off nearly five-sixths 
oits light, was therefor® the true one. The dark companion, 
no longer able to hide itself by its gbscureness, was brought out 
into the light of direct obsegvation by means*of its geavilational 
effects. ° . 9 

Seventeen hours before minimum, Algol is receding at the 
ree of about 244 miles a second, while “seventeen hours aft# 
minimum it is found (8 be approaching with, a speed of about 

* 28} milés. gam these data, together with those of the varia- 
tion of its light, Végel found, on the assumption that both 


stars have the same density, that the companion, nearly as large eelt possesses extreme Sensitivaness ; iegs a 
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as the sun, but with about one-feurth his mass, revolves with a 
velocity of about fifty-five miles a seconde The brigĦt star, of 
about tWice the size and mass, moves about the common centre 
of gravity with the speed of abgut twenty-six miles a secogd. 
The system of the two stars, which are about 3} millions of 
miles apart, considered as a whole, is approaching us with a 
velocity of "2'4 miles a second. The great differgace in lumin- 
osity of the two Stars, not les® than fifty times, suggests rather 
that they are in different stages of conelensation, and dissimilar 
in density. 

It is obvi@us that ifthe orbit of a star with an obscure com- 
panion is înclined to the line of sighf, the companion will pass 
above or below the bright star, and produce no variation of its 
light. Such systems may be numerous in the heavens. In 
Vogel’s photographs, Spica, which is not variable, by a small 
shifting of its lines reveals a backward and forward periodical 
*pulsation due to orbital motion. As the *pafr whirl reund their 
common centre of gravity, the bright sfar is sometimes ad- 
vancing, at others receding. They revolve in about four days, 
each star moving with a velocity offabout fifty-six miles a second 
in an orbit probably gearly circular, and possess a combined 
miss of rather more than two and a half times that of the sun? 
Taking the most probable value for the star’s parallax, the 
gre&test angular separation of the stars would be far too small to 
be detected with the most powerful telescopes. 

If in æ close double star the fainter companion is of the white- 
star type, while the bright star is solar in character, fhe com- 
posite spectrum would be solar with the hydrogen lines unusually 
strong. Such a spectrum would in itself afford some probability 
of a double origin, and suggest the existence of a companion 
star. 

In the case of a true binary star the orbital motions of the 
pair would reveal themselves in a small periodical swaying of 
the hydrogen lines relatively to the solar ones. 

Prof. Pickering considers that his photographs show tew stars 
with composite spectra ; of these, five are known to be double. 
The others are: r Persei, ¢ Auriga, 3 Sagittarii,e1 Ceti, and 
B Gapricorni. Perhaps 8 Lyre should be added to this list. 


Tn his recent classical work on the rotation of the sun, Dunér - 


has not only determined the solar rotation for the equator but 
for different parallels of latitude up to 75°. The close accord- 
ance of his results shows that these observations are sufficiently 
accurate to be discussed with the variation of the solar rotation 
for different latitudes which had been determined by the older 
astronomical methods from,the observations of the solar spots. 


Thdtgh I have already spoken incidentally of the invaluable 
aid which is furnished by photography in some of the applica- 
tions of the spectroscope to the heavenly bodies, the new power 
which modern photography has put’ into the hands of the as- 
tronomer is so great, and has led already, within the last few 
years, to new acquisitions of knowledge of such vast importance, 
that it is fitting that a few sentences should be specially devoted 
to thjs subject. ? Pa F 

Photography is no new dfscovery, being about half a century 
old; it nky excite surprise, and indeed possibly suggest some 
apathy on the part of astronomers, that though the suggestion 
of the application of photography to the heavenly bodies dates 
from the memorable occasion when, in 1839, Arago, announcing 
to the Académie des Sciences the great discovery’ of Niepce and 
Daguerre, spoke of the possibility of taking pictures of The sun 
and moon by the new process, yet that it is only*within a few 
years @hat notable advances in astronomical methods and dis- 
covery have been made by ils aid. e 

The explanation is to be found in thetomparative unsuitability 
of the earlier photographic methods for use in the observatory. 
In justice to the earlier* workers in astronomical photography, 
among whom Bond, De la Rug J. W. Dr&per, Rutherfurd, 
Gould, hold a feremost place, it is needful to state clearly that 
the recent great successes in astronomical ephajgegraphy are not 
due to greater sky], nor, to any great extent, to superior instru- 
ments, but tg the very greæ adv@tages which the modern 
gelatine dry plate possesses for use in the observatory over the 
metheds of Daguerre,eand even over the wet collodion film on 
glass, which, though a great gdvance ọn the silver plate, went 
but a Jittlegway towards putting int@the hands of the astronomer 
a photographic susface adapted fully to his wants. , 

The modern silyer‘bromide geldtine plate, except for its 
grained texture, meets the nétds of i a at all points, 

ys ready for use; 
kd . ° . 
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it can be flaced in an position ; it can be exposed for,hours ; | image of the réseau will appear together with the images of ghe 
lastly, it does no? need immediate development, and for this | stars when the plate is developed. This great work will be © 
reagon can be exposed again te the same object on sucqeeding | divided, according to their latitudes, among eighteen observatories 
nights, so as to make up by several instalments, as the weather | provided with similar instruments, though not necessarily con- 
may permit, the total time of exposure which js deemed | structed by the same maker. Those in@the British dominions ¢ 
necessary. . 8 and at Tacubaya have been constructed by Sir Howard Grubb. 
Without the assistance of phofography, however greatly the Besides the plates to form the great chart, a second set of 
» resources of genius might®overcomé the optical and mechanical | plates for a catalogwe is to be taken, with a shorter exposure, 
difficulties of constructing large telescopes, the astronomer would | which will give stars to the eleventh magnitude only. These 
have to depend in the last gesource upon hig eye. ow we can- | plates, by a recent decision of the Permanent Committee, are to 
nct by the force of continued looking bring into view an object | be pushed on as actively as pos#ble, though as far as may be 
too feebly luminous to be seen at the first and keenest moment | practicable plates for the chart are to be taken concurrently. 
of vision, But the feeblest light which fal upon the plate is | Photographing the plates for the catalogue is but the first slep 
not lost, but is taken in and stored up continuously. Each tur | in this work, and only supplies the data for the elaborate 
~~ the plate gathers up 3600 times the light-energy which it received | measurements which have to be made, which are, however, less 
during thesfirst secortd.® It is by tĦis power of accumulation that laborious than would he required for a similar catalogue without 
the photographic plate may be said to increase, almost without | the aid of photography. 
limit, though not in separating power, the optical means at the Already Dre Gill has nearly broughe to corftlusion, with the 
disposal of the astronomer fof the dis®overy or the observation | assistance of Prof. Kapteyn, a preliminary photographic survey e 
of faint objects. ° of the southern heavens. ° a 
Two principal directions may be pointed out in whichiphofb- With an exposure sufficiently long for the faintest stars to im- 
graphy is of great service to the astronomer. It enables him | press themselves upon the plate, the accumulating action still 
within the comparatively short time of a single exposure® to | $oes on for the brighter stars, producing g great enlargement of 
secure permanently with great exactness the relative positions of | their imagesfrom optical and photographic causes. The question 
hundreds or even of thousands of stars, or the minute features of | has occupied the attention of many astronomers, whether it is 
nebulæ & other objects, or the phenomena of a passing eclipse, | possible to find a law connecting the diameters of these more or 
a task which by means of the eye and hand could only be ac- | less over-exposed images with the relative brightness of the ° 
complished, if done at all, after a very great expenditure of time | Sars themselves. The answer will come out undoubtedly in 
and labour. Photography puts it in the power of the astronomer | the affirmative, though at present the empirical formule which 
to accomplish in the short span of his own life, and so enter | have been suggested for this purpose differ from each other. 
into their fruition, great works which otherwise must have been | Captain Abney proposes to measure the total photographic 
passed on by him as a hefitage of labour to succeeding genera- | action, including density as well as size, by the obstruction 
tions. which the stellar image offers to light. : 
Thegsecond great service which photography tenders is not A further question {8llows as to the relation which the photo- 
simply an aid tothe powers the astronomer already possesses. graphic magnitudes of stars bear to those determined by eye. 
On the contrary, the plate, by recording light-waves which are | Visual m&gnitudes are the physiological expression of the eye's 
both too small and too large to excite vision in the eye, brags | integration of that part of the star’s light which extends from the 
him into a new region of knowledge, such as the infra-red and | red to the blue. Photographic magnitudes represent the plate’s 
the ultra-violet parts of the spectrum, which must have remained | integration of another part of the star's light—namely, from a 
for ever unknown but for artificial help. little below where the power of the eye leaves off in the blue to 
The present year will be memorable in astronomical history | where thg light is cut off by the glass, or is greatly reduced by 
for the practical beginning of the Photographic Chart and ! want of proger corrections when a refracting telescope is used. 
Catalogue of the Heavens, which took their origin in an Inter- | It iseobvious that the two records are taken By différent methods 
national Conference which met in Pagis in 1887, by the invita- | in dissimilar units of different parts of the star’s light. In fhe 
tion of M. Amiral Mouchez, Director of the Paris Observatory. | case of certain coloured stars the photographic brightness is very 
The richness in stars down to the ninth magnitude ®f the | different from the visual brightness; bgt in all stars, changes, 
photographs of the comet of 1882 taken at the Cape Observatory | specially of a temporary character, may occur in the photo- 
under the superintendence of Dr, Gill, and the remarkable star graphic or the visual region, unaccompanied by a similar change 
charts of the Brothers Henry which followed two years later, | in the other part of the spectrum. For these reasons it would 
astonished the astronomical world. The great excellence of | seem desirable that the two sets of magnitudes should be tabu- 
these photographs, which was due mainly to the superiority of | lated independently, and be regardo as supplementary of each ° 
the gelatine plate, suggested to these astronomers a complete | other. 
map of the sky, and a little Iter gave birth in the minds of The determination of the distances of the fixed stars from the 
the Paris astronomers fo the gran@ enterprise of an Inter- ! small apparent shift of their positions when viewed from widely p 
national Chart of the Heavens. The actual begfnning of | separated positions of the earth in Rs orbit is one of the most 
the work this year is jn no small degree due to the great | refined operations of the ofservatory. The great precision with 
energy and tact with which the Director of the Paris | which this minute angular quantity—a fraction ofa second only— 
Observatory has conducted the initial steps, through the many | has to be measured, is so delicate an operation with the 
delicate and defficult questions which have unavoidably pre- | ordifary micrometer, though, indeed, itewas with this instrument 
sented themselves in an undertaking which depends upon the | that the classical observations af Sir Robert Ball were made, 
harmonious werking in common of many nationalities, and of | that a special instrument, in which the measures are made by 
no fewer than eighteen observatories in all parts of the world. | moving the two halves of a divided object-glass, known asa 
The three years since 18% have not been too long for the de- | heliometer, has been pressed into this service, and quite recently, 
tailed organization of th® work, which has called for several | in the $kilful hands of Dr. sGill and Dr. Elkis® has largely ine 
elalorate preliminary investigations on special points in which | creased our*knowledge in this direction. ag 
our knowledge was insuGicient, and which have been ably It is obvious that photography might be here of great service, 
carried out by Pæfs. Vogel and Bakhuyzen, Dr. Trépied, Dr. | if we could rely upon meagieements of photographs 8f the 
Scheiner, Dr, Gill, the Astrofomer-Royal, and gthers. Time | same gfars taken at suitable intervals ofgime. Prof Pritchards 
also was required fog the construction of the new and special ; to whom is due the honour of having opeweerthis new path, 
anstruments. b aided by his assistants, has proved by®elaborate investigatioas ., 
The decisions of she Congerencegin, their final form provide | that measures for parallax gmay be, safely made upon ghoto- . 
for the construction of a great phbtographic chart ôf the heavens | graphic plates, wit, of course, the advantages of leisure and , 
with exposures correspondinge to forty minuges’ exposure eat | repetition; and he has already by thi method determined the , 
Paris, which it is expected will reach down to stars of about the | parallax for twenty-one stars with an accuracy not inferior ip 
fourtzenth magnitude. As gach Plate is to be limited t8 four | tit of values previously obtained by purely astronomiéal e. 
square degrees, and as each star, to avoid possible errors, is to | methods, e iow 
appear on two plates, oyer 22,000 photogmphs will be required. The remarkable successes of astronomical photograph?, which ` e 
For the more accurate de‘erminatio® of the positions of the stars, l depend upon the plate’s power of accumulation of a yery feeble 
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a réseau with lines at distances gof 5 mm. apart is to be gdight acting continuously through an exposure Of several hours, © 
previously impressed by a faint light ypon the plate, so that the | are worghg to be regarded as a new revelation. Whe frst chapter 
ed 
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opgned when, in 1880, Dr. Henry Draper obtained a picture 
of the nebula of Orion; but a more important advance was 
made in 1883, when Dr, Common, by his photographs, brought 
t#our knowledge details and extensions of this nebula hitherto 

e unknown. A further @lisclosure took place im 1885, when the 
Brothers Henry showed for the first time in great detail the 
spiral nebulosity issuing from the bright star Maia of the 
Pleiades, and, shortly afterwards, nebulous streams about the 
other stars of this group. In 1886, Mr. Roberts, by means of 
a photograph to which three hours’ exposure had been given, 
showed the whole background of this group to be nebulous. 
In the following year Mr. Roberts more than doubled for us the 
great extension 8f the nebular region which surrounds the trape- 
zium in the constellatien of Orion. By his photographs of the 
great nebula in Andromeda he has shown the true significance 
of the dark canals which had been seen by the eye. They are 
in reality spaces between successive rings of bright matter, 
which appeared early s@aight owing to the inclination in which 
they lie relatively to us. These bright rings surround an unde- 
fined cenffal luminous*mass. I have already spoken of this 
photograph. 

Some recent photographs by Mr, Russell show that the great 
rift in the Milky Way, in Argus, which to the eye is void of 
stars, is in reality uniformly covered with them.” Also, quite 
recently, Mr. George Hale has photographed the prominences 

e by means of a grating, making use of the lines H and K. 


The heavens are richly but very irregularly inwrought wifh 
stars, the brighter stars cluster into well-known groups upon a 
background formed of an enlacement of streams and convoluted 
windings and intertwined spirals of fainter stars, which becomes 
richer and more intricate in the irregularly rifted zone of the 
Milky Way. m 

We, who form part of the emblazonry®can only see the design 
distorted and confused; here crowded, there scattered, at 
another place superposed. The groupings due to ofr position 
are mixed up with those which are real. 

Can we suppose that each luminous point has no relation to 
the others near it than the accidental neighbourship of grains of 
sand upon the shore, or of particles of the wind-blown dust of 
the desert? Surely every star, from Sirius and Vegą down to 
each grain of the light-dust of the Milky Way, hag its present 
place in the Reaveffly pattern from the slow evolving of its ast. 
‘We see a system of systems, for the broad features of clusters 
and streams and spiral windings which mark the general design 
are reproduced in evera part. The whole is in motion, each 
point shifting its position by miles every second, though from the 
august magnilude of their distances from us and from each other, 
itis only by the accumulated movements of years or of genera- 
tions thet some small changes of relative pogition reveal 
themselves, 

The deciphering of this Sonderfully intricate constitution of 
the heavens will be undoubtedly one of the chief astronomical 
works of the coming century. The primary task of the sun’s 
motion in space, together@with the motions of the brighter 
stars, has been already put well witfin our reach by the spec- 
troscopic method of the measurement of star-motions in the line 
of sight. 

e From other directio#s information is accumulating: from 
photographs of clusters and pasts of the Milky Way, by Roberts 
in this country, Barnard at the Lick Observatory, and Russell at 
Sydney ; from the counting of stars, and the detection of their 
configurations, by Holden and by Backhouse ; from the map- 

ing of the Maky Way by eye, ate Parsonstown ; from®photo- 
arhi of the spectra of stars, by Pickering at Marvard and 
in Peru ; and from the exagt portraiture of the heavens in the 
great“international star chaft weigh begins this year. 

e Ihave but touched sqme only of the problems of the newer 
side of astronctsgm» There are many others which would claim 
or attention if time pefnitted. ‘lhe researches of the Earl of 
Rossgon lunar radiation, and the york on the same subject and 
on the sun, by Langley. Observations of@lunar leat wal? an 
instrument of his ewn ifvention by Mr. Boys; and observations 

f the variation of the moon's heat with its phase by Mr. Frank 
tery, The discovery of the ultra-violet part of the hydrogén 

“pectrum, not in the faboratory, but from the stars. The con- 

` firmatién of Wis spectrum by terrestrial hydrogen in part by H. 
W. Vogel, and in {ts all but complete form by Cornu, who 
found similar series in the ultra-violet spectra of aluminium and 
thallium. «The @iscovery of a simple formula for thehydrogen 
Ld 
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series by Balmer. The important questidh as to the numerical 
spectraf relationship of different substances, esSecially in connec- 
tion with their chemical propertits ; and the further questiog as 
to the origin of the harmonic and other relations between the 
lines and the groupings of lines of spectra ;*on these points con- 
tributions duriag the past year have been made by Rudolf v. 
Kévesligethy, Ames, Hartley? Deslandres, Rydberg, Grünwald, 
Kayser and Runge, Johnstént Stoney Pand others. The remark- 
able employment of interference phenomena by Prof. Michelson 
for the dgterminatiow of the size, ang distribution of light within 
them, of the images of obje@ts which when viewed in a telescope 
subtend an angle less than that subtended by the light-wave at a 
distance equal to*the diameter of the objective. A method 
apflicable not alone to celestial objects, but also to spectral 
lines, and other questions of molecular physics. 


Along the older lines there has not Been less activity ; by 
newer methods, by the aid of larger or more accurftely cou- 
structed instruments, by @reater reffnement of analysis, knowledge 
has been increased, especially in precision and minute exactness. 

* Astronomy, the oldest of the sciences, has more than renew@d 
her youth. At no time in the past has she been so bright with 
unbounded aspirations and hopes. Never were her temples so 
numerous, nor the crowd of her votaries so great. The British 
Astronamical Association formed within the year numbers 
already about 600 members. Happy is the lot of thos® who are 
still on the eastern side of life’s meridian ! ° 

Already, alas! the original founders of the newer methods are 
falling out—Kirchhoff, Angstrém, D’Arrest, Secchi, Draper, 
Becquerel ; but their places are more than filled ; the pace of the 
race is gaining, but the goal is not and never will be in sight. 

Since the time of Newton our knowledge of the phenomena 
of Nature has wonderfully increased, but man asks, perhaps 
more earnestl¥ now than in his days, What is the ultimatgreality 
behind the reality of the perceptions? Are they only the 
pebbles of the beach with which we have been pleying? Does 
no®the ocean of ultimate reality and truth lig beyond ? 


SECTION A. 
MATHEMATICS AND PHYSICS, 


. 
OPENING ADDRESS BY ®PROF. OLIVER J. Lonce, D.Sc., 
e LB.D., F.R.S., PRESIDENT OF THE SECTION. 


DURING the past year three or four events call for special 
mention in an annual deliverance of this kind by a physicist. 

One is the Faraday centenary, which was kept in a happy and 
simple manner by a cosmopolitan gathering in the place so long 
associated with his work, and by discourses calling attention to 
the modern development of discoveries made by him. 

Another is the decease of the veterag Wilhelm Weber, one of 
the originators of that absélute system of measurement which, 
though sfill ungrasped in its simplicity and completeness by the 
majority of men engaged in practice, gor even, I fear, wholly 
understood by some of those engaged in University teaching, has 
yet done so much, and is destined to do {still more, for the uni- 
fication of physical science, and for a thorough® comprehension 
of its range and its limitations. ° 

A third event of importance during the year ® the discovery 
in America of a binary system of stars, revolving round each 
other with grotesque haste, and with @ proximity to each other 
such as to render their ordinary optic#l separation quite impos- 
sible. Ideas concerning the future of such systems, if, as ems 
probable, their revolutton period is slsorter than their axial period, 
will readily suggest themselves, jn accordancéwith the principles 
elaborated by Prof. George Darwin. The subject more properly 
belongs to our President, but I may par@pthgjically exclaim at 
the singular absyrdity of the notion which was once propounded 
by a philosopher, that matiog of stars in owr line of sight’ must 
for eyer remain unknown to us; when the mere time of 
revolution of a satellite, compafed with its distance from its 
central body, is theoretically sufficient to give us infor- 
mation @n this head. As a emalter of pedagogy it is 
convenient to observe that the principle called Doppler’s, 
which is generally,kwown to apply*o the periodic disturbances 
called Light and Sound, aBplies equally to al} periodic occur- 
rences ; apd that the explagation og anomalies of Jupitér’s first 
satellite by Roemer may he regarded as an instance of Doppler’s 
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* principle.t Any discrepancy bet®een the observed and the cal 
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© examples are met with in 


culated tinfes of revolufon of stars round each other can possibly 
be explained by a*relative motion between us and the pair of 
Podge along the line of sight. e ë 

If our text-books clearly recognized this, we should not so 
often find examinatien candidates assertiag that the, apparent 
time of revolutien of a satellite of Jupiter depends on the dis- 
tance of the earth from that planet? instead of on the speed. I 
should indeed he sorry to Be judge@ Wy the performance of my 


own students, but 1 fear that many of the less obvioys mistakes i c t 
` normal to the light, obtained the strata within the thickness of 


mage by reasonably traineg examination gandidates are more 
directly traceable to their teachers than some of us as teachers 
would like to admit. 
The change in the tefrangibility of light ®y reason of the 
motion of its source, though commonplace enough now, was ®t 
wiirst regarded as too snall to be observed, and one or two at- 
tempts directed to detecfing the effect of this principle on the 
spectra of the stars, of sometimes on sunlight reflected by a 
45° mirror“into the line of the earth’s motion (which is not a 
possible method), wholly failed® I take®*pleasure in remember- 
ing thar this effect was clearly observed foe the first time by the 
gel 
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leman we this year honour as our President ; and that it if | 


by this very means that the latest sensational discovery in astro- 
nomy of the rapidly revolving twin star 8-Aurigæ, by Prof. Picket- 
ing and the staff connected with the Draper Memorial, was made. 

‘The funds for the investigation that led to this resuét were 
provided Sy Mrs. Draper, as a memorial to her late husband ; 
and if 8-Aurigse does not constitute a satisfactory memorial, I 
am at a loss to conceive the kind of tombstone which the 
relations of a man of science would prefer. 

The fourth event to which it behoves me to refer is the practical 
discovery of a physical method for colour photography. When 
I say practical I do not meah commercial, nor do I know that it 
will ever become applicable to the ordinary business of the 
photographer. Whether it does or not, it 1s a sfund achieve- 
ment by physical Means of a result which the chemical means 
hitherto tried (led, some think necessarily failed, to produce. 
I say practical, because already it had been suggested as possible 
theoretically ; and Æ step toward it, indeed very near it, had 
been actually made. The first suggestion of the method, so far 
as I know, was made by Lord Rayleigh in the course of a 
mathematical paper on the reflection of light, and with reference 
to some results of Becquerel obtained on a totally different plan. 
He said in a note that if by normal reflection waves of light 
were converted into stationary waves, they could shake out silver 
in strata half a wave-length apart, and that such strata would 
give selective reflection and show iridescence. œ 

The colour of certain crystals of chlorate of potash, described 
in a precise manner by Sir George Stokes (Proc. Roy. Soc., 
February 1885), and also the colours of opal and ancient glass, 
had been elaborately and completely explained by Lord Rayleigh 
on this theory of aperiodic structure(the laminated structure in the 
case of chlorate of potash being caused by twinning) (Phil. Mag., 
September 1888, pp. 256 and 24%); and he subsequently illus- 


trated it with sound and a%eries of mullin disks one behind the . 
' at one time and there at another a seres of accurate observations 


other on a set of lazy-tongs. Each membrane reflected an in- 


appreciable amount, byt successive equidistant membranes , 


reinforced each other’s action, and the entire set reflected 
distinctly one definite note, of wave-length twice the distance 
between adjacentemuslins, So also with any series of equidistant 
strata eaoh very slightly reflecting. They should give selective 
reflection, and twe spectrum of their reflected beam should show 
a single line or narrow band, corresponding to a wave-leggth 
twice the distance of the sigata apart.? 


. i PA 
* Dr, Huggins has just pointed out to me a perfectly clear statement to 
the eve effect in Professor Tait’ little book on Light. 

_ 7 The footnote of Lord Rayleigh on page 158, PÆ? Aag., 1887, vol. xxiv., 
is brief and forcible egough to quote in full :—'‘ A detailed experimental 
examination of the various cases in whach a laminated structure leads to a 
powerful but highly selected reflection would be of value. ‘1M most frequent 
ae organic world. It has occurred to me ghat 
œ Becquerel’s reproduc#fn of the spectrum in natural colours upon silver 
+ plates may perhaps be explicable in this manner. The v@rious parts of the 
nlm of subchloride of silv& with wiftch thg @etal is coated may be conceived 
to be subjected during exposure to stationary luminous waves of ngarly 
definite wave-length, the effect of which might be to impress upon the 
substance a periodic structure occurring at interval equal to half the wave- 
length of light; just as a sensitive flame exposed to stationary songrous 
waves is influenced at the loops, bunot at the nsdes {PAi Aag., March 
1879, p. 153). In this way the operation of any kind of light would be to pro- 
duce just such a modification of thegfilm as would cayse it to reflect copiously 
that particular kind of light.” 1 abstain ag present fom developing this 
suggestion, in the hape of soon finding an opportunity of making myself 

experimerfially acquainted with the subject.¢ 2 . 
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Independently of all this, Herr Otto Wiener, imitating Hertz’s 
experiments with ordinary light, in 1889 reflected a beam 
directly back on itself, and, by interposing a very thin collodi&i 
film at extraordinarily oblique incidence, suceeded in the difficult 
experiment of so magnifying by the cosine of inclination the half 
wave-length, as toeget the silver deposited in strata of visible 
width, and thus to photograph the interference nodes themselves 
at the placês where they were cut by the plane of the film 
(Wiedemanu's Annan, vol. xl., 1890). 

Then M. Lippmann, using a thicker film, not put obliquely but 


the film itself/—hundreds of layers and so, employing incidence 
light of definite wave-length, was able to produce a stratified 
deposit, which reflected back at appropriate inci@ences the same 
wave-length as produced it; thus reproducing, of course, the 
definite colour. 


® Itis probable that the silver is first shaken out at the ventral 


segments, but that the strata so formed are thick and blurry. I 
conjecture that py over-exposure this depwsit is néurly all mopped 
up again, traces being left only at the nodes, where the action is 
very feeble and takes a long time to occure but that thes@ residual 
strata, being fairly sharp and definite, will be likely to give much 
better effects. And so I suppose that these are what are actually 
effective in obtaining M. Lippmann’s very interesting, though 
not yet practically useful, result. 

I now leave the retrospect of what has been done, althoagh 
many other topics might usefully detain us, and I proceed tu 
glance forward at the progress ahead and at the means we hive 
fo? effectively grappling with our due share of it. 

There is a subject which has long been in my mind, and 
which I determined to bring forward whenever I had a cathedral 
opportunity of doing so ; and now, if ever, is a suitable occasion. 
It is to call attention to the fact that the further progress of 
physical science in the somewhat haphazard and amateur fashion 
in which it has been hitlferto pursued in this country is becoming 
increasingly difficult, and that the quantitative portion especially 
should be andertaken in a permanent and publicly-supported 
physical laboratory on a large scale. Ifsuch an establishment 
were to weaken the sinews of private enterprise and individual 
research it should be strenuously .opposed ; but, in my opinion, 
it would have the opposite effect, by relieving the private worker 
of much which he can only with great difficulty, sacrifice, and 
expense, undertake, To illustrate more precisely what I mean, 
it is safficient fo recall the case of astronomy. ©The %mateur as- 
tronomer has much work lying ready to his hand, aud he grapples 
with it manfully. To him is left the striking out of new lines 
and the guerilla warfare of science. Skigmishing and brillian: 
cawalry evolutions are his natural field, he should not be calledupon 
to take part in the general infantry advance. It is wasting his 
energies, and he could not do it in the long run well. What, 
for instance, Would have been the state of astronomegry—ihe 
nautical almanac department of astronomy—without the cen-° 
secutive and systematic work of th@*National Observatory at 
Greenwich? It may be that some enthusiastic amatewrs would 
have devoted their lives to this routine kind of work, and here 


would have been kept for s@veral years. Pur:ued in that way, 
however, not only would the effort be spasmodic and temporary, 
but the energy and enthusiasm of those amateurs would have 


been g@ivgrted from the pioneering more suited to them, and , 


have been cramped in the groove gf routine, emineNtly adapted 
to a permanent official staff, but not wholesome for an individual. 

Long-continued consecutive observations may be made hy a 
leader of science, as functions may be tabulated by an eminent 
mathem@tician ; but if the work can be dane @lmost equally 
well (some w®uld say better) by a professional observef or com-® 
putator, how great an economy results, 

Now all this applies equally g@ ph¥sics. The ohm has Srun 
determined with 4-figure, perhaps with S figure, accuracy ; bat 
think of*the list of eminent men to whose Sevauggpersonal labour 
we owe this result, and ask if the spoil is#worth the cost. Per» 
haps in this case it is, as g specimen of a well-condygted 
detefinjnatiom We must havga few specimens, and our leaders 
must show us the way to do things. Bu@let us not gontinue to 
use them for such purposes much longer. The quest of the fifth 
or Sxth decimal is a vety legitimate, and may become a verp 
absorbing, quest, but there are plenty of MMe rank and file who è 
can undertake it if properly generalled and led : g% as isolated 
individuals, but as workers in a National Labdtatory under a com- 


e@etent head and a governing committee. By this means work far 


o 
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greater in q&antity, and in the long run more exact in quality, can 
be turned out, by patient and conscientious labour without much 
gius, by the gradual improvement of instrumental means, by 
the skill acquired b¥ practice, and by the steady drudgery’ of 
routine. Paris has long had one form of such an institution, in 
the Conservatoire des @rts et Métiers, and has been able to im- 
pose the metric system on the civilised world in consequence. 
It can also point to the classical determinations of Regnault as 
the fruits of just such a system. Berlin is now starting a similar 
or a more ambitious scheme for a permanent national physical 
institute. Is it not time that England, who in physical science, 
I venture to thin, may in bme sort claim a leading place, 
should be thinking of starting the same movement ? 

The MeteoroMgical and Magnetic Observatory at Kew (in the 
inauguration of whichghis Association took so large a part) is a 
step, and much useful quantitative work is done there. The new 
Electric Standardizing Laboratory of the Board of Trade is 
another and, in some respects perhaps, a still closer appproxi- 
mation to the kind of thg I advocate. But what I want to see 
is a much larger establishment erected on the most suitable site, 
limited bfno speciality ef aim nor by the demands of the commer- 
cial world, furnished with all appropriate appliances, to be amended 
and added to as time goes on and experience grows, and invested 
with all the dignity and permanence of a national institution : a 
Physical Observatory, in fact, precisely comparabléto the Green- 
wich Observatory, and aiming at the very highest quantitative 
work in all departments of physical science. That the arts would 
be benefited may be assumed without proof. It is largely the 
necessity of engineers that has inspired the amount of accura@y 
in electrical matters already attained. The work and appliances 
of the mechanical engineer eclipse the present achievements of 
the physicist in point of accuracy, and it is by the aid of the 
mechanician and optician that precision even in astronomy has 
reached so high a stage. There is no reason why physical deter- 
minations should be conductéd in an anteur fashion, with com- 
paratively imperfect instruments, as at present they mostly are. 
Discoveries lie along the path of extreme accuracy, anel they will 
turn up in the most unexpected way. The aberration of light 
would not have been discovered had not Bradley been able to 
measure to less than 1 part in 10,000 ; and what a brilliant and mo- 
mentous discovery it was! He wasaiming at the detection ofstellar 
parallax, but the finite velocity of light was a bigger disgovery than 
any parallax. This is the type of result which sometimes lurks in 
the fifth defimal,®and which confers upon it an impogance 
b@side which the demands of men who wish to serve the taste 
and the pocket of the British public sink into insignificance, 

In a National Obsergatory accuracy should be the one great 
end: the utmost accuracy in every determination that is decided 
on and made. Only one thing should be more thought of than 
the fifth significant figure, and that is the sixth. The con- 
sequences flowing from the results may safely be“left ; such as 
ùre not obvious at once will distil themselves out in time. And 
the great army of outside hysicists, assured of the good work 
being done at headquarters, will (to speak again in astronomical 
parable) cease from peddling with taking transits or altitudes, 
and will be free to discoverecomets, to invent the spectroscope, 
to watch solar phenomena, to chemically analyse the stars, to 
devise celestial photography, and to elaborate still more celestial 
theories ; all of which novelties in their maturity may be 
ehanded over to the Natienal Observatory, to be henceforgh€ncor- 

porated with? and made part qf, its routine life ; leaving the ad- 
vance guard and skirmishers free to explore fresh territory, 
secure in the knowledge that what they have acquired will be 
properly surveyed, mapped, and utilised, without further atten- 
tion from them® As to the practigal applications, they®may in 
Any case*be left to take care of themselves. Tle instinct of 
humanity in this direction, and the so-called solid gains asso- 
ciate@ with practical achievémegtg, will always secure a sufficient 
«number of acute and energetic workers to turn the new territory 
into arable lamdymgd pasture adapted to the demand of the 
ewerage man. ‘The labeur of the agriculturist in rendering soil 
fertile is, of course, heyond praise; but it is not the 
work “of the pioneer. fis Mr.g Huxleye eloquently pu? it, 
when contsasting the® application of science with the ad- 
vance of science itself, speaking of the things of com- 
feercial value which the physical phiMsopher sometimes dis- 
*covers :—‘' Great is he rejoicing of those who are benefited 


* thereby, andg’for the moment, science is the Diana of all the 


craftsmen, But ev@n while the cries of jubilation resound, and 
this flotsam and jetsam of the tide of investigation is being 
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turned into the wages of workfhen and the wealth of capitalists, 
the crest of the wave of scientific investigation is far Away on its 
course*over the illimitable ocean of the unkndwn.” 

* I Rave spoken of the workeof the National Laboratoy as 
devoted to accuracy. It is hardly necessary to say that it will 
be also the natural custodian of our standards, in a state fit for 
use and for cgmparison with copies sent to bescertified. Else 
perhaps some day our stand&rd ohm may be buried in a brick 
wallat Westminster, and *n® one lifing may be able to recall 
precisely where it is. 

But, ip addition go these main Junctions, there is another, 
equally important with them, to which I must briefly refer. 
There are many experiments which cannot possibly be conducted 
by an individual, Gecause forty or fifty years is not long enough 
fo#them. Secular experiments on the properties of materials— 





— 


the elasticity of metals, for instance ; the effect of time on male-a=: 


cular arrangement ; the influence of long eXposure te light, or to 
heat, or to mechanical vibration, or to other physical agents, 

Does the permeability of soft iron decay with age,"by reason 
of the gradual cessatior of its Mmpérian currents? Do gases 
cool themselves whengadiabatically preserved, by reason ot im- 
Perfect elasticity or too many degrees of freedom of their mofe- 
cules? Unlikely, but not impossible. Do thermo-electric pro- 
pétties alter with time? And a multitude of other experiments 
which appear specially applicable to substances in the solid 
state—e state which is more complicated, and has been less in- 
vestigated, than either the liquid or the gaseous: 4% state in 
which time and past history play an important part. 

Whichever of these long researches requires to be entered on, 
a national laboratory, with permanent traditions and a con- 
tinuous life, is undoubtedly the only appropriate place. At such 
a place as Glasgow the exceptional magnitude of a present 
occupant may indeed inspire sufficidht piety in a successor to 
secure the continuance of what has been there begun; but in 
most college? laboratories, under conditions of migratjpn, in- 
terregnum, and a new régime, continuity o? investigation is 
hopeless. e 

dé have at any rate said enough to indicate the kind of work 
for which the establishment of a well-furnished laboratory with 
fully equipped staff is desirable, and I do not think that we, as 
a nation, shall be taking our proper share of the highest scien- 
tific work of the world until such an institution is started on its 
career. 

There is only one evil which, so far as I can see, is to be 
feared from it: if ever it were allowed to impose on outside 
workers as a central authority, from which infallible dicta were 
issue@, it would be an evil so great that no amount of good 
work carried on by it could be pleaded as sufficient mitiga- 
tion. 

If ever by evil chance such an attitude were attempted, it 
must rest with the workers of the future to see that they permit 
no such shackles; for if they are not competent to be inde- 
pendent, and to contemn the voice of authority speaking as mere 
authority, if their only safeguattl lies in the absence of necessity 
for®struggle and effort, thé cannot long hope to escape from the 
futility Which surely awaits them in other directions, 

I am thus led to take a wider range,and, leaving temporary 
and special considerations, to speak of a topic which is as yet 
beyond the pale of scientific orthodoxy, and which I might, more 
wisely, leave lying by the roadside. I will, hawever, take the 
risk of introducing a rather ill-favoured and disreputable looking 
stranger to your consideration, in the belief— might say, in 
the agsured conviction—that he is not all scamp, and that his 
present condition is as much due to eur long-continued neglect 
as to any inherent incapacity for imprevement in the subject. . 

I wish, however, strenuously to guard against its beingesyp- 
posed that this Association, in its corporate capacity, lends-its 
countenance to, or looks with any favour on,@heoutcast. What 
I have to sayg-and after all, it vill not be much— must rest on 
my pwn responsibility. I should be very sorry for any adven- 
titious weight to attach to my observations of forbidden topics” 
from the accideRt of theip bging dejivered {om this chair.. The 


objection at hich I have now hinted is the only one that seems ` 


tẹ mé to have any just weight, ard on all other counts I am will- 
ing to incur such amount of opprobrium, as naturally attaches to 
thos® who enter on a region*wherg the fires of controversy are 
not extingt, and in which it is quite impossible, as well as un- 
desirable, for everyone to think alilee. , 
It is but a platitude to say that our clear and conscious aim 
should always be tath, ang that np lower or “meaner standard 
Ld 
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should ever be allowta to obtfude itsglf before us. Our ancestors 
fought hard and suffered guch for the privilege of free and open 
inquiry, for the right 9f conducting investigation untrammelled 
by prejudice and foregone conclusions, and they were read} to 
exami into any phenomenon Which presented itself. Tis 
attitude of mind is perhaps necessarily less prominent now, 
when so much knowledge has been gainetl, and when the 
labours of many dividuals may be,rightly directed entirely 
tp its systematizetion and a stgdy of its igner ramifications ; but 
if would be a great pity if a too absorbed attention to what has 
already been acquired, and to the fringe of territory lyjng im- 
mediately adjacent thereto, wese to end in ourdosing the power 
of raising our eyes and receiving evidtnce of a totally fresh 
kind, of perceiving the existence of regions into which the same 
processes of inquiry as had proved so fruitful might be extended, 


Xith results at present incalculable and perhaps wholly unex- 


pected. 1 mygelf think,thgt the ordinary processes of observa- 
tion and experiment aree establishing the existence of such a 
region ; thatgin fact, they have already established the truth of 
some phenomena not at present scontemplated by science, and 
to which the orthodox man shuts his ears. 

Fos instance, there is the question whethe® it has or has not 
been established by direct experiment that a method of com- 
munication exists between mind and mind irrespective of the 
ordinary channels of consciousness and the known organs of 
sense, and, if so, what is the process. It can hardly be through 
some unknogyn sense organ, but it may be by some direct $hy- 
sical influence on the ether, or it may be in some still more subtle 
manner. Of the process I as yet know nothing. For brevity 
it may be styled ‘* thought-transference,” though the name may 
turn out to be an unsuitable one after further investigation. 
Further investigation is just what is wanted. Noonecan expect 
otheis to accept his word foy an entirely new fact, except as 
establishing a prima facte case for investigation. 

But I am only now taking this as an instance of what I mean ; 
whether i@be a truta or a fiction, there is not, I suppose, one of 
the recognized scientific societies who would receive a paper on 
the subject. Phere are individual scientific men who have 
investigated these matsers for themselves ; there are others who® 
are willing to receive evidence, who hold their minds open and 
their judgment in suspense ; but these are only individuals, The 
great majority, I think I am right in saying, feel active hostility 
to these researches and a determined opposition to the reception 
or discussion of evidence. And they feel this confirmed 
scepticism, as they call it, not after prolonged investigation, for 
then it might be justified, but sometimes after no investigation 
at all, A few tricks at a public performance, or the artigces of 
some impostor, and they decline to consider the matter furthe®, 

That individuals should take this line is, however, natural 
enough ; they may be otherwise occupied and interested. Every- 
body is by no means bound to investigate everything ; though, 
indeed, it is customary in most fields of knowledge for those who 
have kept aloof from a particular inquiry to defer in moderation to 
those who have conducted it, withput feeling themselves called 
upon to express an opiniom Some there are, no doubt, whg 
consider that they have given sufficient time and attention to the 
subject with only negative results. Their evidence is, of urse, 
important ; but plainly, neeative evidence should be of immense, 
bulk and weight before it can outweigh even a moderate amount 
of positive evidence. However, it is not of the action of 
individuals, that I wish to speak, it is of the attitude to be 
adopted by’scientific bodies in their corporate capacity ; and for 
a corporate body of men of science, inheritors of the hard-won 
tradition of free and fearless inquiry into the facts of natere 
untrammelled by prejudice? for any such body to decline to 
receive, evidence laboriously attained and discreetly and in- 
offenSively presented by observers of accepted competency in 
other branches, would be, ifever actuallySdone and persisted 
in, a terrible throwing away of their prerogative, and an imita- 
tion of the errors of a school of thought againstewhich the 
Struggle was at one dne@severe. (3 
© In the early days of the Copernican theory, Galileo for some 
years refrained from te&ching i® thoggh fully believing its truth, 
because he considered that he had better get more fu ly settled 
in his University chair before evoRing the sterm of controversy ¢ 
which the abandonment ofthe Ptolemaic system would arouse. 
The same thing in very minor dégree is going on to-day. § knéw 
of men who hesitate to avow interest in these new. investigations 

e 


* : > . 
* This, however, is mere conjecture. I ammot aware that the experiment 
has been tried. a 
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(I do not mean credence—the time is too early for avowing ° 
credence in any but the most rudimentary and definitely ascer- - 
tained facts—but hesitate to avow interest) until they have settled 
down more securely and made a name for themselves in other e 
Imes. Caution and slow progress are extremely necessary ; fear 
of avowing interest or of examining into unorthodox facts is, I 


venture to say, not ingaccordance with the highest traditions of * 


the scientific attitude. 

We are, I sippose, to some extent afraid of each other, but 
we are still more afraid pf ourselves. We have great respeot for 
the opinions of our elders and superiors; we find the matter 
distasteful to them, so we are silent. We have, moreover, a 
righteous mistrust of our own powers amd knowledge ; we perceive 
that it is a wide region extending into several already cultivated 
branches of science, that a many-sided and highly-grained mind 
is necessary adequately to cope with all its ramifications, that 
in the absence of strict inquiry imposture h& been rampant in 
sdine portions of it for centuries, and that unless we are pre- 
ternaturally careful we may get led into quagmires if we venture 
on it at all. 

Now let me be 


e 
Tnore definite, and try tO state what this field 
is, the exploration of which is regarded as so dangerogs. 


I 


“might call it the borderland of physics and psychology. I might 


call it the connection between life and energy ; or the connection 
between mind and matter. It is an intermediate region, 
bounded on themorth by psychology, on the south by physics, 
on the east by physiology, and on the west by pathology 
and medicine. An occasional psychologist has groped down 
into it and become a metaphysician. An occasional physicist 
has ®wandered up into it and lost his base, to the horror 
of his quondam brethren. Biologists mostly look at it 
askance, or deny its existence. A few medical practis 
tioners, after long maintenance of a similar attitude, have begun 
to annex a portion of its western frontier. The whole region 
seems to be inhabited mainly by savages, many of them, so far 
as we can judge from a distance, givet to gross superstition. It 
may, for all I know, have been hastily traversed, and rudely 
surveyed by a few clear-eyed travellers; but their legends con- 
cerning it are not very credible, certainly are not believed. 

Why not leave it to the metaphysicians? I say it has been left 
to them long enough. They have explored it with insufficient 
equipment. The physical knowledge of the great philosophers 
has been necessarily scanty. Men of genius they were, and their 
writings may, when interpreted, mean much. But to us, as 
physicists, they®are unsatisfactory ; their methgds age not our 
methods. They may be said to have floated a balloon over the, 
region with a looking-glass attached, in which they have caught 
queer and fragmentary glimpses. They may have seen more 
tha we give them credit for, but they apffear to have guessed 
far more than they saw. 

Our method is different. We prefer to creep slowly from our 
base of physic#i knowledge, to engineer carefully as we go, 
establishing forts, making roads, and thoroughly exploriftg the 
country ; making a progress very slowgsbut very lasting. The 
psychologists from their side may meet us. I hope they will ; 
but one or other of us ought to begin. 

A vulnerable spot on our side sees to be the connection 
between life and energy. Theeonservation of energy has been so 
long established as to have become a commonplace. The relation 
of life to energy is not understood. Life is not energy, and the 
death ofan animal affects the amount of,energy no whit; yet 
a live animal exerts control over, energy which æ dead one 
cannot. Life is a guiding or ditcting principle, disturbing 
to the physical world but not yet given a place in the scheme 
of physics. The transfer of energy is accounted for by the 
performace of work; the guidance of energy needs no 
work, but demands force only. 
can living beings exert it in the way they do? An automaton 
worked by preceding One WT float by the past—say ghe 
materialists. Are we so sure thf ‘they are not worked by the 
future to? In other words, that the totality of things, by which 
every one must admit that actions are guidgd, i es the future 
as well as the past, and that to attempt to deduce those actions ® 
from the past nly wi prove iftpossible.’ In some way matter 
can be moved, guided, disturbed, by th® agency of living beings ; 
in some way there is a control, a directing-agenty attive, and 


® 


What is force? and how » 


everts are caused at its choice and will that would not otherwise . 
happen. e ʻ 

+ The expression ‘‘controlled by the future” I first hear a conversa 
tion with G. F. Fitzgerald, who seemed to considee it applicable to all 
events, without exception. - 
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A luminous and helpfal idea is that zime is but a relative mode | writing, or in other ways 4 prearfnged code called 


" of regar@ing things ; we progress through phenomena at a certain 
defin'te pace, and this subjective advance we interpret in an 

*objective manner, as if events necessarily happened in this order 
and at this precis? rate, But that may be only one mode df 
regarding them. The events may be in some sense existent 
always, both past amd fature, and it may be we who are arriving 
at them, not they which are happening. The, analogy of a 
traveller in a railway train is useful. If he could never leave 
the train nor alter its pace, he woulde probably consider the 
landscapes as necessarily successive, and be unable to conceive 
their co-existence. 

The analogy*of a solid cht into sections is closer. We recog- 
nise the universe in sections, and each section we call the present. 
It is like the%tring of slices cut by a microtome ; it is our way 
of studying the whele. But we may err in supposing that the 
body only exists in the slices which pass before our microscope 
in regular order and succession, 

We perceive, therefore, a possible fourth-dimensional aspect 
about time, the inex@rableness of whose flowemay be a natural 
part of oar present limitations. And if once we grasp the idea 
that pa%t and future may be actually existing, we can recognise 
that they may have a controlling influence on all present action, 
and the two together may constitute ‘‘the higher plane,” or the 
totality of things, after which, as it seems to me, we are impelled 
to seek, in connection with the directing of forc@or determinism, 
and the action of living beings consciously directed to a definite 
and preconceived end. 

Inanimate matter is controlled by the vis a tergo; it is 
operated on solely by the past.4 Given certain conditions,*and 
the effect in due time follows. Attempts have been made to 
apply the same principle to living and conscious beings, but 
without much succe s. These seem to work for an object, even 
if it be the mere seeking for food; they are contralled by the 
idea of something not yet palpable. Given certain conditions, 
and their action cannot cerfainly be p&&dicted ; they have a sense 
of option and free will. Either their actions are really arbitrary 
and indeterminate—which is highly improbable—orthey are con- 
trolled by the future as well as by the past. Imagine beings 
thus controlled: automata you may still call them, but 
they will be living automata, and will exhibit all the character- 
istics of live creatures, Moreover, if they have a merely experi- 
ential £now/edge, necessarily limited by memory ang bounded by 
the past, they will be unable to predict eachgother’s actions 
with any certaidty, because the whole of the data are noe before 

hem. May not a clearer apprehension of the meaning of life 
and will and determinism be gradually reached in some such 
direction as this ? 

By what means is force exerted, and what, definitely? is 
force? I can hardly put the question here and now so as to be 
intelligible, except to those who have approached and thought 
over tge same difficulties ; but I venture to say that there is here 
something not provided for in the orthodox scheme of physics ; 
that modern physics is nd complete, and that a line of possible 
advance lies in this direction. 

I might go further. Given that force can be exerted by an act of 
will, do we understand the mechanism by which this is done? And 
ifthere is a gap in our knowledge Metween the conscious idea of a 
motion and the liberation of muscular energy needed to accom- 
plish it, how do we know that a body may not be moved without 
ordinary material contact by an actof will? I have yp @vidence 
that such 2 thing is possiblag I have tried once or twice to ob- 
serve its asserted occurrence, and failed to get anything that 
satisfied me. Others may have been more fortunate. In any 
case, I hold that we require more knowledge before we can 
deny the pos$ibility. If the conservation of energy Were upset 
by the* process, we should have grounds for d&bying it; but 
nothing that we know is upset by the discovery of a novel 
mium of communicatidh, pegiaps some more immediate action 
through the ether. {tis no use theorising; it is unwjseto de- 
cline to exam phenomena because we feel too sure of their 

eimpossibility. We o@ght to know the universe very thoroughly 
and completely before we take up that attitude. à 
gain, it is familiar jhat a Goaghr fay be excited in the 
brain ofeanether p&son, transferred thither from our brain, 
by pulling a suitable trigger; by liberating energy in the 


*eform of sound, for instance, or by the mechanical aft of 


oe 
This is, @ course, not assertion, but suggestion. It may be erroneous 
to draw any such distinction between animate and inanimate. 
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language, and a material ‘medium of communication, are thé 
recggnised methods. May there nof also be an immaterial 
(pethaps an ethereal) medium of coftmunication? Is it 
pogsible that an idea can lve transferred from one p@eson tu 
another by a process such as we have not yet grown accustomed 
to, and, know praetically nothing abowt? In this case E have 
evidence. ¢I assert that I have seen it done¢ and am perfectly 
convinced of the fact. M&ny others are satished of the truth of 
it too. Why must we®sbeak of & with bated breath, as of è 
thing o$ which we are ashamed? What right bave we to be 
ashamed of a truth? e °. 

And after all, when we have grown accustomed to it, it will 
not seem altogether strange. It is, perhaps, a natural con- 
sequence of the community of life or family relationship running 
“hrough all living beings. The transmis-ion of life may be 
likened in some ways to the transmission of magnetism, amd! 
magnets are sympathetically connected,” so that ff suitably sus- 
pended a vibration from one disturbs others, even though they* 
be distant ninety-two million miles. 

It is sometimes oBjected that, granting thought-transference 
or telepathy to bem fact, it belongs more especially to jower 
forms of life, and that as the cerebral hemispheres develop we 
become independent of it; that what we notice is the relic of a 
“decaying faculty, not the germ of a new and fruitful sense ; and 
that progress is not to be made by studying or attending to it. 
It mmy be that it ¿san immature mode of communication, adapted 
to lower stages of consciousness than ours, but how much can 
we not learn by studying immature stages? As well might the 
objection be urged against a study of embryology. It may, on 
the other hand, be an indication of a higher mode of communi- 
cation, which shall survive our temporary connection with 
ordinary matter. 

I have spoken of the appareftly direct action of mind on 
mind, and of a possible action of mind on matter. But the 
whole regi8n is unexplored territory, and it is conceigable that 
matter may react on mind in a way we canat present only dimly 
imagine. In fact, the barrier between the two may gradually 
snelt away, as so many other barriers have done, and we may 
end in a wider perception of the unity of nature, such as 
philosophers have already dreamt of. 

I care not what the end may be. Ido care that the inquiry 
shall be conducted by us, and that we shall be free from the 
disgrace of jogging along accustomed roads, leaving to out- 
siders the work, the ridicule, and the gratification, of unfolding 
a new region to unwilling eyes. E 

It mgy be held that such investigations are not physical and 
donot concern us. We cannot tell without trying. In that I 
trust my instinct: I believe there is something in this region 
which does concern us as physicists. It may concern other 
sciences too. It must, one would suppose, some day concern 
biology ; but with that I have nothing to do. Biologists have 
their region, we have ours, and there is no need for us to hang 
back from an investigation because they do. Our own science, 

f Physics or Natural Philésophy ¢ its widest sense, is the 
Ring of the Sciences, ahd it is for us to lead, not to follow. 

An@ I say, have faith in the Intelligibility of the universe. 
Intelligibility has been the great creegl in the strength of which 
all intellectual advance has been attempted, and all scientific 
progress made. 

At first things always look mysterious, A cémet, lightning, the 
aurora, the rainbow—all strange anomalous mysteri®us appari- 
tions. But scrutinized in the dry light ®%f science, their 
relgtionship with other better-known things becomes apparent. | 
They cease to be anomalous; ald though a certain mystery 
necessarily remains, it is no more a®property peculiar to them, ìt 
is shared by the commonest objects of daily life. Se 

The operations of a chemist, again, if conducted in a hap- 
hazard manner, would be an indescribabl® medley of efferves- 
cences, pregipitations, changés in colour and in substance; but, 
gwided by a thread of theory running thgpugp them the processes 
fall into a segies, they all become fairly intelligible, and any 
explosion or catastrophe that may occur is capable of explanation 


tog. 

. Ree I say hat the doctrine of ultimate intelligibility should 
be pressed into other departments abso. At present we hang 
bak from whole regions of inquiry, and say they are not for us, 
A few we are beginning to grapple with. The nature of disea-e 
is yielding to scrutiny with fruith result ; the mental aberrations 
and abnormalities of hyfnotism, duplex pergonality, and allied 
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phenomena, ate now at st being taken under the wing, of within a comparatively short period of his death, he con- 


science after long ridi@ule and contempt. The phenomenoneof ! tinued to work at his special subject, and contributed e 


crime, ge scientific meaning and gustification of altruism, and 
other matters relating to life and conduct, are beginning, or 
perhaps are barely yet beginning, to show & vulnerable front 
over which the fora@s of science may pour. 2 

Facts so strange that they have bétn called miraculous are 
new no longer regarded as en@rely inceedible. All occurrences 
seem reasonable when contemplated from the right point 
of viey, and some are believed jn which in their essence®re still 
quite marvellous. Apply warmth fore a given period to a 
sparrow’s egg, and what result could be more incredible or 
magical if now discovered for the first time. Te possibilities 
of the universe are as infinite as is its physical extent. Why 

(whan we grope with our eyes always downward, and deny the 
possibility of everything Su@of our accw&stomed beat. 

If there is a puzzle abou? free-will, let it be attacked ; puzzles 
mean a stat? of half-knowledge; by the time we can grasp 
something more approximating to the t@tality of things the 
paradoxity of paradoxes drops away and becones unrecognizable. 
I seer to myself to catch glimpses of clues to many of these old 
questions, and I urge that we should trust consciousness, which 
has led us thus far ; should shrink from no problem when the 
time seems ripe for an attack upon it, and should not hesitate to 
press investigation, and ascertain the laws of even the most 
recondite prdblems of life and mind. 

What we know is as nothing to that which remains to he 
known, ‘This is sometimes said as a truism ; sometimes it is 
half doubted. To me it seems the most literal truth, and that 
if we narrow our view to already half-conquered territory only, 
we shall he false to the men who won our freedom, and treason- 
able to the highest claims of sfience. 

I must now return to the work of this Section, from which I 
have appeently wandered rather far afield, furthér than is 


occasionally a wige outlook is wholesome, and that without such 
occasional survey, the rigid attention to detail and minute 
scrutiny of every little Tact, which are so entirely admirable and 
are so rightly here fostered, are apt to become unhealthily dull 
and monotonous. Our life-work1is concerned with the rigid 
framework of facts, the skeleton or outline map of the universe: 
and, though it is well for us occasionally to remember that the 
texture and colour and beauty which we habitually ignore are not 
therefore iñ the slightest degree non-existent, yet it is safest 
speedily to return to our base and continue the slow and labori- 
ous march with which we are familiar and which experierfce lms 
justified. It is because I imagine that such systematic advance 
is now beginning to be possible in a fresh and unexpected 
direction that I have attempted to direct your attention to a 
subject which, if my prognostications are correct, may turn out 
to be one of special and pecultar interest to humanity. 


—-9—_— 


° ° 
THE LATE PROF. MARTIN DUNCAN, F.Ẹ.S. 


WE have already announced the death of this well- 
known geologist; and now give a brief account 
of his services to science. 

Asa Fellow of the Royal, Linnean, Geological, and 
Microscopfcal Sgcieties, and for some time President of 
the two last-named of these, it goes without saying that 
«his attainments were of po mean order. Educated fr 
the medical profession af King’s College, London, he 
matricvlated at the London University in 1841, taking 
honours in anatomy and physiology in 1844, and the 
degree of Bachelow of Medicine in 1846, in which year 
also he qualified as a Memb®r of the Royal [ollege of 
‘Surgeons. His egpyife was passed at Rochester with 
Prr Martin, and at Colchester, where he wasgin practice 
for somé years, and evhere the soewan the estegm of all 
who knew him that he was elected Mayor of that city. 
Fascinated with the study of géology, and impressed with 
the idea that to make atly,mark in the scientific worldga 
man should take up some søčcialitė, he not only ob@ained 
a broad grasp of his favourife subject, but devoted him- 
self especially to a study of fossil cerals andechinoderms, 
on which subjectS at interyals hq publighed numerous 
valuable memoire. Indee@? for many years, and *up to 
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customary—perhaps fyrther than is desirable. But I hold 
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many important papers to the Annals and Magazine of 


Natural History, the Journal of the Geological Society, , 


the Geological Magazine, Quarterly Feurnal of Aicre- 
scopical Science, the Philosophical Transactions and Pro- 
ceedings of the Royal Society, the Proceedings and 
Transactions of the Zoological Society, and the Journal 
of the Linnean Society. i 

He soon found that residencg out of I,ondon, away 
from scientific societies and important works of reference, 
was a great obstacle to work, and that if he was to make 
any real progress with his special studies it was absolutely 
necessary for him to seek some appointnfent in the metro- 
pélis. Fortunately for him, as it happened, the Chair of 
Geology at King’s College became vacant, and he was 
appointed to filleit. This at once gaye hime the oppor- 
tunity he had so long hoped for, and the preparation of 


ahis lectures proceeded side by side withemuch usefuMvork, 


which, by degrees, he found time to publish. Such, for 
example, was his account of the Madreporaria collected 
during the expgdition of H.M.S. Porcupine, which ap- 
peared in the Transactions of the Zoological Society 
(Part 1, vol. viii. p. 303, &c., and Part 2, vol. x. p. 235, 
&c.); his description of deep-sea and litoral corals from 
the Atlantic and Indian Oceans (Prac. Zool. Soc., 1876, 
p. 428, &c.) ; and his important revision of the Echinoidea, 
printed in the Journal of the Linnean Society, of which it 
occupied four numbers. 

This was all strictly scientific work, but by no means 
represented all that he accomplished. As a popular ex- 
ponent of the teaching of geology and zoology, especially 
in regard to the lower forms of life, he published many 
excellent articles which were designed to awaken an in- 
terest in subjects little investigated, though well worthy 
of attention. 

Lucidly written and full of facts, these articles were at 
once instructive and suggestive, and from a teachers’ 
point of viw did more to educate youthful naturalists 
and engourage*research than any of his more scientific 
papers, which, being of a more technical character, weree 
less acceptable to the majority of readers because less 
intelligible to them. e 

Of this class were his articles on “Corals and their 
Polypes” (Zatellectual Observer, 1869, pp. 81-91, 241-50. 
with two colqured plates); “ Studies amongst Amœæbæ ” 
(Popular Science Review, 1877, with two plates)? and 
“ Notes on the Ophiurans, or the Sand and Brittle Stars ” 
(Popular Science Review, 1878, wilh a plate}. 

His attention, however, was not confined to inverte- 
brate zoology or geology. In 1878 he commenced the 
publication, in six volumes¢quarto, of a popular “ Natural 
History,” which had the merit of being written by a 
number of able specialists upon a comprehensive plan 
under IMsedirection, and, while taking upon hipself the 
laborious duties of editor-in-chief, he contributed many 
of the sections himself. Thus, while securing the co- 
operation of such well-known zoologists as the late Prof. 
W. K. Parker, the late Mr. Dallas, Prof. Sgeley, Prof. 
Boyd Dawkigs, Dr. H. Wéodward, Dr. Murie, Mr. H- 
W. Bates, and Mr. R. B. Sharpe, he himself undertook 
the preparation of the articles,on®¢Apes and Monkeys, 
Lemurs (part), Edentata, MarSupialia, Reptilia, and Am- 
phibia. *He also wrote the introducti8n tambe Inverte- 


brata, and the articles Vermes, Zoophgtes, and Infusoria e 


which appeared in the last vplume, published in 1883. 
For an exctllent sA€mmaryeof maging zoology, in which 
the appearance, structure, and habitS of sncheanimals 
and 
described, the reader may be referredgo a little volume * 
by Dr. Duncan, entitled “ The Sea-shore.” Itéorms,one 
of a series of “ Natural History Ramblas,” igstied a few 
years since by the Society for Promoting Christian 
nowledge, ard, for the amount of inform®on which i: 
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lants as may beẹfound upon our coasts are well 
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contains, as well as for its lucid expression, deserves to 
be better known. : 

Dr. Martin Duncan was undoubtedly one of the work? 

+ ing bees in the great hive of science; and in his own 
quiet, unostentatfous way has stored*up a considerable 
amount of material the value of which will ebe more and 
more appreciated as those for whose benefit it was accu- 
mulated come to examine and understand it. 

In his ardent devotion to science, and patient industry 
in spite of tréals and troubles which would have deterred 
many less earnest workers, he set a bright example, 
which those of a younger generation of naturalists would 
do well to follow, 
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NOTES. 


Ir seems fhat tho% members of the Govefament, whichever 
they may be, who age responsible for buildings for science and 
art, have determined to erect new galleries for the Art Museum® 
at South Kensington ; practically to cover all the ground which is 
supposed to be apglicable for art purposes there. 
ings are to cost some £400,000, and, when this money is spent, 
we suppose the South Kensington Art Museum will be finished. 
We suppose, also, that the building of a Science Museum will, 
by this action, be delayed for another twenty years. ` Thil will 
be a great victory for art, and will afford another interesting 
example of the results of the way in which matters scientific are 
managed in this country. i 
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cae to the local post-office this week®opened, and accompanied 
by°a slip giving the package a ‘commercial value’ of twelve 
dolars, and assessing a duty of 25 per cent. The local @pllector 
of customs thinks that I am resisting the just claims of a hard- 
working Government in delaying payment ;,but curiosity as to 
how they discover the cofimercial value of a paper whose real 
audience might, I think, be numbéred on the fingers of the two 
hands, @as led me to appeal the case.” 





Science states that the executor$of the estate of the late William ‘ 
B. Ogden, the first Mayor of Chicago, have selected the Uni- 
versity of Chicago as one of the beneficiaries, giving it a scien- 
tific school. The gift, which will amount to from three hundred 
thousandato half a milliow dollars, wèll endow a separate depart- 
ment of the University, to be caed the Ogden Scientifio- 
School, its purpose being to furnish graduate students with the 
best facilities possible for scientific investigation by courses of 
lectures and labo®itory practice. The income of the goney 
appropriated is to be devoted to and used for the payment of 


These Wild. ? Salaries and fellowships, and the maintenance of laboratories in 


physics, chemistry, biology, geology, and astronomy, with the 


| subMivisions of these departments. A large share gf the time of 


the professors in the school is to be given to original investiga- 
tion, and encouragement of various kinds is to be furnished 
them to publish the results of their investigations, a portion of 
the funds being set apart for the purpose of such publication. 


Ir seems as if in time the publishers of sea-side guides may 


et : . £ f : 
Mr. EDGAR THURSTON, Curator of the Government Museum | realize that some people who require a holiday are intelligent, 


at Madras, has been appointed to officiate for two years for Dr. 


possess eyés, and perchance even some acquaintance ith natural 


Watt, at Calcutta, in reporting on economic products and or- history, We have just received a copy ef Johnson’s illustrated 


ganizing collections of products and manufactures for the Calcutta 
and other Indian Museums; his duties at Madras being in the 


meantime discharged by Dr. Warth, of the Geological Depart- 
ment. oe 


PROF. GOEBEL, of Marburg, has been appointe@ to the Chair 
of, Botany at Manich in succession to the late Pfof. Naegeli, 


WE regret to announce the death of Dr. Weiss, the Professor 
of Botany and Director of the Plant-Physiological Institute of 
the University of Prfgue. . 


‘í Visitors’ Companion” to Eastbourne and fts vicinity, which 
contains, besides the matter usually supplied, an account of the 
flora, consisting of 291 varieties of wild flowers, 9 orchids, 18 
ferns, 12 mosses and their allies, 34 varieties of sea-weeds (with 
directions for collecting and preserving them); particulars are 
also given of 56 varieties of butterflies (with time of appearance), 
45 varieties of moths (with time of appearance, and how to catch 
them by the electric fight), 29 varieties of wild bees, pebbles, 
fo&sils, land and freshwater mollusca, a brief geological survey 
of the district, and an extensive list of wild birds which fre- 


THE late Cardinal Haynald’s important herbarium and | quent the neighbourhood, together with a guide to fresh and 


botanical library has been placed in the Natienal Museum at 
Budaffest. 


WE learn from Madras that the observations made under the 


salt water fishing. Have we to thank Prof. Huxley’s local 
influence for this? 


AN exhibition of the sucgesses in acclimatization achieved in 


direction of the late Mr. Pogson are in a forward state of | Russia will be opened gt Moscow, è connection with the Inter- 
reduction, and that the geal activity of the Observatory is not to | natiapal Congresses of Zoology and Prehistoric Archaeology and 
be measured by the fact that'ehe last published volume of | Anthropology which will be heldęin the Russian capital in 
observations contains the record of those made in 1870. The | August 1892. The results of the numerous experiments in 
funds at the disposal of the Madras Observatory have not per- | acclimatization of a great variety of plants which have been 
mitted tke regular®and early publication of the fasses of | made during the last twenty-five years, especially in the Asiatic 


observations which the indfstry of Mr. Pogson and his assistants 
has accumulated, and the scheme which the Director proposed 
to himself did not permit him to give, from time to time, an 
abstract of his’ work throughe the ordinary and “recognized 
channels open for the dissemination of astrodomical results. 
My. Michie Smith writes that the ‘‘ Variable Star Atlas ” alone 
contains the observations oP about 60,000 stars, made and 


° reduced bymahbgePogton. We may express an earnesiwish that 
e no long time may bé@suffered to elapse before astronomers have 


angppportunity of judging the galue of this mass of matgrial in 
an interesting branch of astron8mical inquiry. ° ° 
e ? 


UNDER the McKinley régime it seems to be a very generous 

e thing for an American savant to communicate a pape to a 
British sogety. Gre of them writes as follows to the Nation :-— 

t A? lear socjety of Scotland, in pursuance of its liberal 


dominions of the Empire, will be exhibited.g 


eIn a Vice-Presidential Report to the U.S. National, Geo- 
graphic Society, on the ‘‘Geogrfphy of the Air,” Lieut. A. 
W. Greely reviews the progress of meteorological science Guring 
the past year, chieQy with reference to the work of American 
meteorologists. Referring to the recen®@ controversy on the 
causes of cyclones and anticyclones, he says :—‘‘ The status of the 
meteorological discussion which has bema @ping on for some tie 
seems to be his. A number of men, applying themselves té 1m- 
vestigation in separat bitches or stages of the same science, 
are attempting to reconcile heir views, which, based as they 
are upon entirely different processæ of investigation, are not 
efttirely accordant. Some ae léast of these writers are still 
apparently groping in the preliminary, the ‘natural history’ stage 
of the science of meteorglogy, while’one alone stands as the ex- 


policys mailed to me fifty author’s copies of a paper which had ponent of the ‘natural philosophy’ of meteSrology.” e This view 
been hgnour@f by admission to its Transactions., „The bundle | seems somewhat inappreciative, 2nd the aceount given of Dr. 
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Tann’s work ifadequate aad not quite correct. Dr. Hann’s large quarto volumes. Vol. i. contains :—A discussio by uM. * 
aemoir demonstrated Yhat the temperature conditions of anĝ- | Fron on the character of the thunderstorms of the years 1887 and e 


‘yclones,@nd probably extra-tropical c}clones,areinconsistent with | 
ae convectional hypothesis as worked out by Prof. Ferrel, and he 
iggested as an alterpative that their cause is to'be sought m the 
eneral circulation of the atmosphere. Sut he did not*originate 
his view, which Had been put forward lefig before by Werner 
siemens ; nor did he attempt to develop it. It is incorrect, 
herefore, to represent this hypwthesis as the main objeck of ; 
tis memoir. In connection with the Work of the Weather | 
Sureau, of which Lieut. Greely is Director, he noticgs the experi- \ 


1888, with charts for each day on which such storms occurred ; 

a review by M. Moureaux of the magnetic observations at Park , 
of Saint Maur, togethee with facsimile curves of the most in- 
teresting disturaances. Owing to an agreement with Green- 
wich Observatory, the cyrves published in this country and in 
France will generally correspond to the same disturbances, and 
will therefore allow of interesting comparisons. Résumés of the 
magnetic observations made at 53 other stations“n France are 
also published. A discussion by M. Angot of the phenological 


aents of Prof. Marvin on wind pressures and velocities, which pets other periodical phenomena during the years 1886 and 1887. 


he results of some previous experimenters in proving that 
ibe indications of the Robinson anemomtter are too high ; also 
Ihat pressures #omputed from velocities by the usual formula are 
auch in excess of the truth ; the result being that the pressure 
computed from the readings of the Robinson agemometer, when 
he actual velocity is sixty miles per hour, is 50 per cent. too 


iigh. Other subjects briefly noticed are Finley and Hazen’s b 


work in connection with tornadoes, and Prof. Russell’s on cold 


waves. ë 


e 

IN a pamphlet entitled “ Physical and Geological Traces of 
Wermanent Cyclone Belts,” Mr. Marsden Manson treats of a ! 
somewhat large subject in the small space of ten pages. Starting | 
with the assumption that the main features of the barometric | 
zones of the earth have been the same throughout past ages as 
whey are at the present day, and that there has always been a 
belt in the north temperate zone, between 50° and 602 N. lat., 
which is the mean ftack of maximum cyclone frequency and 
Mow mean pressum, he infers that, owing to the diminished 
‘pressure, this has always been an axis of upheaval, and at the 
lsame time, owing to excessive precipitation, a zone of maximum 
ldenudation, His ideas are apparently suggested by the geo- 
logical structure, the orographic and meteorological features of 
North America, and little or no attempt is made to verify his 
inferences by the geological and meteorological conditions of 
Europe and Asia, which hardly seem to bear out his hypothesis, 
Thus he instances the Archzean axis of Canada as the sgcular | 
result of upheaval and denudation along an axis roughly coincid- 
ing with the average storm track ; but he omits to show any 
similar relations between the Archzean rocks of Bohemia or the 
Alpine chain and the average course of storms in Europe. It is, 
however, altogether premature to criticize a theory put forward in 
so crude a stage of development, and it is hard to see what 
Í service can be rendered to Sience by swch premature publicae 


tion. e 
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Dr. W. Doperck has Published the observations made at | 
the Hong Kong Observatory in the year 1889. Returns were | 
received from forfy land stations, and extracts from logs of i 
ninety-threé ships which visited Chinese waters were collected 
during the year, and will be utilized in investigations of the ' 

" meteorology and typhoons ¢f the Eastern seas. The stati@ng | 
in connection with maritime meteorology extend to the Island of , 
Luzoa#and a most valuable station has been established on the | 
Island of Formosa, by the @hinese Maritime Customs. The l 
observations of the rain-band haye been regularly continued, 

rend have been found of use both in prediction of fine weather 
Sid of heavy thunf€rstorms. An advance Report issued for | 
1890 shows that considerable improvemegt in the Storm-warning 
service has been effected by the connection of the Observatory 
with the telegraph offices. A committee of jaquivy which sat ine 
the early part of 1890, has. recommended that more finangiaj 
and other assistance be given to Dr, Doberck in carry®hg out 
his work. e 


e e 

THE Central Meteorological Ofic of Raris has recently 
published its uæales for the year 1888, consisting Sf three 
NO. 1138,-Vot. 44] ° 


! tories, including also several 


These observations have now been continue@ for eight years. 


| M.°Angot has also studied the effect of the amount of cloud on 


the daily variation of temperature at Paris. A paper by M. 
Raulin on the seas@nal rainfall of various @ountrie#? in Europe, 
in which he shows that when a number of years are taken into 
@onsideration the condensation of vapour follows a regular 
seasonal range, with a minimum in winter and a maximum in 
sumofer, where the range is not interfered with by secondary 
causes, such as proximity to the sea, &c. M. Teisserenc de 
Bort presents a paper on the mode of formation of types of 


| isobars, and on the theory of the general circulation of the 


atmosphere, illustrated by diagrams. Vol. ji. contains the 
observations made at various stations and mountain observa- 
stations in Algeria, Egypt, 
Panama, &c. Vol. iii, contains values of rainfall at a large 
number of stations, with monthly, seasonal, and annual charts, 
The actual number of statf#ns reach@ nearly 1800, and daily 
values are published for 925 stations. 
e 


A REMARKABLE weather change is reported to have occurred 
at Orenburg on November 19, 1890. After a temperature of 
3° C., with heavy rain, there was a fall to — 30° C. in 20 
minutes. Some thirty Kirghises, who were returning to Oren- 
burg, were dif€nched with the rain, then frozen on their horses, 
Ten of them had®been found, and the others wage being sought 


for. Many horses and other animals succumbed to the cold. e 


SNOW-DRIFTS are found a serious disturbance of the Russian 
railWay system. With a view to forecastifg such occurrences, 
M. Sresnewskij has lately collected information about snow- 
drifts on the Russian lines during 1879-89 (ep. fiir dlet.) The 
drifts occur in the Northern and Eastern Governments, ehietly 
with south-west wind, but in Southerge Russia with north-east. 
In the north, greater gradients are required than in the south. 
The maximum of the drifting is in mid-winter, but there is more 
in the second half of winter than in thè first, that having more 
snow. In course of winter the snow grows in thickness, so that 
in March there is more to driftthan in December. The marked 
diminutéon, of drifting in February is due tp the less wind in that 
month (a fact not yet explained, gs the number ®f cyclones 
shows no decrease). Two kinds of drifting are distinguished ; 
it may be only or chiefly snow lying on the ground that is 
whirled amd carried along, or the wind may drive falling snow. 
There are moet drifts in the Months that have Yeast snowfall 
and the smallest number of days of snow. The snow-drifts in 
South Russia with north-east vied afe chiefly connected with 
anticyclomes in the central region, or cyclgnes on the southern 
border; those in the east and north with cycle European 
Russia.. In Central Russia they uccur with cyclonic winds of® 
variots direction, seldem with $nticyclgnes. a 


AN investigation (more comprehensive fhan the previous ones 
by Sorel, Fritz, and othees) of the variations of Alpine glaciers, e 
has been recently made by Herr Richter,@f the German and p 
Austrian Alpine Club. To six advances of glaciey& prevéously 
known, he adds three, and his account of th® six differs some- 
fat from previous ones, The dates of commencement of the 
) ; 
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* nine ad®ances are 1592, 1630, 1675, 1712, 1735, 1767, 1814, 
e 1835, . 1875 (?). The following are some of Richter’s con- 
clusions :—Glacier advances recur in periods varying between 
twenty and forty-five years ; on the average of three centuries, 
thirty-five years. @he advances are not ell of equal intensity, 
nor alike in their progress, .Nor is the intengity in a given 
advance-period the same in all glaciers. In the case of some 
glaciers, a period is, occasionally skipped, the advance or retire- 
ment being very weak, so that the thirty-five years period gives 
place to one Df seventy fears. The glacier variations corre- 
spond, in general, with Briickner’s climate variations. The 
glacier advance generally begins a few years after the moist and 
cool period has se? in. There is no good reason to suppose 
that, in historic time, before the sixteenth century, the Alpihe 
glaciers were smaller than now, or that variations occurred of 
different or@er and@period from those of tle last 300 years. 
About 1880, the earth was passing through a moist and cold 
period, which shoulf have resulted in a general advance ; but® 
the advance has been but slight hitherto, and, in the Eastern 
Alps, mostly absent. The cause of this is not at present clear, 
but the mild nature of this last-cold period maf have something 
to do with it. 


THE bacillus of tuberculosis, it is known, is often to be fpund 
in places lived in by consumptives, Herr Prausnitz has lately 
collected the dust in various compartments of trains which often 
convey patients from Berlin to Meran, and inoculated a, number 
of guinea-pigs with it. Two, out of five compartménts so 
examined, were found to cgntain the gbacillus ; the dust‘ of one 
rendered three out of four guinea-pigs tuberculous ; that of the 
other, two. The animals were killed after ten to twelve weeks, 
but in no case was the disease very advanced; the author 
supposes the number of-bacilli to have been but small. The 
facts, however, seem to point to the necessity of disinfection of 


such railway carriages, especially the carpets or mats, 
: e 


To the ysual gvell-known ways of stimulating muscles to con- 
eraction, viz, electrical, thermal, mechanical, and chemical, M, 
D’Arsonval has recently added that by means of light. He 
could not, indeed, @%@ any contraction in a fresh frog-muscle, 
when he suddènly threw bright light on it in a dark chamfer ; 
‘but having first in darkness stimulated a muscle with induction 
currents too weak to give a visible effect, andethen suddenly 


+ illumifated the muscle with an are light, the muscle showed 


slight tremulation. Nofghinking this conclasive, however, M. 
D'Arsoaval attached a muscle to the middle of a piece of skin 
stretched on a funnel, and connected the tube of the funnel by 
means of a piece of'indiafrubber tebe with the ear. The muscle 
being now subjected to intense intermittent light, he heard a 
tone corresponding to the period of illumination, and this 
ceased when the musđe was killed with heat, Arel®ht was 
used, which was concentrat®@l by a lens and passed through an 
alum-solution to stop the heat rays. 


For nearly,two years there has been at workin Denyer, Colo., 

e an automatic refrigerator system,*which seems toebe thoroughly 
successful. Ammoniacal liquor in the proportion of 29 parts 
put ammonia to 71 part? wageg, is forced through a main to the 


e point where refrigeratjon is desired ; a sudden increase qf space is 


afforded theae» qujck vaporization, and after absorption by 
“water, the liquid returns by suction to the central station. There 
are“wo miles of mais having conneaion with twanfy-nine 
boxes, each cantainin® a grill near the top to which the liquor is 
e 24mitted. The space formerly devoted to ice is a clear gain; 
*and the temperatuge, instead of being a varying quantity, 


ean -depegdent on the arrival of the ice man, and never below 40° F., 


can be reduced ™ any degree above 25° F. in a few minutes, 
and kept within 2° of the same. The air is dry, sweet, and 
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tobacco. eButeit is pointed ont that failure of the best 


F 

è ° 
clean ; the moisture collects on the gill as frost. eIn one experi. 
mht a piece of meat was kept six months and then cooked an¢ 
eaten, and it seemed no way different from fresh meats 


THE French Sgciété de l’Encouragegent lately offered a prize 
of 1000 francs for conservation of potatoes and other vegetables. 
Four of the fve applicanf used some isolating gubstarice (wood- 
ash, sawdust, rye-straw vith sand}. M. Schribaux, who gain&d 
the prige, puts potatoes for ten hours in a 1} per cent. solutiom 
of comercial sifphurig acid to &ill the buds (a 2 per cent. solu” 
tion for thick skins). The potatoes are taken out and thoroughly 
dried, and the will keep without alteration more than a year. 
The same solution serves for repeated immersions, the con- 
centration remaining congtant. The psocess is not applica te, 
onions. Another prize by the sante Society (3000 francs) im 
awarded to M. Candlot for a memoir treating ofthe action of 
sea-water on cements, He Shows that the sulphate of lime 
resulting from dec@mposition of sulphate of magnesia by lime- 
salts of the cement combines with aluminate of lime to give a 
double crystalline salt containing half its weight of water. The 
crystallization of a salt so greatly hydrated involves considerable 
swedling, and this accounts for the disaggregation of cements in 
marine work. M. Candlot has observed the curious fact that 
over-baked lime, which takes several days to extinguish in 
water, is extinguished in a few minutes in a 3 per cent. solution 
of chloride of calcium. This is thought to have important 
practical bearings, 


. 

M. RasParL has lately called attention, in the Zoological 
Society of France, to the serious diminution of bigds in that 
country through destruction of their nests, Some insectivorous 
species are becoming very rare, while the ravages of parasites on’ 


useful plants are extending. Boys, of coarse, do a great deal of 


the mischief; and of the various animals which attack nests 
(the squirrel, the hedgehog, the dormouse, the magpie, &c.) 
M. Raspail regards the cat as the worst offender. On a'recently- 
wooded property of about 7 acres he observed last year as 
follows :—Out of 37 nests, carefully watched, only 8 succeeded ; 
29 were destroyed, I4» of these by the cat, though effort had 
begn made to ward off this insatiable marauder. On a large 
property in the centre of a village the owner had about 80 cats 
annually caught in traps. The place having lately changed 
hands, the gardeners estimate that more than 100 nests were 
destroyed last year, three-fourths of these by cats. M. Raspail 
advocates a rigorous application of the law for protection of 
insectivorous species, the disqualification of the cat as a domestic 
&nimal, and the giving®f prizes to*foresters and others for de- 
structfon of all animals which prey on eggs and young in. the 
nest. e 


ToBAcco fermentation, a very essential process, is brought 
about by firmly packing ripe tobacco in large*quantities. It had 
been generally supposed that the fermentation i8 of purely 
chemical nature, but Herr Suchsland, of the German Botanical 
S&iety, finds that a fungus is goncerned in it. In all the: 
tobaccos he examined, he found large quantities of fungi, though 
of only two or three species. Bacteriaceze were predoMénant, 
but Coccaceæ also Sccurred. When they were taken and iù- 
creased by pure cultivations and added to other kinds of 
tobacco, thêy produced changes of taste and smell which rem. 
called those of their original nutritive basè In cultivation, wf 
tobacco in Gérmany i{ hgs beers soughteto get a good quality, 
chiefly by $round cultivation, and introduction of the best kinds 


sugcess may be due to theefact that.the more active fermenting 
fungi of the original country are not brought with the seeds, and 
the ferments here gannot give suwh good results. Experiments 
made with a view to impfrovement on the liges suggested haye 


apparestly provedl succes@ful. ee 3 
ag ee 
fe 
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A PROFITABLE industry, “ittle heard of, is carried on among 
«e hills of Connecticut (Sez, Am.). It is the manufacture 8 
rch oi],@which is used largely for*confectionery, and gives a 
erfect wintergreen flavour, There are eight mills in the State 
-the first built onjy ten years ago. Birch brush, without 
liage, and not ovgr 23 inches in diamet@r, from the black, moun- 
uf or sugar birch (not the yelfow or wifite), is chopped up and 
oiled with water in tanks. The steam, passing throygh an 
“on pie near the top, is conftensed in a c8il immersefi in 
inning water, and drops into a glass jar. The oil is much 


eavier than water, and in the crude state is o® copper hue. ; 


phe mills work only from October to April. A good deal of 
Erted birch oil is usegl ig tanning leather to imitate Russia 
rather. e 


- 
WE have just received the Repgrt for 1890 of the Botanical 
ixchange Club of the British Isles. There are about fifty 
aembets, and a list of the plants that are Wanted is sent out 


very spring. The Secretary is Mr. Charles Bailey, Ashfield | 


ollege Road, Whalley Range, Manchester. The distributor 
or last year was the Rev. E. T. Linton, one of our most pains- 
aking Britishebotanists, and the Report is edited by him. ‘Phe 
aumber of specimens received was 4100, from twenty-six con- 
ributors. The most interesting novelty of the year is an 
Arenaria found at-the head of Ribblesdale, in Yorkshire, which 
s nearly allied to, but not quite identical with, 4. norvegica, 
cnown only within the British grea in the Shetland Islands and 
drkney, and dA. cilicta, known only in County Sligo. Mr. 
Cinton treats it as 1. gothica, Fries., but that plant is an 
inoual, whilst the Rfblesdale plant is a perennial. It is, in 
fact, a form abo@t half-way between worvegica and gothica. 
Dut of thirty-eight pages of the Report, eleven are occupied by 
Rubi. A new general working up ofthe British Rubi is much 
wanted, and it is evident the different referees to whom the 
specimens have been sent do not use some of the names with 
the same application or ranze of significance. What beginners 
want are good typical specimens of the most distinct forms. To 
give them the intermediate connecting limks before they know 
thoroughly the typical sub-species only bewilders then® dn 
«oses the difficulty is that it is often impossible to determine a 
given plant positively without seeing it in three stages—flower, 
young fruit, and mature fruit—and nearly all the specimens sent 
to the Club arrive in a single stage. The above remark applies 
to R. mollis and tomentosa, concerning which there are eleven 
paragraphs in the Report, none of Which tend to any real en- 


lightenmeat. To Hieracia the same rem&k applies as to Rubi$ 


but Mr, F. A. Hanbury’s elaborate monograph, now fairly sfarted 
off, will put this right. Tlftee other sets of plants are at present 
receiving much attention from the members, z.e, hybrid willows, 
hybrid Epilobia, amd Potamogetons. At the end of the Report 
there is a lo&ig list of new county records. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Brown Qupuchin (Cebus fatuellus 9) from 
Guiana, presented by Miss” Phyllis Duncan; a Red-bellied 
Squirfel (Sciurus variegatus) from Trinidad, a Golden Agouti 
{Dasyprocta aguti) frgm Guiana, a West Indian Agouti (Dasy- 
procta cristata) from the West Pndies, two Violef Tanagers 

“Euphonia violacca) Sam Brazil, presented by Mr. R, J. ]. 
Tuppy, C.M.Z.S, ; a Common Otter (Zutra vulggris), British, 
presented by Mr. D. E.*Cardin®ll ; a blawbled Polecat( Putorius 
sarmaticus) from Quettah, presentgd by Colonel C. Shepherel ; 
a Vulpine Squirrel (Sciugus vulpinus) froh N@rth America, 
presented by Miss Pickford f seven L€mmings (Myodes Jgnm&s) 
from Norway, presented by Mr. T. T. Somerville ; two Sparrow- 
Hawks (Accipiter nisus), British, presępted by Nr. Digby F. W. 
Nicholl, ẹF.Z.S. ;*a Grey Parrot (Psittacus erithacus) from 
- West Africa, presanted by MSS. Hale : a Golden Eagle Aguila 
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of spots *agcording to Prof. Spörer's ohs@rvations, gnd those 
found for prominences by Prof. Kicc#, The pairs of like curves 





chrysacius), European, presented by Captain Taylor ; a Common 
| Chameleon (Chamelion vulgaris) from North Africa, a Dwarf 

Chameleon (Chameleon pumilus) from South Africa, presented 
! by Captain Wood; two Common Chameleons (Chameleon vul- 
| garis) from North Affica, presented by Mr® E. Palmer; an 
Egyptian Ichnemon (Zerpestes ichneumon) from Spain, a Black- 
headed Caique (Cazca melanocephala) from Demerara, deposited ; 
a Yak (Potphagus grunniens), born in the Gardens. 
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| . OUR ASTRONOMICAL COLUMN. 


è PERIODIC VARIATIONS IN THE LATITUDE OF SOLAR 
| PROMINENCES.—From a paper by Prof. Riccò, in Comptes 
1 reftius for August 3, it appears that the mean latitude of solar 
* prominences varies periodically in the same way as that of spots. 
During the last eleyen years observations of the forg, position, 
and dimension of solar prominences have been made at Palermo 
on 2207 days, with thesame refractor and spgctroscope. $n this 
| period 7663 prominences have been observed, having a height 
equal to or greater than 30”. Neglecting a few irregularities, 
the gbservations show that about the time of maximum soar 
activity prominenges occur nearest the sun’s euator ; the mean 
latitude for both hemispheres in the second year after the last 
maximum being 27°°5. There is then a rapid general increase 
in the latitude of most frequent occurrence up to the minimum 
epochs, the mean latitude for both hemispheres in the year follow- 
ing the last minimum—that is, in 1890-—being 41°°3, In other 
words, up to the commencement of the mmimum period pro- 
minences approach the equator. They then appear in high 
latitudes, to descend again to the equator in an eleven-year cyc.e. 
The intimate relation that exists between this variation and that 
observed in the distributionef spots is evident from an inspection 
of the accompanying figure, which represents the mean latitudes 


Prot. 
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Ricco.) 







Spots, 
(Sporer.) 


Heliographic Latitudes. 
North—South . . . 


run almost parallel to each other, and are separated by an 
approximately equal number of degrees at all points. It 15 
worthy of remark that the photographs of the solar corona 
recently investigated by Prof. Bigelow exhibit a Movement in 
latitude whichis most probably connected with the Jatitude 
variations of sun-spots and prominencey . 


PHOTOGRAPHY OF SOLAR ®PROMINENCES AND THEIR 
SPECTRA In the American Journal of A a est, and 
Astronomische Nachrichten, No. 3053, Pref. ©. 
some results which he has obtained in solar prominence photo- 
graphf, ,utilizipg the gnethods® noted ¢n NATURE, vol. aiii. 
p.+133. With the fourth-order spectr&meof a grating havirg 
14,438 lines to the inch, and both radial and tangential slits, the 
broat H and K lines invawably have bright lines running through 
them, apparently to the top of every promigence. This is an 
important fact, for the position of H and K in tlhe specgrum 
makes it unnecessary to stain the photographiceplates®or prolong 
the exposure, as would be the case if the C line were employea ; 
and their chgracteristic banded appearance rend¥ys them pecu- 


i seta 


. Hale gives. 
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liarly useful as backgrounds for the bright prominence lines, and 
allows the use of a wide slit. Working with a tangential slit, 
Prof. Hale has ‘obtained excellent photographs of reversals.of 
H and K. The former line is found to be double, the com- 
panion being abeut 1'5 tenth-metres legs refrangible, and pos- 
sibly coincident with a line of hydrogen at A 3970°25. The 
photographs also show three bright lines, whi@h appear to be 
coincident with the lines a, 8, and % of the hydrogen series, 
The first of these is seen asa double line, the components of 
which are separated by a fraction of a tenth-metre. 

It is high*y probable*that a large number of prominences 
cannot be made out by the ordinary method of observing the 
Cline. These invisible or ‘‘ white ” prominences must therefore 
be detected photgeraphically. But as it would be an extremelyo 
troublesome process to take a set of photographs with the slit 
tangential to various points on the limb, and as promineftces 
having a considerable elevation could not be easily photographed 
by this meshod, angther arrangement has ‘keen devised which 
nullifies these objections, and allows eye observations of C to 
be made while the exposure to the H and K region is going on. 
Certainly, if Prof. Hale should be able to do for invisible præ 
minences what has been dope at Palermo for those visually 
observable, our knowledge of the relation between the two 
classes of phencfnena and their connection with sun-spots 
would be considerably extended. 





UNIVERSITY AND EDUCATIONAL eè 
INTELLIGENCE. 


THE following is the list of candidates successful in the compe- 
tition for the Whitworth Scholarships and Exhibitions, 1891 :— 
(1) Scholarships, £125 a year each (tenable for three years) :— 
Robert W. Weekes, elegtrical engineer; William G, Rennie, 
engineering student ; Thomas G. Jones, engineer ; William H. 
Pretty, mechanical engineer. (2) Exhibitions, 450 year each | 
(tenable for one year) :—Julian J. King-Salter, Student ; Louis 
Martineau, engineer ; Harold R. Cullen, engineer apprentice ; 
Frederick Hossack, mechanical engineer; William A, Lelean, 
engineering draughtsman; William F. Nixon, engineer; John | 
Chambers, draughtsman ; Joseph W. Kershaw, student ; Charles 
H. Gadsby, engineer’s draughtsman ; FrederickęCharles Lea, 
apprentice millwright ; George Thomas White, mechanic; 
Joseph H. Gilson, marine engineer; Henry Fowler, eengineer 
apprentice ; Arthur E. Malpas, engine fitter apprentice ; James 
Hall, student ; Walter E, Lilly, engineer ; Charles Jefcoat, Jun., 
turner; Percy V. Vernon, fitter; George E. Armstrong, engi- 
neer student; Martin DeVille, draughtsman; Richard H. 
Cabena, marine engineer’s draughtsman ; Frederick Dodridge, 
engine fitter; Alfred J. Ward, mechanical engincer ; William 
E. Tabbs, coachmaker ; Alexander Norwell, mechanical engi- 
neer; Richard Baxendale, draughtsman; Walter Amor, fitter ; 
Thomas Bouts, engine% ; Alfred Meyer, draughtsman; John 
W. Anderson, draughtsman. 


The list of successful cgndidates for Royal Exhibitions, National 
Scholarships, and Free Studentghips, 1891, is as follows :— 
National Scholarship for Biological Subjects—George S. West, 
student. National Scholarship for Chemistry and Physics— 
James Bruce, studenf. National Scholarship for Meghanics— 
Sydney @. Starling, student. National Scholarshi#s—Charles 
H. Sidebotham, student ; Bernard E. Spencer, student ; James 
H. Smith, pattern maker ; John Ball, engineer ; Charles Harold 
Robinson, tobacconist ; George W. Fearnley, student ; Charles 
J. Gray, stuglent ; Francis Carroll, student; Ralph 9f. Archer, 
teacher; Harry Verney, fitte?; James Thowpson, teacher. 
Royal Exhibitions—Hubert Cartwright, student; Walter H. 
Véatson, laboratory awistapt; Sidney G. Horsley, student ; 
Charlie R. Cross, student ; Watson Crossley, cotton weaver ; 
Samuel rother®, farmer; Peter Pinkerton, student. Free 
Studentshtps—Davig Baxandall, student; Herbert C. Robin- 
son, student; William G. Freeman, student; Charles H. 
Gaisby, engineer’s draeghtsma# ; Stephgn Pace,none j William 
H. Dolman, teachem * s 
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Academy of Sciences, August 10.—M. Duchartre in the 


chair. —Artifigjal production of a micaceous trachyte, by Mèl. 
; è. 
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F. Fouqué and Michel Lévy. Thiw trachyte was obtained b 
tĝe action of water under pressure on a glass resulting from th 
fusion of Vire granite, andgt a bright red heat. The rock wa 
Romogeneous, and its sections exhibited beautiful Mtahedra 
crystals of a varigty of spinel in conngction with orthoclase am 
black mica. —Note on an experiment on ostyjculture that has bee 
carried out in the fish-pend of the Roscoff Laboratory,by M. H 
dè Lacaze-Duthiers.ePhysiological research®on carbon mgm 
oxide in a medium containing it in the proportion of one tem 
thous@mdth, by M. N. Gréhant. After passing a mixture 
confaining a teff-thougandth pt of carbon monoxide throug® 
blood for half an hour, it was found that the respiratory capacity 
of the bloodevas diminished from 23'7 to 23'0 per cent. Th: 
difference (0°7) represents the amount of oxygen replaced by 
carbon monoxide. When the gas was passed through 
pressure of five atmospheres, it was found that the respirator 
capacity had diminished from 23°7 t® 17'2. This result may bn 
applied to the detection of small quantities of cation monoxide 
in confined air, andpit also imdicates that it is not only the per 
centage proportign of the gas which must be considered i» 
questions relating to the absorption of it by hæmoglobin, or thi 
remained the same in both experiments, viz. py};7th.—On the 
refraction and dispersion of crystallized chlorate of soda, by M, 
Frantz Dussaud. The author has measured with five differen’ 
ingruments the refractive index of chlorate of soda at tempera- 
tures between o° and 30°, and for twelve lines in ehe spectrum 
For the sodium line (D) and a temperature of 20° the valut 
obtained is 1°51510. The result for a is 1°50197, and for Cd (18) 
1°58500.—On the habits of Godius minutus, by M. Frédéric 
Guitel.—On the pathological types of the curve of muscular 
action, by M. Maurice Mendelssohn.—On the preventive in- 
oculations of yellow fever, by M» Domingos Freire. The author 
has inoculated 10,881 persons with cultures of Aféerococet. 
amaril, The mortality of those so vaccinated was 0:4 per cent., 
although the patients lived in districts infeeted with fellow fever, 
whilst the death-rate of the uninoculated*durigg the same periodi 
was from 30 to 40 per cent. These results have led the Govern 
ment of the Brazilian States to found an*institute for the culture 
of the virus of yellow fever and other infectious diseases, and tc 
appoint M. Freire the director.—On a new incandescent light, 
by M. Bay. 
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THE CONGRESS QF HYGIENE. 


E continue this w&ek our 2cGount of the work done 

at this Congress. It will be clear thaewith the 

spfce at our disposal % is only pdssible to tefer to 

few among the many subjects discussed. Among these 

we have selected those which have the closest 

Ggnnection with those researches now attracting special 
attention. e °. o . 

In reggrd to the “subject of tuberculosis it was cer- 
tainly a happy inspirationeof the efficials of the Bac- 
teriological (IT.) and Comparative Pathological (III.) 
Seéttions of the International Congress of Hygiene and 


Demography, to call a joint meeting in order that a ful | 


discussion of the scientific and practical bearings of the 
questions relating to “the transmission of tuberculosisfrom 
animals {ò man by means of flesh and milk derived from 
tuberculous animals” might be possible; and it was also 
fortunate, as far as its success was concerned, ‘that the 
discussion was opened by Profs. Burdon Sanderson and 
Bang, each of whom in bis own sphere is singularly well 
fitted to lay before the members of the Sections what 
is at prgsent known in the medical and veterinaty scientific 
worlds concernifg this important subject. Prof. Sander- 
son’s early i%searches on tuberculosis have opeied u 
the way for much ef our present knowledge on the suf 
ject, in addition to which he has watched the question 
most carefully through its various stages of evolution ; 
whilst Prof. Bang, by his numerous practical observations 
and scientific experiments, has given a completeness to our 
knowledge which has not been attained as the outcome of 
the work of any other observer. : ., 

The discussion on this question afforded another 
instance of the intimate connection between the purest 
research and the most practical affairs of every-day 
life. 

Thus from the tenor of the discussion it may be gathered 
that the danger arising from tfe ingestion of tuberculoys 
milk and meat has probably been exaggerated. e 

Some of those who took part in the discussion, for 
example, seemed to doubt whether primary tuberculosis 
of the alimentary canal—z.e. tuberculosis confined to this 
region and evidently the result of infection through the 
mucous membgane—was ever met with in adults, and even 
whether it was of very frequent occurrence in the child ; 
whilst other speakers wêre able to instance out of their 
own experience certain cases of the former and many of 
the'latter, strongly accentyating the fast that such primary 
disease of the int stinal canal does exist. Then, again, 
one speaker was convinced that Koch’s bacils had little 
2r nothing to do @fffthe production of tubercular diseaSe ; 
` but the contentionshad been met by so wore accurate 

observations and experiments "that he may he said to 
have been ruled out of court, though itewa8 on all hand$ 
agreed that the bacillus might be helped in its worleby 
various predisposing causes, many of which were brought 
_ into full prominence d@ring the qiscustion. It was also 
accepted that the tuberculosis of cattle js similar, as re- 
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gards its causal agent, to the tuberculosis of the human 
subject, and that the disease is merely apparently modified 
owing to the different conditions, and perhaps delicate 
tissue modifications, offered by the different hosts of the 


parasitic bacillus’; and from the most Careful and detailed ® 


experiments, of which a large number were described, 
there seems to be no question that tuberculosis is com- 
municable from animals to man, and certainly there 
appears to be none that it is communicable in the opposite 
direction. 

There was a general expression of opinion ds the outcome 
of the discussion that legislation of some kind or other 


*is necessary, but, as pointed out by Burdon Sanderson, if 


| 


laws were made to-morrow there is absolutely no staff of 
inpectors capħble of giving effect to any that might be 
drafted. It is probable that this gvill draw attention, 
first, to the necessity for conferring powers of inspection 
of dairy and store cattle on some central authority ; and 
second, to the necessity there is tħat our veterinary 
surgeons should undergo a thorough scientific and 
practical training, such as would fit them to fill the posts 
frgm which unfortunately they are necessarily now in 
many instances excluded. 

When all is said and done, it appears that the danger 
arising from the consumption of tuberculous meat is far 
less serious than that involved in the consumption of milk 
from tuberculous aningals, as mat, if ¢horoughly cooked, 
appears to'be perfectly innocuous, the tubercle bacilli being 
readily de8troyed by heat, whilst the nutrient properties 
of the meat itself are little, if at all, interfered with by 
judicious cooking. In the case of milk, however, in 
which the presence of tubercle bacilli has been so often 
demonstrated, it has to be borne in mind that boiling so 
alters, the c@nstituents of the milk, especially the pro- 
teids, that it is rendered very much less digestible ; ant 
its nutritive value is greatly interfered with. 

We now pass to the discussion. ® 


TYRERCULOSIS IN ALL ITS RELATIONS, 


Prof. Burdon Sanderson said the subject which he haf under- * 
taken to bring before the notice of gfe conjoint Sections for 
discussion was one of the gravest importance, for therg was no 
disease, acute or chronic, which was so productive of human 
suffering or so destructive of humag life. In a Congress of 
Hygiene the subject of tuberculosis could only be considered in 
relation to its causes, the aim of hygiene being to prevent dis- 
ease, not to cure it. He wished specially to direct attention to 
those questions which relate to the dangegs which are alleged to 
arise from the use of tuberculous fqod. 
culosis in man originate from intestinal infection? (2) If it 
does, is it possible to guard against so fearfula danger? For 
the purpose of avoiding useless discussion on subjects on which 
“there ought to be perfect agreement of opinion, &e asked that 
certain {undagnental propositions should be accepted as settled ; ® 
such as, for example, the existence of a materies morbi in the 
form of the tubercle bacillus, its gon@ant association with®the 


tuberculous process, and the Mientity of human with bovine A 


tubercle; and also that it be assumed fha art of the 
body of a tuberculous animal or any secragion of such an animal, 
would, if it contained tubercle bacilli, be a source of danger, and 
that whe use gf sucheliĝuid of part ofight to be prohibi or 
avoided. This being understood, we Were ina positign to enter 
on the questions which require answers, some of which are patho- 
logigal or etiological, the®*others practical or administrative. Thee® 


etiological questions might be said to relatetto the three possible e 


ways in which a human being may be infected Rẹ tubeale— 
namely, inheritance, pulmonary inhalation @tmospheric infec- 
tion), and food (enteric infection). The prachel issues’ were— 
s 


(1) Does gdħeral tuber- * 
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(1) Is the risk to the individual consumer of such a nature 
tgat it can be detected andeestimated ? 

(2) Is it of such anature that it can be counteracted ? 

(3) Is the collective risk to which the community is exposed 
sufficient to demand the interference of the State? and 

(4) If it is, How cfa the State interfere with effect? 

Of the two practical questions which relate respegtively to in- 
fection by milk and to infection by meat, the latter was very 
largely discussed at a Congress on the sifbject of tuberculosis 
held in Paris in 1888, and has again been discussed very re- 
cently. In the Qrst of these gebates the medical profession did 
not take a very prominent part. The question whether the 
flesh of tubercylous animals is dangerous or not was regarded 
chiefly from the point of view of the veterinarian. 

In 1888, M. Arloi@g, following out the principles enunciated 


by another gifted pathologist, the late M. Toussaint, that, 


tubercle is a disease fofdus substantie corgoris, maintained that 
the time had cgme to act ‘‘conformant à la logique.” One out 
of every six carcasses Mad been shown, he said#to be infective, 
when tested by administering it to test animals as food. He 
calculated that over ne thousand persons joined in the con- 
sumption of every such carcass, and consequently that one-sixth 
of this number—that is, about 170 persons—must be subjected 
to the risk of infectien for every animal sent to the shamblés. 
If this reasoning were true, if we could measure the danger to 
the human consumer by the presence of tuberculosis among 
animals used for food irrespectively of other considerations, then 
M. Arloing was right in his practical deduction from it that 
whatever interests conflict with public health they must give way. 
It was our duty to insist onthe right of science to dictate ; but in 
doing so it was necessary to be careful not to do so until the 
question had been looked at from all sides and the whole evidence 
had been heard. . 

In some of these discussiens it had apt been sufficiently con- 
sidered that the question was not whether the consumption of 
tuberculous meat was in itself attended with risk, but whether 
the presence of tuberculous diseases among ourselvef was in any 
way due to the fact that we occasionally eat meat which contained 
bacilli. It was not sufficient to show that on the one hand there 
was a fearful mortality from tuberculous diseases, and that on 
the other there existed a cause to which this calamity might be 
attributed, It must also be shown that the effect veas actually 
produced by thegcause, in such sense that if the eause were re- 
poved we might hope that the effect would disappear. ° 

Twenty-three years ago Chauveau fed three heifers with 
tuberculous material from the body of a cow and obtained posi- 
tive results, At that tifhe the idea that tuberculosis was a virulent 
disease wasnew. M. Villemin had made his great discovery, but 
it had not yet been accepted, and consequently Chauveau’s results 
were severely criticized, and were the subject of mych discussion, 
which &tended over several years (1868-74), during which he 
repeated his observations effectually silenced his opponents, 
and determined with the greatest exactitude all the conditions 
which afe required to insure success in the experimental pro- 
duction of tuberculosis by feeding. Gerlach about the same 
time made similar experiments ingGermany which led him to 
advocate in the most energetic manner the restriction of the sale 
of tuberculous meat. 

These two initial Jnvestigations were followed by, many 
others. Ine1884, Baumgarten showed that a couple ofunces of 
milk to which a pure culture®f tubercle bacillus had been added 
were sufficient to produce characteristic tuberculosis in the in- 
testines of a rabbit ; and that the effect of such feeding was so 
constant thatgby examining the animals so fed at syccessive 
periodsell the stages of the proce§s could be thorqughly investi? 
gated, the most important result being that after a period of 
latency of a fortnight, duxing which no traces of infection were 
visible, the lymphatic follicles®o# the mucous membrane and the 
mesenteric ds bean to enlarge simultaneously witgout any 
change whatever 1h thg intestinal epithelium, 

It was thus shown with a precision which was not before ob- 
tainSele that the initial phenomengén of tuberculosis was prinsarily 
a proliferation of the @lefoid tissue of the lymphaffcsyst@m, and 
that the bacillus was capable of finding its way into the lym- 
ephatic system without leaving behind iè any appreciable tracgs of 


è its presence at the gortals by which it had gained admission. 


Since 1884 @ur knowledge of the subject had been still further 
advanced bY "Cornil, under whose direction two very important 
researclfes, confirming and extending Baumgarten’s results, have 
been recently p@blished, from which it was evident, that whefé 
° ' . 
oNOw I 139 VOL. 44] i 

z ; 


—_ a aaa aa 





e s . 
the tubercle bacillus is absorb from the intestine it follows the 
courses of the lacteals, and that the lesféns which & produces 
corresfiond closely with those which present themselves in those 
rare gnstances in which it is pæsible to observe the first bggin- 
nings of enteric tubercle in the human subject. 

Much, however, has still to be learnede by the experimental 
method—infowmation which could only be gained by observations 
on animals. According to those who regard tuberculosis as 
necessarily a disease, tuti#ts® sudbstanife corporis, iù which every 
part of thg body is contaminated, all meat derived from the 
body of a tuberculous animal ought go be condemned, whether it 
appears healthy or not, efor they argue that in every such 
animal, however localized the disease may be, bacilli circulate 
in the blood, andare so universally distributed, 

rof. Sanderson believed that this was not true, and that 


we are not entitled to assume that the flesh of every tuberculews «» 


animal is infectious unless ibe proved fg Beso, AS against the 
probability of its being so, it must be noted that the tubercu- 
losis of cattle, although the product of the same baciffus as the 
tuberculosis of man, is 4 disease of comparatively slow progress. 
gt localizes itself in s@uctures which are not essential to life, and 
nutrition might be so little interfered with that the animal cold 
be readily fattened for the market. There was no doubt that 
the flesh of such animals might be to all appearances in good 
condition, and might be offered for sale as meat of prime quality, 
and a#yet we have no evidence that it is infective. 

Turning from the source of infection to its effects,’ from the 
bacillus to its field of disease and death-producing action, 
Prof. Sanderson said that tuberculous diseases contribute 
something like 14 per cent. to the total of deaths from all causes, 
and that during childhood, as distinguished from adult life on 
the one hand and from infancy on the other, tuberculous mor- 
tality{scarcely amounts to a quarter of this percentage, whereas 
in infancy it ọnly falls a little short of it, and if early adult life, 
it very far exceeds it. z e 

There was evidence that under certain conditions the virus of 
tubercle was absorbed by the lymphatic system érom the small 
iMtestine in man, and that when this happegs it may give rise to 
lesions of the same nature as those produced in animals by the 
injection of liquids in which bacilli are suspended—that is, to 
lesions which originate in the lymphatic system. Tuberculous 
disease of the intestinal mucous membrane, although very com- 
mon, never occurred in the adult and very rarely in infancy as a 
primary disease. In the adult it might occur as an ulterior con- 
sequence of pulmonary gonsumption, the way in which it oc- 
curred being very evident. In the advanced stages of that 
disease muco-purulent liquid was discharged in quantity from 
the softened parts. This material charged with virulent bacilli 
might infect the mucous membrane along which it passed so that 
it is easy to distinguish bronchi which lead from vomicce by the 
tuberculous nodules with which they are more or less beset. In 
advanced phthisis the sputum is so abundant that a certain pro- 
portion of it is from time to time swallowed. No effect is pro- 
duged in the cesophagus,or stomach, for along the former it 
passes too rapidly, while m the latter the mucous membrane is 
effectually protected by the gastric juice, which, although incap- 
able of devitalizing the bacillus of tubercle, arrests its develop- 
ment. In thealkaline contents of the small intestine a condition 
more favourable to its development was found, and from 
there it was absorbed, just as any other partic® of similar size 
might be, by the lymphatic follicles. Tuberculous dise&se of the 
small intestine in the adult thus occurred. I® was always a 
sec@dary result of pulmonary phthsis. 

In childhood the case is differeft. Tuberculosis does not 
begin to assert itselfas a cause of death until the third month 
of extra uterine life, but after this there was good reason fofeup- 
posing that the bacillfs plays an important ent as a cause of 
mortality. ° 

To the pathologist the question of how latent tuberculosis of 


+> 


the lymphatic system or of bone originadstigg.c. how the bacillie™ 


which produceghem are introduced into the blood stream was*, 
one of grea interest. Praf, Sanferson ¢onfessed it to” be his 
belief that in a certain proportion of cases the cryptogenetic 
fuberculoses were due to cauSes which operate before birth, 
Frqm Dr. Mullers Munich, statistics ie might be gathered that 
in less than half of the cases in which the lymphatic glands are 
found to be tuberculous the affection has its seat in the mesentery, 
and that the mucpu¢ membrane oftheeintestine is tuberculous in 
a still smaller proportion—less than a quagter. In many of 
these cases the mr@ous me®nbrane ayas no doubt affect subse- 
kd . . 
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quently on tiberculoys disease of the lungs, but in the remaigder 
the disease seemed to be primary, If it could be proved that | destruction of any specimen of meat apparently healthy, even 
such agses were primary, the fact Would afford clearer evidence | though it were known to be derived from a tuberculous animal, 
than any we now possess of the enteric origin of tuberculosis. excepting on evidence given as regards the particular case that 

In the absence of such proof, human pathdlogy had very little | it would be infecting‘if administered to test animals. 
indeed to say in favour of the belief that human “tuberculosis (3) As regards the duty of the State in relation to the pre- 
could owe its ogigin to the cqnsumptiop of tuberculous food, and | vention of tuberculosis, what is immediately required is that an 
even if it were proved that the absorbents afforded a channel of | efficient system of skilled inspection should be created. This is 
entry for the tuberculous virus in children it would have little | desirable, not merely asa first step towards a prevention of the sale 
«a significance as regards the consumption of meat, . and consumption of tuberculous meat, but as am indispensable 
The author held, therefore, that we afe not as yet ina position | means of acquiring better information than now exists. To be 
to demand the interference of the State on the ggound that the | of use it must be carried out on the principles Ihave already 
community actually suffers from the consumption of tuberculouy| set forth. It must be conducted by men of technical skill 
meat, the evidence that it is so being too weak to be insisted on; | acting under scientific guidance. A 
bihe- maintained that the consumption of tuberculous meat | @eʻfIn conclusion,” said Dr: Sanderson, “I would beg you 
w WaS attended with someedanger, and that on that ground its | to notice that I have limited myself to the question of the 
consumptiog,ought to be prevented by the State and avoided by | consumption of meat. Although I havg purpogely left the 
the individual. e ë milk question out of consideration, I have referred to facts 
As regards the administrative question, he held that if we had, | which bear upon it. We have seen it, to be exceedingly 
to-mprrow, a law forbidding the sale of any heat containing the pprobable that about 40 per cent. of the children that die 
bacillus of tubercle, it could not be carried out unless those | in hospital, die tuberculous. I have already expressed my 
charged with its administration were able to distinguish suchg| beligf that in some of these cases the disease is congenital—that 
contaminated meat from healthy meat, so that the efficiency of | is, dependent qn causes which have oper&ted before birth. 
the law would depend on the question whether the art of j| Some are probably infected by inhalation of the tubercle bacillus 
discriminatigg between infecting and non-infecting meat had | from the atmosphere, notwithstanding that pathology affords so 
attained to such perfection as to enable an adequately trained | little evidence of it ; but for the rest, notwithstanding the lack of 
inspector to exercise his function with effect. The practical | satisfactory evidence, I cannot resist the conviction that the con- 
result to which we have come was this. Everything must | sumption of unboiled milk during the years which follow weaning 
turn on diagnosis. The Legislature might direct that all meat | must have its share in bringing about the fatal prevalence of 
intended for consumption should be subjected to inspection, | tuberculous disease at that period of life. This being the case, I 
might appoint inspectors, impose penalties, and provide just and ! feel that, whatever course may be taken as regards meat, I can 
adequate compensation, but all this would be of nq use unless join heartily with those who think that the sale of contaminated 
the principles on which the discrimination of infecting from non- | milk ought tobe put a stow to by all gossible means, and I trust 
infecting €neat is te be founded could be laid down, and the | tharon this subject there will be no diferente of Spinion, and 
services of skilled persons of sufficient intelligence to apply p that this Coggress will take such action as may promote the 
them could be Secured. We might consider it quite certaing) progress of legislation.” 
that in this country æ least it would at present be extremely 
difficult te find such persons, Not that the veterinarian was less Dr. Bang, Lecturer in the Royal Veterinary College, Copen- 
capable than the doctor of making a scientific investigation, but | hagen, in a paper on ‘* The Alleged Danger of consuming the 
that he does not possess, and has, as yet, had no opportunity of apparently Healthy Meat and Milk of Tuberculous Animals,” 
acquiring, the sort of skill which is necessary for making what | stated that tHe great majority of investigators are agreed that 
the French call the diagnose précoce of tuberculosis. Two things | the essential srce of tuberculosis in man is found in man 
in short are required, neither of which we have at our disposal— ntra 
special scientific knowledge and technica@ skill, and the former ! through the ingestion of milk dérived from animals affected 
of these must be acquired first. Science must determine®much | “With tuberculosis. ` 
more definitely than has been done as yet, what are the earliest Iis always agreed that such a danger @xists, but as to the 
changes which have their seat in the parts of animals used for | extent of the danger there is little unanimity. 
food, and which of these might indicate danger to the consumer. Of course, it might be said that there would be no danger if 
This knowledge could only be acquired by experiments specially | the use of meat and milk from the tuberculous animals, were 
made for the purpose, and having been attained it could only be | entirely interdicted ; but it must not be ignored that the applica- 
applied by technically trained persons. He illustrated the sort | tion of such a stringent measure wow@ entail enormous loss 
of skill required by comparing it te that possessed by the pro- ! from an economical point of view, especially in those cojintries 
fessional tea taster as regarde the comme«cial value of tea. Why | where the disease has a very wide distribution amongst bovine 
was the judgment of the expert reliable? Because he was | animals. He looked upon the general application of the French 
responsible for it and was paid for it. It would be the same as | regulations as out of the question, at least for the present, 
regards the early recognitfon of tubercte in cattle, if skill and | whilst such a course appeared on the whole to be unnecessary. 
discrimination were paid for; and the same moment that this | As regards milk, the question of prophylaxis was comparatively 
skill was required jt would come into existence, What would | easily segtled if it was resolved that it shoulg never be employed 
be wanted jn the inspector was not that he should be a patho- | without fir& being boiled, But then the question comes to be, 
logist or even a bacteriologist, but a trained expert ; for although | How can we protect ourselves against the products of milk ? 








the rules unconsciously used by him might be based on scientific The experiments made by Galtier, the author, Hum, and others 
principles, it is not by these grinciples he is guided in each ca®&, | have proved that the various products derived from milk, butter, 
but by practical skill, cream chegse, cheese, and buttey-milk may all congain tubercle 


Dr. Sanderson then submitted the following propositions to | bacilli, and thag these retain their vitality in such products for a 
the nfeeting of the combined Sections :— , period of from fourteen to thirty days. It was true the majority 
(1) That tuberculagis must ‘be added to the list of diseases | of these bacilli may be separated from u@ilk if the cream be se- 
regarded by the law as contagious.e There is no sufficient reason | moved by means of a centrifugal fnachine, as is generally done 
fof supposing that in the human adult the introducfion of the | in Denmaek, but if the milk is very rich in Paci Lil” usually 


acilli of tubercle by@@ffWric absorption is the efficient cause Sf | remain in the milk, and even in the cream. eIn order to do away, 


idiopathic tuberculous diseases of et&e “ymphatic system are | before ehurnin to a temperatur@high ertugh to kill the tuba@le 
probably due to the penetration ¿of bacilli into the organista | bacilli (85° C. for about five minutes); a téuperature of from 60° 
from the intestine ; but the evidence which we*at ptesent possess | fo 75° C., however, being quite sufficient to attenuate the organic 


on this subject is not sufficiently precise or extended to serve as | Virüsasó faras to render it®incapable of setting up infection of 
a basis for prophylactic action.” For this reason the or&in of 


* proph a i the alimentary canal. This method is comieg more and more 
tuberculosis in infancy is a spbject which urgently requires | into use in Denmark, as by it several other sources of ®fectioa in 
investigation. . 


o the butter are also neutralized. As, however, m@ny people abject 
(2) It has been proved that the ingestion of any material | to the taste of boiled milk, it became an important question to 
which contains the bacilli of hercle ifa sourfe of risk to the 


i de&têrmine whgther the milk of phthisical cows is Rally a source 
consumer, but the conditions which linsit this risk are insuffi- | o% danger in the majority of cases. He had getermined 
a z e 
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tuberculosis. In infancy a large proportion of tl apparently | with this danger it is necessary to expose the milk or the cream 
t 
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ciently known. It would; therefore, Be unjust to enforce thee 


himself? but almost all admit that he may contract the disease e 
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ahat when the udder i$ affected with tuberculosis there are 

usually numerous bacilli in the milk, which is consequently ex-, 
tremely dangerous. But he also finds that mammary tubercu- 

losis is not so common as was at one time supposed. At the 
abattoir of Copenhagen, for example, it has been found that 
only in I per cent, of tuberculous cattle was there disease of 
the udder. From twenty-eight tuberculous cows, in which, how- 
ever, there was no disease of the udder, the milk was injected 
into forty-eight rabbits, and in only two was there any positive 
result. He then inoculated forty guinea-pigs with milk from 

twenty-one tuberculous cows, in this case with four positive 
results. Regently he had carried on a new series of ex- 
periments with the milk from fourteen extremely phthisical cows. 

In this series the mfik was virulent in three cases, so that fiom 

sixty-three tuberculous cows the milk contained virulent tubercle 
bacilli in nine cases only. AIl these cows were affected in a 
very high degree, andit is probable that in some at any rate the 
udder was affected ; though this could not be*demonstrated in 


second series. Others were affected with miliary tuberculosis in 
the different organs, a condition which one rarely finds in an 
animal that is still giving milk, and in one case the supra- 
mammary lymphattc glands were affected with tuberculosis, 
although no lesions in the udder itself could be demonstrated. 

In several of the positive cases the number of bacilli in the 
milk must have been very small, as one only of the two guinea- 
pigs experimented upon succumbed to the disease, this happen- : 
ing in three instances. 

It should be added that the quantity of milk injected in the 
later series was larger than in the earlier series. In the two 
first series I to 3 c.c. was injected, in the third 5 to 10 c.c. He 
maintained that, although in many cases the milk from phthisical 
cows is not virulent when ehe mammary gland is unaffected, it 
is in a certain proportion of cases, and should always be looked 
upon with suspicion, and that it is absolutely necgssary to take 
prophylactic measures against the use of such milk, although 
the danger should no doubt not be exaggerated. 

A¢eat.—Flesh itself very seldom contains any tubercle. Never- 
theless it had been proved by a number of experiments that the 
muscle juice may contain tubercle bacilli, but such cases, accord- 
ing to the observations of Chauveau, of Arloing, Peuch, Galtier, 
Nocard, Kastrer, and others, are absolutely in a minority. 


e Amongst seventy-three phthisical cows these observérs have 


found only ten in which the muscle juice gave evidence of virv- 
lence on injection into rabbits or guinea-pigs, and sometimes 
the juice inoculated nly produced the disease in one of seyeral 
animals inoculated. 

M. Nocard’s experiments in this connection are very interest- 
ing. „He found that when a culture very rich in bacilli was 
injected into the vein of the ear of a rabbit, the muscle juice of 
the animal was virulent®gnly when it was killed within five days 
after the inoculation, from which he argued that the bacilli 
carried by the vessels to the muscles only preserve their vitality 
for five days. If to thig experimental result be added the ob- 
servation that tubercle is very seldom developed in the muscles, 
even during the development of a condition of general tubercu- 
losis, it must be concluded that muscular tissue is a soil so un- | 
favourable for the gypwth of tubercle bacilli that they, are not 
able to multiply. The poe of bacilli, then, t&at can be | 
found in the flesh of tubefculous animals is always extremely ! 
limited. It is of course true, as M. Arloing has objected to ! 
M. Nocard’s conclusions, that the circulatory system of a tuber- 
culous animel can continually receive into it fresh bacilli, and 
therefore until within only a féw minutes befoge the animal is 
slaughtered. But, on the other hand, it must not be forgotten ; 
tliat it is only in the case of the development of an acute miliary , 
tuberculosis that one can suppose that the number of bacilli in- | 
troduced į e vessels can be considerable, In ordénary cases 





„in which the tubercglar process is developed slowly the bacilli 


would without doubt escape into the blood in very small quanti- 
ti& and the number ef bacillPthat coufd be found at any given 
moment in the mea@w6uld be Yery small. Moredver, the experi- 
ments carried out by Galtier, Gebhardt, and others, render it very 
probable that the number of bacilli ineroduced into the alimgntary 
canal, by which @nfection does not readily occur, plays a not 
unempori ft part in the result obtained. . 
Prof, Bang sited that he had recently completed a series of 
expefiments on the virulence of the blood of cows in an advanced 
stage gf tubeffulosis. From twenty tuberculous cows he inocutated 


thirty-eight rabbits and two guinea-pigs with defiBrinated blogd, le 
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the livieg animal, as jt was in three out of the four cases of the i 
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injeoting from 10 to 18 c.c. (in four cats only 5 to%g cc.). In 
eighteen cases the results were negative, in vo positive, and one 
of these in which the lesion w& small was one of two rabbits in- 
jected with blood from thesame cow. The cow that supplied the 
blood with which the other positive résult was obtained had 
developed a@ute miliary tuberculosis after an mjection of tuber- 
culin. Three weeks previously blood from the samg cow had given 
negative results, Even "amongst “those cases in which thee 
results were negative there were several cases of acute miliary 
tubercalosis. ° e ë 
He concluded from the foregoing that the seizure of all tuber- 
culous animals,is too stringent a measure. So long as the 
eee is strictly localized, the meat is not a source of 
anger ; where the malady is generalized, the consumption of the 


eating of uncooked meat*should be 


meat may be dangerous, although ve not always so. “the 


scouraged,*but the best 


means of avoiding danger to the health of man js to take all ™ 


possible measures for preventing the propagation of tuberculosis 
amongst our domestic animals. 
e 


Prof. Arloing, of Lyons, contended that the question of tfans- 


gnuissibility of tuberculosis from animals to man was one of very 


great importance, but he admitted that the diagnose précoce was 
very difficult, The danger to children of drinking milk from 
tubefculous cows was great, and he thought could scarcely be 
exaggerated. Moreover, be held very strongly that, except 
under certain special circumstances, the total condemnation of 
tuberculous meat was necessary, and on grounds of public health 
he dissented entirely from Dr. Bang’s position. 

The flesh of all tuberculous animals should be suspected as 
dangerous to health, the more sq as meat was very often in- 
sufficiently cooked, the bacilli present under these conditions 
remaining pathogenic. From statistics he hatl gathered, he felt 
no doubt on this subject, and although it mjght be pasible, by 
first carefully cooking under public supervision, to allow the 
flesh from animals in which the tuberculosis @vas localized to 
be sold, he still maintained his position that total confiscation of 
tuberculous meat was the safest method to be adopted. It was 
necessary, however, that in the first instance we should have a 
system of strict inspection, not only in our large towns, but also 
in all the smaller centres of population. 


A paper was then given by Prof. M’Fadyean (Edinburgh) 
and Dr. Woodhead (L@ndon), on the transmission of tfberculosis 
from agimals to man, by means of flesh and milk derived from 
tuberculous animals. They maintained that the evidence as to the 
transmission through the flesh or milk of tuberculous animals was 
very conflicting, apparently in great part because the methods 
used were different, and the conditions were not uniform. They 
had attempted to follow the line of infection of tuberculosis in a 
number of children, and had found that in 127 cases analyzed 
tubercle of the intestine wa present in 43; 24 of these cases 
eccurring between one gnd five andg half years ; tubercle of the 
mesegteric glands was found in 100 cases, or in nearly 79 per 
cent. of the whole; here, again, 62 of these occurring between 
one and five and a half years; andeof 14 cases in which the 
mesenteric glands were primarily affected—z.e. no trace of 
tubercle could be found in any other part of the body—g were 
referred to the same period. It was noticeabfe that of these 100 
cases only 20 were diagnosed during life as suffering*from abdo- 
minal tubercle. From all that could be learn@ from these cases 
(aad reference could be made to a large number of other sets of 
statistics practically proving the safhe point), it was evident that 
intestinal and mesenteric tubercle are most frequently met with 
in children during the period afier they are weaned, a®evhich 
time cow’s milk ha$ been substitated for mother’s milk, The 
point of entrance appeared in these cases ® be by the intestine. 
They had @ome to the contlusion that in some cases at least the 
thbercle bacilli had passed from the intemkige into the mesenterf™ 
glands without leaving any trace of lesion to indicate their poirt 
of entrange. There ceulg pow Be no déubt that tuberdle bacilli 
were sometimes present in the milk from tuberculous cattle, 
especially where the udder whs affected, and they had been able 
tg obtain such bacilli embedded in the epithelium of the milk 
ductspor lying free in the duct@ after the death of the animal. 
They concluded that wherevér the presence of a tuberculous 
condition of the utider could be dengonstrated clinically it would 
be little less than criminal to give the milkjo delicate children, 
or ev@ to child®en sufféting frowa any catarrhal derafigement of 
the intestine, a conditgon thatis specially frequent amongst the 
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*. poor classes, wheze the Standard of health is exceedingly low 

- and the liability to catarrlfal conditions very great. From a 
series of ineculations with tuberculous udder, and with milk 
from tuberculous udslers, 14 out of 19, or over 70 per cent.§ had 
given positive results; with nog-tubercular udders, and with 
milk fom otherwise tuberculous cows, only 2 cases out of 13, or 
a little under 16 per gent., gave positive yesults. Where the 
failure to producg tuberculosis occurred in the firgt series, the 
number of bacilli was invariably snaall, and inoculations were 
-wsually into te subcutanemis tissues ¢hough negative results 
were also obtained wher: other methods of infection were 
employed. They thought that in relation to the @anger of 
takifig tuberculous milk by ®he humap subj€ct, the site’of the 
infection, and the relation of the number of bacilli introduced, 
played an important part in determining tle severity and 
rapidity of the course of the disease, and they stated that theis 
experience accorded with that of other observers, that inocula- 
tion into the peritomead’ cavity isemuch more certain than 
inoculation into the sulfcutaneous tissue, especially where the 
number ofe#acilli introduced is comparatively small. They are 
also led to believe, from a number of feesling experiments, that 
the production of tuberculosis through the igtroduction of bacilli 
int the alimentary canal is of still less frequent occurrence 
than when inoculation is made into the connective tissue. As 
regards the possibility of the flesh of tuberculous animals setting 
up tuberculosis, (2) when introduced ex wezsse, (6) when expressed 
juice only was exhibited, their experiments went to prove that 
the juice o@ly did not in most cases contain a sufficient number 
of bacilli to set up tubercle, even when inoculated into small 
rodents, but from the fact that they have observed tubercular 
masses in the muscles of the buttock of tuberculous cattle, it must 
be accepted that tubercle bacilli may sometimes, though perhaps 
rarely, be present in considerable numbers in this position. Of 
three cows slaughtered in oe day at one slaughter-house, well- 
defined tubercle was found in the muscles of the buttock of two 
animals; in one of these there was tuberculosis in Gvery organ 
and par? of the bedy; in the other there were only a few 
nodules and ingsonfe of the glands; there was certainly no 
pleural or peritoneal tubercle, and all the other organs were 
unaffected. They coficluded that there was great necessity for 
a thorough inspection of both dairy cattle and of animals that 
were slaughtered for food purposes, but it might be accepted that 
the danger of contracting tubercle from milk was greater than, 
that of contracting it from meat, and that only in a certain 
"proportion of ‘Cattle affected with tuberculosis did there seem to 
be any daħger to be anticipated from the ingestion of the flesh. 
In the main they agreed with Prof. Burfion Sanderson and Dr. 
Bang that there was not yet sufficient evidence on which to 
decide that the total seizure of meat from tuberculous animals 
should be resorted to. 


| 


Prof. Hamilton, of Aberdeen, said that there were two prin- 
cipal channels of infection, (1) the gastro-intestinal tract, (2) the 
lungs ; but in addition to these we had what might he spoken of 
as localized tubercle, which seeme@ to be shut off entirely from 
all communication with thè external werld. (1) In the bod} 
the affection might take place by the air channels, as in tl case 
of tubercular pneumonia, where the virus was probably inhaled 
and the air vesicles were the primary seat of infection, (2) By 
the blood vessels, as in cases of eruption of miliary tuberculosis, 
(3) By the lymphatic vessels, as in the more chronic forms of 
tuberculosis. In the gastro-intestinal canal a tubercular lesion 
might accompany an ordinary phthisis ; it was often seen in 
children as a primary condition, and he should not be inclined 
to agree with Dr. Burdon Samderson that it was not also primary 
in adults, as he himself had seen several cases, one quite recently. 
Previqns catarrh was not always met with in the lung, but it 
WasceTtainly A predisposing gause of tubescle, as it interfered 
WIthtthe protective epithelia Tine. hen tubercle followed” 
whooping-cough, measles, and so 8ngit was probablyghe result of 
the spread of infection from pre-existing caseous spots, or it might 
be that the glands, Weakened by the disease, fell an easy prey to 
‘the tubercle bacillus. Je coulgl not understand thè comparative 
immunity from tubercle enjoyed bythe pericardiutt and the 
stomach. e è y 

Prof. Nocard, of Paris, did not think that sufficient proof 
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positive results obtained in which all possible sources of failure’ 
could bg eliminated. Whilst saying this, he must adreit that in® 
the case of children tuberculous material, whether in meat 
or milk, would always prove a very important source of 
«danger. He would draw attention to the disease as it occurred 
in cats, on which animals he had made many experiments. 

Dr. Hime, of Bradford, was glad to fgd that our foreign 
friends, who ere not hampered as we are in making experiments, 
agree with u®in the main. He thought that we were likely to 
run wild on the subjecg of the total seizure of tubercular meat, 
and he would point out that in no country does a total seizure . 
law exist such as it is proposed to adopt here in England. In 
England he would point out that thë inspection $s worse than in 
any other country. He referred to Prof, Lingard’s experiments 
given in an official report, which, he pointed out, spoke only of 
tubercle being transmitted by caseous materjal, and not by meat 
from a tuberculous cow, as was usually assumed. We had the 
@uthority of Koch himself, said Dr. Hime, that there is danger 
only when tubercular material itself is ingested. Infection by 
milk he looked ypon as proved, but he gould ako insist very 
strongly that the majority of infection in cases of phthisis was 
directly between man and man, and it was far more ir@portant 
that we should eliminate possible sources of contagion between 
human subjects than that we should pay so much attention to the 
miaor possibilities of infection from animals to man. 

Dr. Barlowe(London), speaking from “a clinical point of 
view, was scarcely able to indorse the results of experimental 
researches, and he maintained that as regards tuberculosis in 
children we must for the present keep our minds open. There 
wagno doubt that the fost-mortems in children’s hospitals gave 
evidence of the’ enormous frequency of tuberculosis, but the 
evidence that such disease was the result of the ingestion of milk 
and meat was comparatively slight. Other sanitary precautions, 
which he looked upon as of primary importance, must not be 
lost sight of in our discussion of the subject. He would, how- 


ever, enter a protest agaist the use Bf the raw_meat juice in the 

case St -aulioate children, “as from what we gtr eaei Was 

reir hatete alifhent might prove a source of considerable 
anger. 

Prof Perroncito, of Turin, referred to a number of experiments 
that he had carried out with meat, milk, and the products of 
the latter, and then pointed out that spontaneous_tubercle very 
rarely occurred in the pig, though it might frequently be met with 
as the resul? of infection. The same might be said of sheep. 
Here, also, it n&ght occur, though rarely, as th® result of direct 
infection. 

Prof, Burdon Sanderson, in reply, said he was pleased to find 
that the difference of opinion amongst so gnany authorities was 
so slight. It was evident that all were agreed that inspection 
was necessary, and there was also a general consensus of opinion 
as regards the difficulty of diagnosis. He was glad to find that 


although M. A@loing still retained his opinion as to the negessity 
e 


for total seizure, except under very well-defined conditions, he 
had so far given way as to acknowledge@Mat such meat might after 
careful cooking be retailed under special restrictions. Ie order 
that something definite might come out of this discussion, he 
proposed that it be minuted that ‘‘tle etiology of tubercular 
disease of early infancy (betw@en three months and five years) ” 
be referred for discussion at the next Congress. 

This was seconded by Dr. Septimus Gibbon, and was carried 
unanimeugly. e 

The President said that he had been greatly interefted in the 
discussion, and he hoped that much good should arise therefrom. 
He was glad to find that there were some animals, such as the 
sheep and pig, in which spontaneous tubercle was never met 
with, andhe hoped that we mgght eat these in safety. Sheep 
especially appmmred to have a great immunity as regards tubercle, 
Bit pigs were tot so safe, as they wéré apparently frequently the 
subject of tuberculosis. ie.” . 

Dr. Metschnikoff and Dr. Roux gave a joint paper on the 
changes tħat took place in the tissues ardtindgtusseeele bacilli. 


It was read by the former, who illustrated Wis remarks by means, è 


of drawings on the black-board, and by microscopic specimens. 
They fhdicatedsthe difference inthe readtion of our tissues t@the 
tubercle bacilli when the disease is going®to run.a favourable 
course, and when the animal is about to succumb rapidly to the 


had as yet been accumulated thgt ingéstion of tuberculoys mé@at | disease. The process of r€covery was indicated by the presence 
could give rise to tuberculosis in any large proportion of “cases; | of concentric rings of hard and inflammatory tissue around the 
the greater number of exgerixfental cases had given negative | bacilli, which eventually lead to their absorption, {ge infam- 
results, and he should, to convince hixeself, reqhireto see more | matory tissue itself finally undergoing a proces#of calcification. 
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® Prof. Ehrlich proceeded to give Koch’s present views re- l 


garding iberculin. He said that the results that had been 
obtained were exceedingly favourable, and most of those who 
gad failed to obtain eqflally good results had failed because 


they had used too darge doses of the remedy. The principle ofe 


cure rested in the local effects which tuberculin exercises on 
the specifically affecged tissues ; the inflammatory reaction pass- 
ing to necrosis was neither desirable nor necessary, but, on 
the other hand, slight and even repeated stimuliewould so act 
as to give rise to cicatrization of the tyberculous centres, so 
that the essence of this method of treatment was to retain as 
long as possible the specific excitation of the tissues, and not to 
do away with ehis, as was the case where large doses were 
used. Wherever successful results had been obtained they had 
all been by th use of repeated minute doses of tuberculin, which 
were only very gradually increased in strength, and it should be 
specially noted that* the pathological signs found as the result 
of the action of tuberculin were always produced by large dose% 

Prof. Cornil, Dr. Bardach, Dr. Ponfinck, and Prof Hueppe 
were agreed tbat tubegeulin was an heroic and dangerous remedy 
about which we as yet knew little, and which was therefore to 
be looked upon as stil] being experimented with. It also seemed 
to be the general opinion that where it was in use there existed 
a danger of setting up generalization of a tuberculosis that had 
hitherto been localized. a 

Dr. Hunter gave the results of his own experiments (described 
in the British Medical Journal), from which he had been able 
to show the nature of the active principle of tuberculin, He had 
succeeded in isolating principles quite different from those men- 
tioned by Koch, or even reported by Dr. Ehrlich that moraing 
as having been obtained by Koch. They were three—(1) those 
which produced fever, but set up no local reaction ; (2) those 
which gave a local reaction, but no fever ; and (3) those which 
set up neither fever nor local reaction, which had a distinctly 
remedial effect, 

The President, summing up, hopedethat in time we should all 
be able to obtain the wonderfully satisfactory results that had 
been so fully described by Prof. Ehrlich on Dr. Kagh’s behalf. 


LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for pinions ex- 
pressed by gis correspondents. Neither cmn he undertake 
ro return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications.) 

. 
Rain-gauges. 

I po not think that valuable space in your columns should be 
*occupged by rediscussing old questions. Ido not wish to say a 
word in any respect discourteous to Mr. Fletcher, whose ability 
in other subjects has, nderstand, been already recognized, 
but it weally would have been better had he read up the subject 
before writing the remarkable letter which appears in NATURE 

of the 2oth inst. (p. 371% 

For experimental work, spheri€al, conical, inclined, horizon- 
tal, vertical, and tipping funnels bave been used ; but until the 
soil of the British Isles can be made to tilt in altitude and rotate 
in azimuth, so as to meet the path of falling rain, Ltifink that 
we must adhere to gaugesewith horizontal mouths as the best 
representatives of the surface of the earth. 

G. J. Symons, 

British Association Reception Room, Cardiff, August 2i: 

e 





e Cloud Heights; Kinematic Method. 


In NATURE of April 16 (p. 563), and possibly elsewhere, I 
am made tempeak of the method of determining the heights of 


è clouds at sea used b? Finemann and myself as the ‘‘ aberration 


method.” This was a misnomey that I supposed had been cor- 
recl@d, The more prgper tea is the®*‘‘ kinematic method,” 
since in t we disent i the apparent motions of the clouds con- 
sidered as the resultant of the true motions of the cloud and the 
observer. This is the term that I have used since May 4890, 
and would comme to others. CLEVELAND ABBE. 
Weathes Bureau, Department of Agriculture, 
Washington, August 8. 
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THE BRITISH ASSOCIATION.” 


THE Cardiff meeting, if it “was not made remark- * 


e able by any incident of ver} special finportance, 
was; upon the whole, successful. veral of the ad- 
dresses delivered by the Presidents of Sectionggwere 
of exceptional interest, but some were very long, and 
we sha] not be alle to print all of them. 

At the fist meeting othe General Corfimittee, held on 
Wednesday, August dg, the report of the Council for, 
1890-91 was read by Sir Douglas Galton. Dr. Gladstone 
moved @ vote of thanks to Prof. Williamson for his long 
and valuable sérvices as geheral treasurer, payirfg a 
tribute to the manner in which that gentleman had 
fulfilled his dfties. Sir Douglas Galton seconded, and 
fhe resolution was cordially agreed to. Mr. Vernon 
Harcourt moved, and, Sir J. Qouglass seconded, the 


*TAucust’27, e891 


appointment of Prof. “Arthur Riieker as general trea- x 


surer. This motion was also agreed to. At the meeting 
of the General Cammittees on Monday, a deputation 
from Nottinghamgwas introduced. The Association was 
invited by the Mayor and town authorities to visit Wot- 
tingham in 1893. It was stated that it was twenty-five 
Years since the Association had visited Nottingham. The 
invitation was accepted on the motion of Mr. Preece. It 
wastlso unanimously agreed, on the motion, of Canon 
Tristram, to elect Sir A. Geikie as Presidént of the 
Association, which meets at Edinburgh next year. The 
Lord Provost of Edinburgh, the Marquis of Lothian, the 
Earl of Rosebery, Lord Kingsburgh, Principal Sir William 
Muir, Prof. Sir Douglas Maclagan, Sir William Turner, 
Prof. Tait, and Prof. Crum Brown were elected Vice- 
Presidents for the Edinburgh meeting. Prof. G. F. 
Armstrong, Principal F. Grant Cgilvie, and Mr. John 
Harrison were elected Local Secretarits for the meeting 
at Edinburgh, and Mr. A. Gillies Smith Lecal Treasurer. 
& deputation from Edinburgh also attended with refer- 
ence to the fixing of a date for the Edinburgh meeting. 
It was stated on behalf of the Town Council that Sept- 
ember 28 was favoured as the opening date of the meet- 
ing, though August 3 and September 21 were also men- 
tioned as alternative dates. A motion was made to fix 
August 3, while an amendment was moved foreSeptem- 
ber 12; but as only thirteen voted for the amendment, the 
origin§l motion was agreed to—that is, the Association 
will meet at Edinburgh next year'on August 3. The 
general officers were re-elected, and the following gentle- 
men were elected Members of Council for the ensuing 
year :—Dr. W. Anderson, Prof. Ayrton, Sir B. Baker, 
Mr. H. W. Bates, Prof. Darwin, Sir J. N. Douglass, Prof. 
Edgeworth, Dr. J. Evans, Prof. Fitzgerald, Sir Archibald 
@eikie, Mr. R. T. Glazebrook, Peofs. J. W. Judd, Liveing, 
Lodgg, Mr. W. H. Preece, Profs. W. Ramsay, Reinold, 
Roberts-Austen, Schäfer, Schuster, Sidgwick, Mr. G. J. 
Symons, Profs. T. E. Thorpe, Marshall Ward, Mr. W. 
Whitaker, Dr. H. Woodward, The following impressions 
have been recorded by a correspondent :w- 


CARDIFF, Tuesday Buening. 
One of the most prominent features of the Cardiff 
meeting has undoubtedly been the prevailing bad 
weather. Rain and cold have had their usual depressing 
results, and may to some extent account for the sap- 
pointment which exists among many of those in attend- 
ance. The Local Committee have @one their best to 
render the meeting a gocial success, but the entertain- 
ments by the Municipality and themcitizens of Cardiff 
have been of a somewhat er eae character. Notwith’ 
standingethe unprofiigiag sfate of the weather, the ex- 
cifrsions on Saturday and Sunday were largely taken ad- 
vantage of, “and*the’ reception given by Lord Windsor 
om the latter day wasespecjally appreciated. The total 
atten@ance has been about 1500, within 200 of the Leeds. 
meeting, while the amount of mgney available for grants 
is within a few pound8 of last year. « Naturally there has 

e e e oe . 
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been considerable t&k with reference to the addrass of 
the President of Section A, and opinion is divided “as to 
the epropriety of introducing the metaphysical inéo a 
Section which has emphatically to do with the “ solid 
ground of Nature.” On the other Mand, Prof.*Lodge’s 
experiment totest whether the gther is distfrbed in the 
presence of a rapidlyemoving. body has excited the 
greatest interest and admiration. 

The soirées at the present meeting can hardi# he com- 
pafed in attractiveness and brilliancy with those held last 
year in Leeds. Wealthy and populous as Cardiff is, she 
has not command, apparently, of the scienfffic and artistic 
collections which are so creditable to the intelligence an 
"t@Bte of the dingy Yoykshire city. However, the dance 

into which*to-night’ss conversaziane developed evidently 
atoned fw a multitude of shortcomings. The lectures 
have been fairly well attended, Prof. Riicker’s beautiful 
experiments evidently fascinating his,audience, in spite 
of@ serious hitch caused by the failure of a steam-engin® 
to do its duty when called upon. The discussion, in 
Section D, as to the relations between animal and plar& 
life was well sustained, and it is a pity that arrangements 
had not keen made to have it fully reported. ‘This can 
be done at very small cost, and the publication of detailed 
reports of such discussions could not but greatly increase 
the good they are calculated to do. There is a general 
belief that inter-Sectional discussions would be of immense 
advantage in showing the intimate relations which exist 
between the different branehes of science, and in stimulating 
research in profgable directions. It is probable that several 
such discussions may be arranged for the next*meeting. 

As usual, Secfign E had its sensation. A very large 
audience atteaded to hear Mrs. French Sheldon describe 
her journey to Lake Chala, at the base of Kilimanjare. 
Mrs. Sheldon was evidently suffering greatly from her 
serious accident ; and although her address was some- 
what disjointed, it contained a good deal of fresh in- 
formation, especially on the natives, which male travellers 
have hitherto overlooked. Mrs. Bishop (Miss Isabella 
L. Bird» proved equally attractive in describing her visit 
to the Bakhtiari country and the®*Karun River, and, as 
might have been expected, was somewhat mor® solid 
than her less-experienced fellow traveller. 

The Ordnance Survey formed the subject of an im- 
portant discussion in Section E, and the Association as 
a body has resolved to do its utmost to induce Govern- 
ment to introduce reforms. It is fortunate that by the 
combined action of Sections A, E, and G, a grant of £75 
has been obtained for sepplying ingtruments for climate- 
logical observations in Central Africa. e 

There was considerable discussion at the general com- 
mittee meeting yesterday as to the date of the Edinburgh 
meeting next year. In certain quarters the end of Sep- 
tember was advocated, but there can be no doubt that 
the greatemajority of the working members of the Associa- 
tion preferred he beginning of August, a date which will 
suit those connected with the Universities and will cagch 
the citizens of Edinburgl? before they leave for their holi- 
‘days. It is, therefore, not surprising that August 3 has 
beer? fixed upon for the Edinburgh meeting, the President 
of which will be Sir Archtbald Geikie? Nottingham has 
been selected as the place of meeting for 1893. 

It is evident that the people of Cardiff arf somewhat 
at a loss what t@™fhake of the Association and of the 
- hundreds who are cgowding the streets of the town and 

rushing from one Section room tô Ancther. TheSectiopal 

secretaries especially, seem to be a puzae. eIn the hotelə 
an which they are housed a commercial stock-room has 

been set apart for theif uee, with a long baize-covefed 

table down the centre ; while to discourage all tendencies 

to loafing, they have been provided witt nothing else but 

hard kitchen chairs to sit upon. ; 

Altogether, from a sciewtific poħt of Wew, the Cardiff 


meeting mayebe said to have come up toa fair average. n 
° 
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SECTION B. 
CHEMISTRY. š 


OPENING ADDRESS BY Pror. W., C. ROBERTS-AUSTEN, 
C.B., F.ReS., PRESIDENT OF TRE SECTION. 


THE selectign of Cardiff as a place of meeting of the British 
Association led to the presidency of Section B being intrusted 
to a metallurgist. will be well, therefore, to deal in this 
address mainly with considerations connected with the subject 
to which my life has been devoted and I hope that it may be 
possible for me to show that this practical art has both pro- 
moted the advancement of science and has recgived splendid 
gifts in return, 

It is an art for which in this country we Mave traditional love ; 
nevertheless the modes of teaching it, and its influence on science, 
are but imperfectly understood and appreciated. Practical 
metallurgists are far too apt to think that improvgments in their 
processes are nfainly the result of their own experience and 
observation, unaided by pure science. On the other hawd, those 
who teach metallurgy often forget that for the present they have 
not only to give instruction in the method of conducting techni- 
cal operations, but have truly to educate, by teaching the 
chemistry of high temperatures, at whic& ordinary reactions 
are modified or even reversed, while they have further to deal 
with many phenomena of much importance, which cannot, as 
yet, be traced to the action of elements in fixed atomic propor- 
tiogs, or in which the direct influence of the atom is only 
beginning to be recognized. 

‘The development of a particular art, like that of an organism, 
proceeds from its internal activity; it is work which promotes 
its growth and not the external influence of the environment. 
In the early stage of the development of an industry the crafts- 
men gather a store of fags which a@ord a basis for the labours 
of the investigator, who penetrates the circle of the ‘ mystery” 
and renders, knowledge scientific. Browning, inspired by the 
labours of a chemist, finely tells us in his ‘‘ Paracelsus ” :— 


To know 
Rather consists in opening out a way 
Whence the imprisoned splendour may escape, 
Than in effecting entry for a light 
e@ Supp sed to be without. 


If it be aske® who did most in gaining the iwdustrial treasure 
and in revealing the light of chemical knowledge, the answer ie 
certainly the metallurgists, whose labours in this respect differ 
materially from others which have ministered to the welfare of 
mankind. First it may be urged that in'ho other art have the 
relations between theory and practice been so close and enduring. 
Bacon, who never undervalued research, tells us that in the 
division of theelabour of investigation in the New Atlantjs there 
are some ‘‘that raise the former discoveries by experiment into 
greater observations, axioms, and ap@risms: these we call the 
interpreters of nature.” There are also others ‘‘that bend 
themselves, looking into the experiments of their fellows and 
casting about how to draw out of thengthings of use and practice 
for man’s life and knowledgee. . . these we call the dowry men 
or benefactors.” In reviewing the history of metallurgy, especially 
in our islands, it would seem that the two classes of workers, the 
Interpreters of nature and the practical naen, have for centuries 
sat in joift committee, and, by bringing theoretical Speculati on 
into close connection with hard industrial facts, have ‘carried 
us nearer the essence of truth.” 

The main thenie of this address will therefore be the relation 
between¢heory and practice iņ metallurgy with special reference 
to the indebteginess of the practical man to the scientific*investi- 
gator. 

We will then consider— hg bd 

(1) Certain facts connected @ith “oxidation” and “ reduc- 
tion,” upon which depend operations of Speqjal gamportance to 
the metallurgist. e 8 

(2} The influence in metallurgical practice of reactions which 
are eRher limited or reversible.® be r 

(3) The means by which ;rogress if tle metalurgie art may 
be effected, and the special need for studying the molecular 
constitution of metals an@œalloys. 

° 

(1) The present year is a memorable one for chefpists, being 
the centenary of the birth of Faraday and the bi-centenary of 
the death of Robert Boyle. The work of the former ‘has re- 
cently been lovingly and fittingly dealt with in fhe Royal Insti- 
tution, where he laboured so long. I would, in turn, briefly 
e é °. 4 z 
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recall the services of Boye, not, however, on account of the 
incidence of date, but because with him a new era in chemistry 
began. He knew’too much about the marvellous action of 
“traces” of elements on masses of metal to feel justified in 
pronouncing absolute¥ against the possibilities of transmutation, 
but he did splendid service by sweeping away the firm belief 
that metals consist of sulphur, salt, and mercury, afd by giving 
us the definition of an element. He reeognized the prepon- 
derating influence of metallurgy in the early history of science, 
and quaintly tells us that ‘‘those addicted to chemistry have 
scarce any views but to the preparation of medicines or to the 
improvement of metals,” a statement which was perfectly cor- 
rect, for chenftstry was built up on a therapeutic as well as a 
metallurgic basis. ‘he fact is, however, that neither the prepa- 
ration of materials to be employed in healing, nor the study of 


their action, had anything like the influence on the growth of? 


theoretical chemistry which was exerted by a few simple metal- 
lurgical proce§ses. Again, strange as it may seem, theoretical 
chemistry was more directly advanced by observations made in 
connectién with meth®ds of purifying the precious metals, and 
by the recognition of the quantitative significance of the results, 
than by the acquisition of facts incidentally gathered in the 
search for a transmuting agent. The belief that chemistry 
‘grew out of alchemy” nevertheless prevails, ànd has found 
expression in this Section of the British Association. As a fact, 
however, the great metallurgists treated the search for a trans- 
muting agent with contempt, and taught the necessity of investi- 
gation for its own sake. George Agricola, the most distinguislfed 
of the sixteenth century metallurgists, in his work ‘De Ortu et 
Causis Subterraneorum” (lib, v.), written about the year 1539, 
disdainfully rejects both the view of the alchemists that metals 
consist of sulphur and mercury, and their pretended ability to 
change silver into gold by the addition of foreign matter. 
Biringuccio (1540) says, ‘I am one®of those who ignore the 
art of the alchemists entirely. They mock nature when they 
say that with their medicines they correct its defects, and 
render imperfect metals perfect.” ‘‘The art,” he adds, “ was 
not worthy of the consideration of the wise ancients who strove 
to obtain possible things.” In his time, reaction between 
elements meant their destruction and reconstitution ; neverthe- 
less, his sentence ‘‘ transmutation is impossible, gbecause in 
order to transmute a body you must begin byg destroying it 
altogether,” suggests that he realized the great principle eof the 
Conservation of mass upon which the science of chemistry is 
based. We have also the testimony of the German metallurgist, 
Becher, who improved our tin-smelting in Cornwall. He is 
said to have caused a medal to be struck in 1675, which bére 
the legend, ‘‘Hanc unciam argenti finissimi ex plumbo arte 
alchymica transmutavi,” though he should have been aware that 


a he hadeonly extracted the precious metal from the’lead, and had 


not transmuted the basegne. This is a lapse which must be 
forgiven him, for his dert Binguis was the basis of the theory of 
phlogisten, which exerted so profound an influence fora century 
after his death, and he wrote, ‘‘I wist that I have got hold of 
my pitcher by the right handle, for the pseudo-chemists seek 
gold, but I have the true philosdbhy, science, which is more 
precious.” 

| At this critical period what was Boyle doing when the theory 
of phlogistgn dawned @n the mind of the metallurgisg Becher ? 
In 1672 Boyle wrote his paper on ‘‘ Fire and Flame weighed in 
the Balance,” and came to the conclusion that the ‘‘ ponderous 
parts of flame” could pass through glass to get at melted lead 
contained in a closed vessel. It has been considered strange 
that he did n& interpret the experiment correctly, buhe, like 
the phlogistic chemists, tried to show that the suflis ignis, the 
material of fire or phlogjston, would penetrate all things, and 
could be gained or lost by tlm. Moreover, his later experi- 


e ments showed him thgt glass was powerless to screen iron from 


the “‘ effluvitt of loadstone.” His experiment with lead heated. 
eia a closed glass ve&el was a fundamental one, to which his 
ming would naturally rgvert if fe could come back nog and 
revieW the present state gf our kaowledg®in the light ob the in- 
vestigations which have been made in the two centuries that have 
passed since his own work ceased. If he turned to the end of 
*the first century after his death he would see that the faflure 
to apprecialg the work of predecessors was as prevalent in the 
eigh sealh eenturg as in the sixteenth. The spirit of intolerance 
which lead Paracelsus to publicly burn, in his inaugural lecture 
at Basle, the gvorks of Galen, Hippocrates, and Avicenya, 
survive@ in the eighteenth century, when Madame Lavoisier 
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burnt the works of Stahl, but it was resewved for theenineteenth 
centuty to reverently gather the ashes, recogmizing that when the 
writeys of the school of Becher poke of phlogiston they meant 
what we understand by potential energy. bd 

If Boyle, finding that the Fellows of the Royal Society had 
not carried gut their intention to build a ‘Repository and 
Laboratory,” sought the Scheol of Mines and came to the Royal 
College of Science, he wômd surely thank my cofeague, Prof. , 
Thorpe, for his vigorous defence last year, as President of this 
Section, of the origipality of the work of Priestley and Caven- 
dish, to which Boyle’s owg researcHes had directly led. We®on 
our part, remembering Berzelius’s view that ‘‘oxygen is the 
centre point roud which chemistry revolves,” would hope to 
ifterest him most by selecting the experiments which arose out 
of the old metallurgical operation of separating the preciays - 
metals from lead by ‘‘ cupdilation.” When, in conducting this 
operation, lead is heated in the presence®of air, it becomes con- 
verted into a very fluid dross. Boyle had, in 1661, *t&ken this 
operation as the very fifst illustrdtion in his ‘‘ Sceptical Chemist ” 
in proof of his argument as to the elemental nature of metals, 

e would remember the quantitative work of Geber in the 
eighth century, who stated that the lead so heated in air ac- 
fired a “new weight,” and he would appreciate the constant 
reference to the operation of cupellation from the close of the 
sixth eentury B.c., when the prophet Jeremiah wrote, to the 
work of Jean Rey in 1629, whose conclusions he woui wish he 
had examined more closely. Lord Brouncker, as first President 
of the Royal Society, had called attention to the increase in 
weight of the lead in the “ coppels” in the Assay Office in the 
Mint in the Tower, and Mayo had shown that the increase in 
weight comes from a distinct ‘‘spzrztus ” in the air, Boyle would 
incidentally see that Newton had @ccepted office in the Mint, 
where he doubtless continued his experiments on calcination, 
begun some time before, and, as if to mark his interesy in the 
operation of assaying, figures are represented n a bas-relief on 
his tomb in Westminster Abbey as conducting qpellation in a 
Mufe. Theold work merges wonderfully into the new. Chevreul, 
in the nineteenth century, confirms Otto Pachens’s view in the 
seventeenth, as to the saponifying action of litharge. Deville 
employs molten litharge to absorb oxygen dissociated from its 
compounds, and Graham, by extracting occluded gases from iron 
and other metals, proves the accuracy of the old belief that elastic 
fiuids can freely permeate even solid metals. 

We may imagine with what vivid interest Boyl€ would 
turn, nog merely to the results of Priestley’s work, but to his 
methods, Priestley had decomposed litharge with the electric 
spark, and had satisfied himself in 1774 by heating red lead 
that the gas he obtained in his earlier experiments was really the 
one now called oxygen. 

Boyle would see, that in the period 1774~77 Lavoisier, being at- 
tracted by the ‘‘sceptical chemist’s” own experiment on the heat- 
ing of lead in closed vessels, overthrew the phlogistic theory, and 
plgced chemistry on a firm bafis by showing that the increase in 
weight of lead and tin, “when heated’in air, represents exactly 
the w&ght of the gaseous body added ; and, finally, Dalton 
having developed the atomic theory ang applied it to chemistry, 
Berzelius made lead memorable by selecting it for the first deter- 
mination of an atomic weight. 

Without diverting his attention from the phenomena of oxida- 
tion, Boyle would find questions the interest of whieh is only 
equalled by their present obscurity. He wouldwontemplate the 
mogt interesting phase of the history of chemical science, de- 
scribed by Van ’t Hoff as that of its @volution from the descriptive 
to the rational period, in the early days of which the impossi- 
bility of separating physics and chemistry became evidents,and 
Boyle would find that chemistry issnow regarded from the point 
of view of the mechanics of the atoms. e 

Deville’s experiments on disSociation have rendered it possible 
toeextend to the groups of atoms in cheygjgal systems the laws 
which govern ghe fusion and vaporization of masses of matter, 
and this has produced a regolutiow compasable in its importance 
to that whith followed the dfscovery of the law of definite pro- 
portions, for digsocjation has shown us that true causes of chemi- 
cal change are variations of pressure and of temperature. For 
in@ancg, oxygen may be frepared òn an industrial scale from 
air by the intervention of oxide of barium heated to a constant 
temperature of 709°, provided fir he admitted to the heated 
oxide of barium, under a Pressure of 14 atmgspheres, while the 
oxygen thus abserbed, i$ evolveg if the containing wessel be 
rendered partially vacuqis. It ywill be evident, therefore, that 
e < . e . i 
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at a cert@in critical temperature and pressure the slightest varia- 
tion of either wl destroy the equilibrium of the sys€em and 


induce chemical change. ° 


he aim of Boyle’s chemical writings was to show fhat no 
“ serve the 
commonwealth of learning by begetting a goog understanding 
betwixt the chemists and the neechanical philosophers,” who 
had, as he$aid, ‘‘ been @oo great ¢trangers to each other’s dis- 
coveries.” In view of the dominant lines of research which 
occupy chemists at the present time, such, for ins®apce, as the 
investigations of ‘‘ osmoti€ pressurg” and of the application of 
Boyle’s own law to salts in solution, he would feel that his hope 
had been realized, and that, though he livedea century too soon 
to take part in Berthollet’s discussion with Proust, he newer- 


barrier exists between physics and chemigtry, and to, 


wsheless shares Berthollet’s triumph in the long-delayed but 


now rapi developtnmeMt of chenaistry as a branch of applied® 


mechanics. bs 


We fited, however, no longer look at these questions from 
the point of view of Boyle, fo? our ownfinterest in the application 
of chemical mechanics to metallurgy jg sufficiently vivid, és 


fhstances to be given subsequently will show. 


Hitherto I have mainly dwelt on questions relating to oxida- 
tion, but not Jess interesting is the history of the steps by wkich 
an accurate knowledge was acquired of the other great process 
practised by the metallurgist, the one to which Paracelsus was 
the firs? to apply the name of ‘‘reduction.” Its explanation 
followed naturally from the elucidation of the phenomena of 
combustion by Lavoisier, who in continuation of Macquer’s 
experiments of 1771 proved, in conjunction with other workers, 
that carbonic anhydride is produced when the diamond is burnt 
in air or oxygen. Carbon has been known for ages as the most 
important of the reducing’ agents, but when, in 1772, Lavoisier 
heated oxide of lead and carbon together, he did not at first 
recoggize that carponic anhydride had been préduced, simply 
because the volte of the gas set free was the same as if oxygen 
merely had keen liberated. He soon, however, saw that neither 
the carbon alone, nor the oxide of lead alone, gave ris@ to 
the evolution of farbonic anhydride, which resulted from the 
mutual action of carbon and a constituent of the litharge. ‘‘ This 
last observation leads us insensibly,” he adds, “to very import- 
ant reflections on the use of carbon in the reduction of metals.” 
It most certainly did, and by 1815 an accurate, if incomplete, 
view of reduction had passed into the encyclopeedias. It was seen 
that tHe removal of oxygen from burnt metals, by carbon, “‘ gives 
the metals,” as Fourcroy and Vauquelin put it, ‘fa new exist- 
ence.” Some ten years later Le Play attempted to show that 
reduction is always effected by the intervention of carbonic 
oxide, which elicited the classical rejoinder from Gay-Lussac, 
who pointed out that ‘‘carbon alone, and .at very moderate 
temperatures, will reduce certain metallic oxides without the 
intervention of carbonic oxide or of any other elastic fluid.” 
I mention these facts because metallurgists are slow to recognize 
their indebtedness to investig&tors, and -too often ignore the 
extreme pains with which an accflrate knowledge has been 
acquired of the principles upon which their processes Save been 


based. 


The importance ofa coherent explanation of reduction in 
smelting pig-iron is enormous. The largest blast-furnaces in 
1815 hardly exceeded those in use in the previous century, and 
were ab most only 40 feet high, with a capacity of 5000 cubic 
feet. At thegpresent day their gigantic successors are sometimes 
90 feet high, with a capacity of 25,000 cubic feet. This dgyelop- 
ment of the blast-furnac® is due to the researches of a number 
of investigators, among whom von Tunner, Lowthian Bell, and 
Güner deserve special mention. We are, however, forcibly 
reminded of the present ingompleteness ef our knowledge of the 
mechanism of reduction, when we remember that the experiments 
of H. P. Baker have led us t@ believe that puregcarbon cannot 
be burnt in perfegily dry and pure oxygen, and therefore that 

e „the reducing agent, carbonic oxide, cannot bg produced at all 


unless moisture be present.® 


Ludwig Mond, Langer, and Gtiincke, teach us? not only that 
nickel can separate carbon froen carbonic,oxide, but the whally 
unexpected fact that dny carbonic oxide can at a temperature of 
g t@ 150°. 


100° take up nickel, whith git agatn deposits if heat 
Mond and Quincke, and, independently, Berthelot, 


ave since 


proved the existence ofethe torresponding compound ofiron and 

carbonic oxide, and it may safely b@ concluded that in the blast- 

furnage smelting iron this peculiar ation ofgcarbonic gxide plays ¢ able effect in protecting the zinc from loss by oxidātion, and æ 
o 


an important part, and it 
e 
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ubtless aids the carburization of iron | further, the presence of one-thousandth part of aluminium in 





° 
by cementation. It is truly remarkgble that the past year should 
have brought us so great an increase in our knowledge of What e 
takes place in the reduction of an oxide of iron, and in the car- 
burization of the liberated metal. My own experiments have, | 
trust, made it clegr that iron can, at an @levated temperature, be 
carburized by the diamond zz vacuo; that is, in the absence of 
anything fhore than ‘‘a trace ” of an elastic fluid or of any third 
element. Osmondshas further shown within the last few months 
that the action between iron and carbon is a mutual one, for 
though carbon in the pure diamond form carburizes iron, the 
metal in its turn, at a temperatur®@ of 1050°, Mtacks the diamond, 
invests it with a black layer, and truly unites with it. 

The question of the direct carburization @f iron (Darby's 
process) by filtering the molten metal through carbon, promises 
to be of much importance, for at present, as is well known, two 
millions of tons of steel which are made in the Bessemer con- 
verter in this country alone, are re-carburized after ‘‘ the blow” 
by the additign of spiegeleisen. e ° 

Carbonic oxide, moreover, would appear to be more chemically e 
active than had been supposed ; for during the ptesent year 
Berthelot has shown that the perfectly pure gas heated to 500 
or 550° produces carbonic anhydride with the deposition of 
«carbon at red heat, not by ordinary dissociation, but by decom- 
position preceded by polymerization. Iie further shows that 
carbonic oxide will decompose ammoniacal nitrate of silver, and 
thus brings it into close connection with the aldehydes. 

e 

© (2) In turning to the modern aspects of metallurgical practice, 
we shall see that the whole range of the metallurgist’s field of 
study is changing. It is no longer possible for him to devise a . 
series of operations on the evidence afforded by a set of equations 


„which indicate the completion of an operation; he has, as I 


have already suggested, to consider the complicated problems 
which have been intro@uced into themistry from the sciences of 
physics and mechanics. He has, in fact, no longer to deal 
merely with atoms and molecules, but with the influence of mass. 
As Ostwald points out, we are reminded that many chemical 
processes are reciprocating so that the original products may be 
obtained from the product of the reaction, The result of such 
opposed processes is a state of CHEMICAL EQUILIBRIUM, in 
which both the original and the newly-formed substances are 
present if dgfinite quantities that remain the same so long as the 
congitions, more especially temperature ad pressure, do not 
undergo further change. Again, in very many metallurgécal 
processes, reactions are rendered incomplete by the limitations 
imposed by the presence of bodies which cannot be speedily 
eliminated from the system, and the result may be to greatly 
retard the completion of an operation. The time has come when 
the principles of dynamic chemistry must be applied to the study of 
metallurgic&l problems if they are to be correctly undergtood, and 
it Is, moreover, necessary to remember the part played by tht e 
surface separating the different aggfegates in contact with one 
another. When, for instance, a reaction has to take place accom- e 
panied by the evolution of gas, there must be space into which 
the gas can pass. The rate, thera@fore, at which change takes ° 
place will obviously depergi on the state of division of the mass. 
One of the most remarkable points in the whole range of 
chemistry is the action engendered between two elements capable 
of reagging bythe presence of a thirds body. It may be, and 
this is the most wonderful fact ¢f all, that merely a trace of a 
third body is necessary to induce reaction, or to profoundly 
modify the structure of a metal. H. Le Chatelier and Mouret 
have pointed out that in certain cases it is inaccurate to say that 
the thtrd body causes the rgaction to take place, because, after 
it has destreyed the inter-molecular resistances which®preventéll 
the reaction taking place, the third body ceases to intervene. 
This is apparently the case yen “platinum sponge effe@is the 
union of oxygen and hydrogen, or, conversely, when very hof 
platinlm splits up water vapour int ig cewstituent gases. 
Future investigation will, it is to be lsoped, show whether, tye 
platinum does not exert some direct action in both cases. We 
caf go longer negleet the stQdy of sch questions from Wie point , 
of view of their practical application. ® The manufacture of red ® eè 
lead presents a case in point. In ‘‘ drossing” molten lead, the 
oxidation of the lead $ greatly promoted by the presence ob% e. 
trace of antimony; and conversely, in #he separation of silvee e 
from molten lead, by the aid of zinc, H.,Roesster and é 
Endelmann have recently shown that alunffnium has a remark- ° 
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the zinc is sufficient to exerg this protecting action on that metal. 
Jam satisfied that if our metallurgists are to advance their 
industrial practice, they must, if I may use such an expression, 
persistently think in calories, and not merely employ the ordinary 
atomic ‘tools of thought.” They will thep be able to state 
what reactions can, under given conditions, take place ; to indi- 
cate those which will be completed; and to avoid th8se that are 
impracticable. . 

In France, the country of so many great metallurgists, men 
like Le Chatelier and Ditte are doing admirable service, by 
bringing the resus of the labours and teaching of St. Claire 
Deville within the range of practical men. And if I do not 
refer more specMically to their work it is for want of space and 
not of appreciation, byt a few simple cases of reversible actions 
will perhaps make the subject clear. In the blast-furnace the 
main reducing agent, carbonic oxide, is produced from the solid 
fuel by the reaction CO, + C =2CO, a reaction which is 
theoretically impossible @ecause it is endothermic, and would be 
altended by absorption of heat. But heat externalto the system 
intervenes and acts eitker by depolymerizing the carbon into a 
simpler form which can combine with oxygen of the CO, with 
evolution of heat, or by dissociating carbonic anhydride sets 
oxygen free which combines with the carbon. 
oxide of iron in the blast-furnace is mainly efecte by carbonic 
oxide according to the well-known reaction 


FeO, + 3CO = 2Fe + 3CO,, 
But the gas issuing from a blast-furnace contains cas 


bonic oxide, an important source of heat. The view 
that this loss of carbonic oxide was due to the fact that 


the contact of the ore and the reducing gas was not sufficiently - 


prolonged, led to a great increase in the height of blast-furnaces, 
but without, as Griiner showed, diminishing the proportion 
of carbonic oxide escaping ftom the thuat. The reduction of 
an iron ore by carbonic oxide only takes place within certain 
well-defined limits, and a knowledge of the laws of chemical 
equilibrium would have saved thousands and thousands of 
pounds which have been wasted in building unduly high furnaces. 
I would add that large sums have also been sacrificed in the vain 
attempt to smelt oxide of zinc in the blast-furnace, for which 
operation patents have frequently been sought, in ignorance or 
defiance of the readiness with which the inverse acti8n occurs, 
so that the reducing action of carbon on oxide of zinc mgy be 
bafanced by the re-oxidation of the reduced zinc by carbonic 
anhydride, which is the product of the reduction. A further in- 
stance may be borrowed from an electro-chemical process which 
has been adopted for obtaining alloys of aluminium. As is wel$ 
known, all attempts to effect the direct reduction of alumina by 
carbon have failed, because the reaction 


ri ° 2(Al,O,) + 3C=4Al+3CO, 


requires 783°2 calories, wile only 291 calories would result 
from the eonversion of carbon into carbonic anhydride, there- 
fore the reaction cannot be effected ; but in Cowles’s process 
aluminium is nevertheless liberated when alumina is mixed with 
charcoal and strongly heated by the®passage of an electric cur- 
rent. 


passage of a gurrent of 1600 amperes between carbon pojes, the 
liberated aluminium being at ogce removed from the system by 
metallic copper, which is simultaneously present and may not be 
without action itself, 

An instance of the importance of these considerations is pre- 
sented in the m@nufacture of steel by the basic process. Much 
fare is devoted to obtaining conditions which willeinsure, not 
only the elimination, but the order of the disappearance of the 
impufties from the molteh pigjron. In the basic process as 
gonducted in the closed converter, the phosphorus does not dis- 
appear until e cagboX 
tbe open-hearth furna@e is used, the elimipation of the 
phosphorus may be effected before that of the carbon, 
and itWs asserted that,? if th€ carbo goes before The 
phosphorus sis got rid® of, a further addition of carbon is 
necessary. A curious and subtle case of chemical equilibrium 
{Sehere presented. In the open-hearth*furnace and Bessemer 
fonverter respectively§ the temperatures and pressures are 
differert, andethe conditions as to the presentation of oxygen 


to the fluid bath fre not the same. The result is that the ` 
relative rates of gxidation of the phosphorus and carbon are, a from cupriferous compounds, He 


different inethe two cases, although in either case, wit} a given 
s 
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Reduction of : 


This result is due, not to a simple reduction of alumina, , 
but to its dissociation at the high temperature produced by the , 


has left the fluid bath, whilst? when . 


method of woking, there must be a ragio between ethe phos- 
phorus8 and carbon in which they disappear simultaneously, 
The industrial bearing of the qyestion is very remaikable. In 
the b&sic Bessemer process the tendency of the phosphoru® to 
linger in the bath renders an ‘“‘after-blow ” necessary ; it may be 
only of a few geconds’ duration, but much iron js nevertheless 
burnt and wasted, and Mr. Gilchrist tells me that, if this after- 
| blow could be avoided, a sawing of some 6 per centof the yield 
l of steel would be effected annually, the value of which, at the 
* present rat@of output and price of steel, is no less than a quarter 
of a million sterling. ® e ° 
' The volatilization of sulphur in the converter while it is re- 
tained by the steebin the open-hearth furnace, and the increase 
: in@the percentage of manganese which leaves the slag and 


| returns to the bath of metal in the converter at the end of the e» 


$“ blow,” will probably be traced to the disturbances of equili- 
; brium which attends very slight variatidns in the conditions, 
| especially as regards temperature and pressure, under Wich the 
l operations are conductede ° 

i _In the blast-furnace ghe reducing action must be greatly de- 
' p€ndent on the rate at which alkaline cyanides are formed, anf 
Hempel has recently shown, by the aid of well-devised experi- 
mets, that the quantity of cyanides which may be obtained at 
i a high temperature from carbon, nitrogen, and alkaline oxides, 
increases as the pressure becomes greater. 

Metallurgical chemistry is, in fact, a special branch of themical 
science which does not come within the ordinary sphere of 
the academic teaching of chemistry. It is often urged that 
metallurgical practice depends upon the application of chemical 
principles which are well taught in every large centre of instruc- 
tion in this country, but a Jong series of chemical reactions exist 
' which are of vital importance to thé metallurgist, though they 
are not set forth in any British manual of chemistry, nor are 
dealt with in dourses of purely chemical lectures, I feel pound 
to insist upon this point, because, as Examiner f Metallurgy for 
the Science and Art Department, I find that purely analytical 
an@ laboratory methods are so often given in the belief that they 
are applicable to processes conducted on a farge scale, and at 
high temperatures. 

We are told that technical instruction should be kept apart 
from scientific education, which consists in preparing the student 
to apply the results of past experience in dealing with entirely 
new sets of conditions, but it can be shown that there is a whole 
side of metallurgical teaching which is truly education4], and 
' leads students to acquire the habit of scientific thought as surely 
as the investigation of any other branch of knowledge. 

It is, in fact, hardly possible in a course of theoretical 
chemistry to devote much attention to specific cases of industrial 
practice in which reactions are incomplete, because they are 
limited by the presence of bodies that cannot be directly 
eliminated from the chemical system. Take, for instance, the 
long series of reactions studied by Plattner, who published the 
results of his investigations if his celebrated treatise, ‘‘ Die 
Met&llurgische Réstprozes%e,” Freiber%, 1856, whose work I 
have ch&en as a starting-point on account of our presence in 
South Wales near the great copper-smeltjng district of Swansea. 
A complex sulphide, of which copper is the main metallic con- 
stituent, contains some fifty ounces of silver to the ton. The 
problem may be supposed for the present to be limited to the 
extraction of the precious metal from the mass in whech it is 
hidden, and the student deriving his knowledge from an ex- 
celleng modern chemical treatise would find the case thus 
stated :— bd 

‘*Ziervogel’s process depends upon the fact that when argenti- 
ferous copper pyrites is roasted, the copper and iron sulphidgs 
are converted into insolable oxides, whilst the silver is converted 
into a soluble sulphate, which is dissolved outeby lixiviating the 
roasted ore wit} hot water, theesfiver being readily precipitated 
from,this solution in the metallic state.” 


' visited a silver extraction, works, awd possessed sufficient ‘ana- 
lytical skill t® enable him to Secure evidence as to the changes” 
that occur, he wquid find a set of facts which his training had 
not enabled him to predict, and he would establish the existence 
of a sêt ofreactions to the nafure of, which his chemical reading 
had hardly given him aclue. The process to be considered is 
a simple one, but it isdypical, and 4ppligs to a large proportion 
of the 7,000,000 onhces of Aver annually obtained in the world 
uld be confronted with a 
ton or more of finely-dividgd material spread in adhin layer over 
2 
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the bed of a reverber@tory furnace. Suppose the material is 
what is known as a gomplex regulus, as imported into Swansea 
or produced at Freiberg, te which are added rich n@tive sul- 
phides. The mixture then consists of sulphides mainly of irqn 
atl copper, with some sulphide of lead, and contains® fifty or 
sixty ounces of silver to the ton, and a few grains of gold. It may 
also contain small quantities of arsenic and antimony’ arsenides, 

antimonides, and sulpho-salts, ugually with copper as a base. 
The ten®perature of tbe furnaceyia which the operation is to 
be performed is gradually raised, the atmosphere being an oxi- 
dizing one. The first effect of the elevation of@he tempera- 
ture is to distil off sulph@, reducing thé sulphides to a lower 
stage of sulphurization. This sulphur burns in the furnace 
atmosphere to sulphurous anhydride (SO,), end, coming in con- 
tact with the material undergoing oxidation, is convertedginto 
«sulphuric anhydride (SO). It should be noted that the 
material eof the briekwork dog not intervene -in the ree 
actions, except by $s presence as a hot porous mass, but its 
influewee is, nevertheless, considerable. The roasting of these 
sulphides presents a good case for thesstudy of chemical equili- 
brium. As soon as the sulphurous anhydride reaches a certain 
“ension, the oxidation of the sulphide 1s arrested, even tho@gh 
an excess of oxygen be present, and the oxidation is not resumed 
until the action of the draught changes the conditions o$ the 
atmosphere of the furnace, when the lower sulphides remaining 
are slowly oxidized, the copper sulphide being converted into 
copper®sulphate mainly by the intervention of the sulphuric 
anhydride formed as indicated. Probably by far the greater 
part of the iron sulphide only becomes sulphate for a very brief 
period, being decomposed into the oxides of iron, mainly ferric 
oxide, the sulphur passing off. Any silver sulphide that is 
present would have been converted into metallic silver at the 
outset were it not for the simultaneous presence of other sul- 
phides, notably those of copper and of iron, which enables the 
silver sulphide to become converted into sulplmte. The lead 
* sulpMide is also@c$nverted into sulphate at this low temperature. 
The heat is pow faised still further with a view to split up the 
sulphate of copper, the decomposition of which leaves oxide of 
copper. If, as iw this case, the bases are weak, the sulphuric 
anhydride escapes mainly as such; but when the sulphates of 
stronger Bases are decomposed, the sulphuric anhydride is to a 
great extent decomposed into a mixture of sulphurous anhydride 
and oxygen. The sulphuric anhydride, resulting from the de- 
composition of this copper sulphate, converts the silver into 
sulphate, and maintains it as such, just as, in turn, at a lower 
temperature, the copper itself had b@en maintained in the form 
of sulphate by the sulphuric anhydride eliminated _frém the iron 
sulphide. When only a little of the copper sulphate remains 
undecomposed, the silver sulphate begins to split up, and the 
furnace charge must therefore be immediately withdrawn, or the 
whole of the silver sulphate would be converted into metallic 
silver, partly by the direct action of heat alone and partly by 

reactions such as those shown in the following equations :— 
Ag,SO, + 4Fe,0, ="2Ag + 6Fe,0, + SO, 
ARSO, + CRO! = 2Ag’+ CuSO. + Cud. 
If the charge were not withdrawn, the silver wou thus be 
effectually removed fwom the solvent action of water, and the 
smelter’s efforts would have failed entirely, The charge still 
contains lead sulphate, which cannot be completely decomposed 
at any temper&ture attainable in the roasting furnace, except in 
the pr&ence of silica, and it is well to leave it where it is if the 
residue has Subsequently to be smelted with a view to the 
extraction of the gold. The elimination of arsenic and angmony 
gives rise to problems of much interest, and again confronts the 
smelter with a case of chemical equilibrium. For the sake of 
tatvity it will be well for the present to limit the consideration 
to the removal of antimony, which may® be supposed to be pre- 
sent as sulphide.® Some sulppide of antimony is distilled off, 
but this is not its only mode of escape. An attempt to remove 
antimony by rapidsmecidation would be attended with the danger 
+ of converting it into insoluble antimoniates of ghe metals present 
in the charge. In the earl} stagge ofethe roasting it is therefore 
necessary to employ a very low temperature, and the presence 
of steam is found to be useful®as a souræ of hydrogen, which 
removes sulphur as Hydrogen sulphide, the gas being freely 

evolved. The reaction e oc 
Sb,S3 + 3H, = 3H,S jt 25b 

between hydrogen and sulphide of antimony is, however, endo- 
thermjc, and cdild not, therefore, take place without the aid 
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which is afforded by external heat. The facts appear to bg as 
follows : sulphide of antimony, when heated, dissociates, and 
the tension of the sulphur vapo@r would produce a statg of 
equilibrium if the sulphur thus liberated were not seized by the 

hydrogen and removed from the system. The equilibrium is 

thus destroyed, and fresh sulphide is dissociated ; the general 

result being tha? the equilibrium of tHe system is continually 
restored and destroyed until the sulphide is decomposed, The 

antimony combines with oxygen, and escapes as volatile oxide, 

as does also the arsenic, a portion of which is volatilized as 

sulphide. 

The main object of the process which hasbeen considered is 
the formation of soluble sulphate of silver. If arsenic and anti- 
mony have not been eliminated, their presence,at the end of the 
operation would be specially inconvenient, as they give rise to 
the formation of arseniate and antimorflate of silver, insoluble 
in water, which may necessitate the treatment of the residues 
by an entirely different process from that which has hitherto 
been considered. è 

It will havè been evident that effecffng this series of changes 
demands the exercise of the utmost skill, care, ang patience. 
The operations beginning at a dull red heat, or a temperature of 
some 500°, are completed at 700°, within a range, that is, of 200°. 
Judicious stirring has been necessary to prevent the formation 
of crusts of sulphates, which would impede the reactions, and, 
as has been shown, an undue elevation of temperature within a 
very limited range would, at any stage, have been fatal to the 
success of the operation. It is difficult to appreciate too highly , 
dhe delicacy of sight and touch which enables an operator to 
judge by the aid of rough tests, but mainly from the tint of the 
streak revealed when the mass is rabbled, whether any particu- 
lar stage has or has not been reached, and it will be obvious 
that the requisite skill is acquired solely by observation and ex- 
periment. The technical instructor may impart information as 
to the routine to be @llowed, awd the appearances to be ob- 
served, but scientific knowledge of a high order can alone enable 
the operator to contend with the disturbing influences introduced 
by the presence of unexpected elements or by untoward varia- 
tions in temperature. In the training of a metallurgist it is im- 
possible to separate education from instruction, and the above 
description of a very ordinary operation will show the intimate 
relations between science and practice which are characteristic 
of metalfurgical operations, Practice is dependent on science 
for its adva&cemement, but scientific workeṣ too often hesitate 
to attack metallurgical problems, and to devote the resources of 
modern investigation to their solution, because they are not 
aware of the great interest of the physical and chemical prob- 
dems which are connected with many ®ry simple metallurgical 
processes, especially with those that are conducted at high 
temperatures, 

Proceediag yet one step further, suppose that the copper- 
smelter takes possession of the residual mass, consistifig mainly 
of oxide of copper, he would smeligit with fresh sulphide ores, 
and obtain, as a slag from the earthy matters of the ore, a , 
ferrous silicate containing some small proportion of copper, The 
displacement of the copper from this silicate may be effected by e 
fusing it with sulphide ofjiron, a fusible sulphide of iron and 
copper being formed, which readily separates from the slag. 
By this reaction some twenty thousand tons of copper are 
added to the world’s annual productjon. Proceeding yet a 
step fufther, suppose the smelter to have reduced ehis copper te 
the metallic state. If arsenic h#li been originally present in the 
ore, and had not been eliminated entirely in the roasting, extra- 
ordinary difficulties will be met with in the later stages of the 
procegs, in extracting small bese of arseniqwhich resist the 
smelter’s efforts. Copper, moreover, containing arsenic canna} 
be “‘overpoled,” as the presence of arsenic hinders the reducing 
action of gases on the copper. Tee amount of arsenicgwhich 
the copper-smelter has to renbfe may vary from mere traces pp 
to I per cent., and if the copper is destined for the use of the 
electrical engineer, he will insist on itg b&ng“as pure as pos- 
sible, for the presence of a trace of arsenic would materitlfy ,« 
in@rease the electryal resistance ofthe copper, and ypuld be 
fatal to its use in submarine felegraphye If, onthe other hand, ‘%y 
the copper is intended for the maker of loconfotiv® fire-boxes, 
he will encourage the wetention of small quantities of arsenic, gs 
it is found to actually increase the enduragce of the copper, and, 
the smelter will in such a case have no inducement togmploy 
the basic furnace lining which Mr. Gilchristehas Sfered him, nor * 


(Will he care to use the special methods for the removaleof arsenic 
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with which Ye is familiar. It may all seem simple enough, but 
the modern process of copper-smelting has been Jaboriously 
buit up, and has a long and®interesting pedigree which may be 
traced to at least the eighth century, when Geber described the 
regulus, ‘‘ coarse metal,” as being ‘‘ black mixed with livid,” and 
our familiar “blue metal” as being “of a most clean and plea- 
*sant violet colour,” and indicated the reason fôr the difference.! 
° 

(3) The foregoing instances have been giyen to indicate the 
general nature of metallurgical chemistry. It will be well now 
to show how the great advances in metallurgical practice have 
been made in the past, with a Piew to ascertain what principles 
should guide us in the future. 

It is a gravegmistake to suppose that in industry, any more 
than in art, national advance takes place always under the 
guidance of a master Possessed of some new gilt of invention ; 
yet we have been reminded that we are apt to be reverent to 
these alone, as if the nation had been unprogressive and sud- 
denly awakened ey the genius of one man. The way for any 
great technical advance is prepared by the patient acquisition of 
facts by irwestigators of pure science. Whether the investi- 
gators are few or many, and consequently whether progress is 
slow or rapid, will depend in no small measure on the spirit of 
the nation as a whole. A genius whose practical order of mind, 
enables him to make*some great invention suddenly arises, 
apparently by chance, but his coming will, in most cases, be 
found to have ‘followed hard upon” the discovery by some 

escientific worker of an important fact, or even the accurate 
determination of a set of physical constants. No elaborate 
monograph need have reached the practical man—a newspaper 
paragraph, or a lecture at a Mechanics’ Institute may have been 
sufficient to give him the necessary impulse ; but the possessors 
of minds which are essentially practical often forget how valu- 
able to them have been the fragments of knowledge they have 
so insensibly acquired that They are elmost unconscious of 
having received any external aid. 

The investigating and the industrial faculty are sqmetimes, 
though rarely, united in one individual. Rapid advance is 
often made by those who are untrammelled by a burden of 
precedent, but it should be remembered that though the few 
successes, which have been attained in the course of ignorant 
practice, may come into prominence, none of the countless 
failures are seen. , 

I would briefly direct attention to certain processe® which have 
been adopted since the year 1849, when Dr. Percy presided over 
this Section at Birmingham, a great metallurgical centre. In 
that year the President of the Association made a reference to 
metallurgy, a very brief ne, for Dr. Robinson only said ‘thee 
manufacture of iron has been augmented six-fold by the use of 
the puddling-furnace and the hot-blast, both gifts of theory”; 
and so, it may be added, are most of the imporiamt processes 
which have since been devised. Take the greatest metallurgical 
advance of all, the Bessem@gprocess, which has probably done 
more than,any other to promote the material advance of all 
countries. It was first communicated to the world at the 
*Cheltenham Meeting of the British Association, 1856. Its 
nature is well known, and I need owly say that it depends on 
the fact that when air is blown through a bath of impure molten 
iron, sufficient heat is evolved by the rapid combustion of 
silicon, manganese, and cgrbon, to maintain the bath fluid after 
these element® have been elinginated, there being no external 
source of heat, as there is in the puddling furnace or the refinery 
hearth. We have recently been told that, at an early and 
perilous stage of the Bessemer process, confidence in the experi- 
ments was restomed by the observation that the temperatere of 
the “blown” metal contained in a crucible was hggher than 
that of the furnace in which it was placed. The historian of the 
future evill not fail to reco®d tpat the way for the Bessemer 


©. It must not besuppoged Mat when commercially pure copper hes®on the 
furnace bed, ready to be angferred to moulds, that its turbulent career of 
reMdons is over. It might be thought that the few tenths per cent. of im- 
purity, dissolved oxide, and occluded gas, are so far attenuated by distribu- 
tion that ®eir interactions must Be insignfeant Tiss is far faam bei e 
case. I believe the bath of metMl is seething from its reactions unti the 
copper is solid,* and“then polymerization proceeds. There may not be a 
sl ly-defined, critical range of temperature wiyjhin which the metal can 
alome be successfully worked, and which varies, as regards its starting-poin?, 
with the kind of impurity pwsent, as is the case with steel; but evidence of 
moleculagchangedn the solid metal is afforded by the pyrometric curves of 
cooling referred t@ 6n p. 45, and by the singular behaviour as regards elec- 
trical resistance, of various samples of copper, in which chemical so bl 


e = hardly reveals a difference. 
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process had been prepared by the theofetical work of Andrews, 
1848, and of Favre and Silbermann, 185% whose woxk on the 
calorifig power of various elements showed thagsilicon and phos- 
phorus might be utilized as fuel, because great heat is engendered 
by the® combustion. id 

The basic process for removing phosphorys, a process of great 
national irfiportance, the development of which we owe to 
Thomas and Gilchrist, is entjrely the outcome Ò purely theo- 
retical teaching, in connecting with whgch the namee of Griiner 
and Percy deserve special mention. In the other great group 
of processesefor the production of steel, those in which Siemens’s 
regeneratite furnace $ employed, w@ have the direct influen® 
of a highly trained theorist,” who concluded his address as Pre- 
sident of this Assosiation in 1882 by reminding us that “in the 
great workshop of Nature there is no line of demarcation to be 
drawn between the most exalted speculation and commonplace, 
practice.” The recent introdyction of the method of beating by 
radiation is, of course, the result of purely theoretical con- 
siderations. oe 

The progress in the meshods of extracting the precious metals 
has been very great, bojh on the chemical and engineering sides, 
bift it is curious that in the metallurgy of gold and silver, mang 
ancient processes survived which were arrived at empirically— 
a neteworthy exception being presented by the chlorine process 
for refining gold, by the aid of which many millions sterling of 
gold have been purified. The late Mr. H. B. Miller based this 
process for separating silver from gold on the knowledge of the 
fact that chloride of gold cannot exist at a bright red heat. The 
tension of dissociation of chloride of gold is high, but the precious 
metal is not carried forward by the gaseous stream, at least not 
while chloride of silver is being formed. 

The influence of scientific investigation is, however, more 
evident in that portion of the metallurgic art which deals with 
the adaptation of metals for use, rather than with their actual 
extraction frourthe ores. 

Only sixteen years ago Sir Nathaniel Barnklsy, then Difector 
of Naval Construction, wrote, ‘Our distrust 8f stegl is so great 
thatgthe material may be said to be altogether unused by private 
ship-builders, . and marine engineers appear to be equally 
afraid of it.” He adds, ‘‘ The question we have to put to the 
steel makers is, What are our prospects of obtaining’a material 
which we can use without such delicate manipulation and so 
much fear and trembling?” All this is changed, for, as Mr. 
Elgar informs me, in the year ending on June 30 last, no less 
than 401 ships, of three-quarters of a million gross tofinage, 
were being built of steel inthe United Kingdom. 

Why is ff, then, that steel has become the material on which 
we rely for our ships and for our national defence, and of which 
such a splendid structure as the Forth Bridge is constructed ? 
It is because, side by side with great improvement in the quality 
of certain varieties of steel, which is the result of using the open- 
hearth process, elaborate researches have shown what is the 
most suitable mechanical and thermal treatment for the metal; 
but the adaptation of steel for Mdustrial use is only typical, as 
the fhterest in this brancle of metallufgy generally appears for 
the momemt to be centred in the question whether metals can, 
like many metalloids, pass under the application of heat or 
mechanical stress from a normal state to an allotropic one, or 
whether metals may even exist in numerous isomeric states. 

It is impossible to deal historically with the subject now, further 
than by stating that the belief of more than one ‘‘ modifieation ” 
is old and widespread, and was expressed by Pagacelsus, who 
thought that copper ‘‘contains in itself its female,” which could 
be isofåted so as to give “two metals”e | . “ different in their 
fusion and malleability ” as steel and iron differ. Within the 
last few years Schiitzenberger has shown that two modifications 
of copper can exist, the normal one having a density of 8°95, 
while that of the allotropic modification is enly 8'0, and is 
moreover rapidly attacked by dilute nitric acid, which is without 
aein on ordinary copper. It may be added that Lord Ray- 

vig 
has been pe fhet, in the case of gopper, dy the experiments 
conducted by W. H. Veley*on ke conditions of chemical change 
betyveén nitric acid and certain metals. 

Bergmann, 1781, actually calls iron pelymorphous, and says 
that iteplays the part of many-metalg, ‘‘ Adeo ut jure dici queat 
polymorph%im ferrum plurium simul metallorum vices sustinere.” 
Osmond has recently gemonstrate@ the fact that at least two 
modifications of irorf must extést. 

Prof. Spring, of Liege, hgs given evidence “that in ceoling 
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lead-tin alloys polymeriz%tion nmay take place after the alloys 
have become solid, amd it seems to be admitted that the same 
cause underlies bosh polymerization and allotropy. The heno- 
menon of allotropy is dependgnt upon the number of the atomse 
in d&ch molecule, but we are at present far from being able to 
say what degree of importance is to be attached to the relative 
distance between the atoms of a metal or to the “position of one 
and the sameatom ” in a metallic molecule, whether the metal be 
alloyed or fræ, and it muste admitte@that in this respect organic 
chemistry is far in advance of metallurgic chemistry. 1 cannot, 
as yet, state what is the atomic grouping in the “bgilliantly- 
cofoured gold-aluminium afloy, AuAl,. which I have had the 
good fortune to discover, but, in it, the gold is probably present 
in the same state as that in which it occur® in the purple of 
cassius, e 

Much valuable information onthe important question ofallotropy 
in metals has already bem gathered by Pionchon, Ditte, Moissan, 
Le Chatelier, and Osrfiond, but reference can only be made to 
the work*of the two latter, Le Chatelier concludes that in 
metals which do not undergo molectlar transformation the 
electrical resistance increases proportionally to the temperature. 
T&e same law holds good for other metals at temperatures abov® 
that at which their last change takes place ; for example, in the 


- case of nickel above 340°, and in that of iron above 850°. ° 


It is probable that minute quantities of foreign matter, which 
profoundly modify the structure of masses of metal, alsqinduce 
allotropi@changes. In the case of the remarkable action of im- 
purities upon pure gold I have suggested that the modifications 
which are produced may have direct connection with the periodic 
law of Mendeleeff, and that the causes of the specific variations 
in the properties of iron and steel may thus be explained. The 
question is of great industrial importance, especially in the case 
of iron; and Osmond, whose excellent work I have already 
brought before éhe members of this Association in a lecture 
delivergd at Newcastle in 1889, has especially studied the in- 
fluence upon iron%xerted by certain elements. He shows that 
elements whoge atomic volumes are smaller than that of iron 
delay, during the cooling of a mass of iron from a red heat, she 
change of the £, or ard variety of iron, to the a, or soft variety, 
On the other hand, elements whose atomic volumes are greater 
than that of iron tend to hasten the change of Btoairon. It 
is, however, unnecessary to dwell upon this subject, as it was 
dealt with last year in the address of the President of the 
Association. 

It may be added that the recent use of nickel-steel for armour- 
plate, and the advocacy of the use df copper-steel for certain 
purposes, is the industrial justification of my own views as to 
the influence of the atomic volume of an added element on the 
mechanical properties of iron, and it is remarkable that the two 
bodies, silicon and aluminium, the properties of which when in 
a free state are so totally different, should, nevertheless, when 
they are alloyed with iron, affect it in the same way. Silicon 
and aluminium have almost the same atomic volumes. 

The consequences of allotr®pic changes which result, in 
alteration of structure afe very greft. The case of the*tin 
tegimental buttons which fell into a shapeless heap @hen ex- 
posed to the rigorous winter at St, Petersburg, is well known. 
‘The recent remarkable discovery by Hopkinson of the changes 
in the density of nickel-steel (containing 22 per cent. of nickel) 
which are produged by cooling to — 30°, affords another instance. 
This vazgety of steel, after being frozen, is readily magnetizable, 
although it wgs not so before; its density, moreover, is per- 
manently reduced by no less than 2 per cent. by the expose to 
cold ; and it is startling tœ contemplate the effect which would 
be produced by a visit to the Arctic regions of a ship of war 
bui} in a temperate climate of ordinary steel, and clad with some 
three thousand tons of suck nickel-steel armour; the shearing 
which would resu@t from the expansion of the armour by ex- 
posure to cold would destroy théskip. Experimegtal compound 
armour-plates have been made, faced with 25 per cent. nigkel- 
steel, but it remain§ fo be seen whether a similar though lessened 
effect would be prodyed on éhe steel containing’5 to 7 per cent. 
of nickel, specially studied by Je Sify, the use*of which is 
warmly advocated for defensivee purposes. „ Fugther informatian 
as to the molecular condition of nickel-steel has within the last 
few weeks been given by Mercadier, who has shgwn that 
alloying iron with 25 per cent. of nickel renders the metal 
isotropic. ee ve . 

The molecular behaviour of alloy@is indeef most interesting. 
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alloys may be formed at the ordinary temperature, paovided tifit 
minute particles of the constituent mptals are submitted to great 
pressure. W. Hallock has recently given strong evidence én 
favour of the view that an alloy can be préduced from its con- 
stituent metals with but slight pressure if the temperature to 
which the mass is submitted be above the melting-point of the 
alloy, even though it be far below the melting-point of the most 
easily fusib® constituent. A further instance is thus afforded of 
the fact that a variation of either temperature or pressure will 
effect the union of solids. It may be added that B. C. Damien 
is attempting to determine what variation in the melting-point of 
alloys is produced by fusing thêm under # pressure of two 
hundred atmospheres. Italian physicists are also working on 
the compressibility of metals, and F. Boggio-Lera has recently 
established the existence of an interesting, relation between the 
coefficient of cubic c mpressibility, the specific gravity, and the 
atomic weight of metals. 


Few questioys are more important tgan the emeasurement of 
very high temperatures. Within the last few years H. Le Cha- 
telier has given us a thermo-couple of platinum witl? platinum 
containing 10 per cent. of rhodium, by the aid of which the 
problem of the measurement of high temperatures has been 
ggeatly simplified. A trustworthy pyrometer is now at hand for 
daily use ineworks, and the liberality of the Institution of 
Mechanical Engineers has enabled me to conduct an investiga- 
tion which has resulted in the adoption of a simple appliance 
for obtaining, in the form of curves, photographic records of the e 
ceoling of masses of metal. A report on the subject has already 
been submitted to a Committee, of which the Director-General 
of Ordnance Factories is the Chairman; and Dr. Anderson, to 
whom I am indebted for valuable assistance and advice, intends 
to add this new method for obtaining autographic curves of pyro- 
metric measurements to the numerous self-recording appliances 
used in the Governmeft factories*which he controls, It has 
proved to be easy to ascertain, by the aid of this pyrometer, what 
thermal changes take place during the cooling of molten ma-ses 
ofalloys, and it is possible to compare the rate of cooling of a 
white-hot steel ingot at definite positions situated respectively 
near its surface and at its centre, and thus to solve a problem 
which has hitherto been considered to be beyond the range of 
ordinary experimental methods. Some of the curves already 
obtained fre of much interest, and will be submitted to the 
Sectipn. It % probable that the form of the @urve which repre- 
sents the solidification and cooling of a mass of molten metal 
affords an exceedingly delicate indication as to its purity. 

Prof. H. E. Armstrong holds that the molecules of a metal 
can unite to form complexes with powers of coherence which 
vary with the presence of impurity. Crookes, by a recent 
beautiful investigation, has taught us how electrical evaporation 
of solid metdls maybe set up 27 vacuo, and has shown ghat even 
an alloy may be decomposed by such means. We may hope 
that such work will enable us to u@fflerstand the principles on 
which the strength of materials depends. . 

Before leaving the consideration of questions connected with 
the molecular constitution of metal I would specially refer to * 
the excellent work of Hey@ock and Neville, who have extended 
to certain metals with low melting-point Raoult’s investigations 
on the effect of impurity on the lowering of the freezing-point of 
solids: „With the aid of one of my ownetudents, H C. Jenkins, , 
I have farther extended the expegiments by studying the effect 
of impurity on the freezing-point of gold. Ramsay, by adopting 
Raoult’s vapour-pressure method, has been led to the conclusion 
that when in solution in mercury the atom of a metal is, as a 
tule, i@entical with its molgcule. The important research on 
the Jiquatiow of alloys has been extended by E. MattMey to th® 
platinum-gold and palladium-gold series, in which the manipula- 
tion presented many difficulties ;gand®E. J. Ball has studii the 
cases presented by the antimony copper-lead series. Dr. Alder, 
Wrigh® has continued his own imporfintginvestigation upon 
ternary alloys; and A. P. Laurie has@vorked on the electra 
motive force of the copper-zinc and copper-tin and gold-tin series, 
a fidldof research which pronfises fruitful results. ¢ 

In no direction is advance more mark@d than,in the mechani- 
cal testing of metals, in which branch of investigation this 
coantry, guided by Kfrkaldy, undoubtedly took the leading? 
part, and in connection with which Ken@®edy and Unwin haves 
established world-wide reputations. I would,%lso specially 
mention the work which has been carried off at the Government 


W. Spwng has sown, in & long sgries of ginvestigatjons, that |,{gsting works at Berlin under Dr. Wedding, and theelaborate 
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iavestigatigns conducted at the Watertown Arsenal, Massa- 
chusetts, not to mention the numerous Continental testing labora- 
tgries directed by such merPas Bauschinger, Jenny, and Tetmajer. 
Perhaps the most important recent work is that described by 
Prof. Martens, of Berlin, on the influence of heat on the strength 
of iron. 
e e 

I might have dwelt at length on all these maters without 
doing half the service to metallurgy that, I hope to render by 
earnestly pleading for the more extended teaching of the subject 
throughout the country, and for better laboratories, arranged on 
the model of engéneering laberatories, in which the teaching is 
conducted with the aid of complete, though small, “ plant.” 
The Science agd Art Department has done great and lasting 
service by directing that metallurgy shall be taught practically, 
but much remains tobe done, With regard to laboratories in 
works, which are too often mere sheds, placed, say, behind the 
boiler-house, when may we hope to rival the German chemical 
firm which haswecently spent 419,000 upon its laboratories, in 
which research will be vigorously conducted? There is hardly 
any branch of inorgagic chemistry which the metallurgist can 
afford to neglect, while many branches both of physics and 
mechanics are of the utmost importance to him, 

The wide range of study upon which a, metallurgical student 
is rightly expected t® enter is leading, it is tobe feared, to 
diminution in the time devoted to analytical chemistry, and this 
most serious question should be pressed upon the attention of all 
who are responsible for the training of our future chemists. 
There can be no question that sufficient impertance is Rot 
attached to the estimation of ‘‘traces,” an analysis being con- 
sidered to be satisfactory if the constituents found add up to 99°9, 
although a knowledge as to what elements represent the missing 
o'I may be more useful in affording an explanation of the defects 
in a material than all the rest of the analysis. This matter is of 
growing interest to practical*men, and may explain their marked 
preference for chemists who have been trained in works, to those 
who have been educated in a college laboratory.  « 

The necessity for affording public instruction in mining and 
metallurgy, with a view to the full development of the mineral 
wealth of a nation, is well known. The issues at stake are so 
vast, that in this country it was considered desirable to provide 
a centre of instruction in which the teaching of mining and 
metallurgy should not be left to private enterprif: or even 
intrusted to a corporation, but should be under th@direct control 
af the Government. With this end in view, the Royal School 
of Mines was founded in 1851, and has supplied a body of well- 
trained men who have done excellent service for the country 
and her colonies, Thé Government has recently taken a stepén 
advance, and has further recognized the national importance of 
the teaching of mining and metallurgy by directing that the 
School gf Mines shall be incorporated with the Royal College of 

* Science, which is, I believe, destined to lead the scientific educa- 
tion of the nation. 

It is to be feared that as regards metalliferous mining our 
country has seen its best days, but the extraordinary mineral 
wealth of our colonies hasgecently been admirably described by 
my colleague, Prof. Le Neve Foste in the inaugural Jecture he 
delivered early in the present year on his appointment to the 
chair so long held by Sir Warington Smyth (Engineering, 

a Vol. li., p. 200 e seg.)@ We shall, however, be able to rightly 
estimate thé value of our birthright when the Imperial Institute 
is opened next year, and the nation will have reason to be 
grateful to Sir Frederick Abel for the care he is devoting to the 
development of this great institution, which will become the 
visible exponemt of the splendourg of our Indian and eolonial 

*resource’, as well as a centre of information. e 

The rapid growth of technical literature renders it unneces- 
sary®for a President of # Sęçtion to devote his address to 
recording the progress of the subject he represents, As regards 
the most impartany p&rt of our national metallurgy, this has, 
@preover, been admirably done by successive Presidents of the 
Iron and Steel Institute, but it may have been expected that 
refereres wonld have bedh madefto the main professes Which 
have been gdopted sin@ Percy occupied this chair in 1849. I 
have not done so, because an enumeration of the processes 

“would have been wholly inadequate, ahd a description of them 
«impossible in the @ime at my disposal. Nevertheless, it 
may be well $ remind the Section of a few of the more prominent 
additions the art ha€ received in the last half-century, and to offer 


a few stdtements fo show the magnitude on which operations are, 
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conducted. As regards iron,ein the®last twenty-five years the ; 


price of steel has been reduced from 45%per ton to £5 per ton; 
but, after giving the world the inestimable bapn of cheap steel by 
the labours of Bessemer and of Siemens, we were somewhat slow 
to ac@ept the teaching of experiment as to the best metl@d of 
treating the new material; on the othey hand, Hadfield has 
brought Manganese Steel and aluminium steel within the reach 
of the manufacturer, and J. Riley has done much to develop the 
use of nickel-steel, ts ° ® 

In the case of copper, we have mainly contributed to the ex- 
traordinarg development of wet processes for its extraction from 
poor sulBhides, and fave met the gfeat demands for pute métal 
by the wide adoption of el&ctrolytic processes. 

As regards theeprecious metals, this country is well to the front, 
fog Great Britain and her colonies produce about 38 per cent, of 
the gold supply of the world ; and it may be well toadd, as an 
indication of the scale on which operatgone are congucted, that 
in London alone one ton of gold and five tons of silver bullion 
can easily be refined ina day. No pains have beenespared in 
perfecting the method ofassay by which the value of gold and 
silver is ascertained, and during my twenty years’ connection 
with the Royal Mint I have been responsible for the accuracy 
of the standard fineness of no less than five hundred and fifty-five 
tans of gold coin, of an aggregate value of seventy millions five 
hundred thousand pounds sterling. In the case of the platinum 
industry we owe its extraordinary development to the skill and 
enterprise of successive members of the firm of Johnsong Matthey, 
and Co., whoin later years have based their operations upon 
the results of the investigations of Deville and Debray. Some 
indication of the value of the material dealt with may be 
gathered from the statement that two and a half hundred- 
weight of platininn may easily be melted in a single charge, 
and that the firm, in one operation extracted a mass of pal- 
ladium valued at £30,000 from gold-platingm ore actually 
worth more than a million sterling. 

I wish it were possible to record the setvéces of th8se who 
have advanced metallurgy in connection w&h thjs Association, 
byt the limitations of time render it difficult to do more than to 
refer to some honoured names of past presidents of this Section. 
Michael Faraday, President of this Section in 1837 and 1846, 
prepared the first specimen of nickel-steel, an alloy which seems 
to have so promising a future, but we may hardly claim him as 
a metallurgist ; nor should I be justified in referring, in connec- 
tion with metallurgical research, to my own master, Graham, 
President of this Section in 1839, and again in 1844, wete it not 
that his experiments onhe occlusion of gases by metals have 
proved t® be of such extraordinary practical importance in con- 
nection with the metallurgy of iron. Sir Lyon Playfair presided 
over this Section in 1855, and again in 1859. His work in con- 
nection with Bunsen oa the composition of blast-furnace gases 
was published in the Report of this Association in 1847, and 
formed the earliest of a group of researches, amongst which those 
of Sir Lowthian Bell proved to be of so much importance, The 
latter was President of this Gection in 1889. Sir F. Abel, 
President of this Sectionein 1877, retlered enduring service to 
the Gowernment by his elaborate metallurgical investigations in 
connection with materials used for guns and projectiles, as well 
as for defensive purposes. I will con€lude this section of the 
address by a tribute to the memory of Percy. He may be said to 
have created the English literature of metallurgy, to have 
enriched it with the records of his own observations, ang to have 
revived the love of our countrymen for metalluggical investiga- 
tion, His valuable collection of specimens, made while 
Prof€ssor at the Royal School of Mines, is now appropriately 
lodged at South Kensington, and will form a lasting memorial 
of his labours as a teacher. He exerted very notewqthy 
influence in guiding fhe public to a just appreciation of the 
labours of scientific men, and he lived to see gn entire change in 
the tone of the public press ia this respect. In the year of 
Percy’s presidency over this Section the 7zmes gave only one- 
tenth of a column to a summary of the resifff¥ of the last day but 
one of the m@ting, although thg usual, discourse delivered 
on the prewious evening Had been devoted to a question of 

eat importance—‘‘The Application of Iron to Railway 

urposes,” Space Was, however, found, for the interesting state- 
mená that the ‘‘ number of Quakeresses who attended the meet- 
ings of he Sections was not a little remarkable.” Compare 
the slender record of the Zévms gf 1849 with its careful 
chronicle of the*proceedimgs at any recent, meeting of the 


Association. . 


s e S 


. 
. 


~ e A . š e ° 3 
Ne a a 
AUGUST 27, 1891]s NATURE * 4078 à 





: ; 
In drawing this addgess to a close, I would point to the great 


importance of exiguding the use of the less known Metals. 
Attention is at present concentyated on the production of alu- 
minim, and reference has already been made to the Cowles 
process, in which, as jn that of Héroult, thg reduction of alumina 
is effected by carbon, at the very high temperature,of the electric 
arc; while, on'the other hand, in ethe Kleiner and similar pro- 
cesses, the etectric currenteccts less asea source of heat than by 
decomposing a fluid bath, the aluminium being isolated by elec- 
trolytic action ; and doubtless in the immediate futur@ there will 
be®a rapid increase in the nufaber of metallifrgical processes that 
depend on reactions which are set up by submitting chemical 
systems to electric stress. Incidental reference should be made 
to the growing importance of sodium, not only in cheapenimg 
the production of aluminium, but as a powerful weapon of re- 
search. In 1849, whemwPercy wae President of this Section, 
magnesium was a curfosity; now its production constitutes a 
considerable industry. We may confidently expect to see barium 
and calcium produced on a large scale ag soon as their utility has 
beendemonstrated by research. Minerals cgntaining molybdenum 
awe not rare; and the metal could probably be produced a$ 
cheaply as tin if a use were to be found for it. The quantities 
of vanadium and thallium which are available are also far fren 
inconsiderable ; but we as yet know little of the action of any of 
these metals when alloyed with others which are in dajly use. 
The fieldefor investigation is vast indeed, for it must be remem- 
bered that valuable qualities may be conferred on a mass of metal 
by a very small quantity of another element. The useful qualities 
imparted to platinum by iridium are well known. A small 
quantity of tellurium obliterates the crystalline structure of bis- 
muth ; but we have lost an ancient art, which enabled brittle 
antimony to be cast into useful vessels. Two-tenths percent. of 
zirconium increages the strength of gold enormously, while the 
same amount of bismuth reduces the tenacity té a very low 
point. © Chromium,’ cobalt, tungsten, titanium, cadmium, zir- 
conium, and lghiuth are already well known in the arts, and the 
valuable properties which metallic chromium and tungsten cap- 
fer upon steel are beginning to be generally recognized, as the 
last Exhibition at Paris abundantly showed; but as isolated 
metals we know but littleof them. Is the development of the 
rarer metals to be left to other countries ? Means for the prose- 
cution of research are forthcoming, and a rich reward awaits the 
labours of chemists who could bring themselves to divert their 
attentidn, for even a brief period, from the investigation of 
organic compounds, in order to raise “alloys from the obscurity 
in which they are at present left. ° 


It must not be forgotten that metallurgical enterprise rests on 
(1) scientific knowledge, (2) capital, and (3) labour; and that, 
if the results of industrial operations are to prove remunerative, 
much must depend on the relation of these three elements, 
though itis difficult to determine accurately their relative im- 
portance. A modern ironwork$ may have an army of ten 
thousand workmen, and @ommercial @uccess or failure will ùe- 
pend in no small measure on the method adopted in organizing 
the labour. The relations between capital and labour are of so 
much interest at the present time that I do not hesitate to offer 
a few words on the subject. 

Many examples might be borrowed from metallurgical enter- 
prises ingthis and other countries to show that their nature is 
often precarioys, aud that failure is easily induced by what 
appear to be comparatively slight causes, Capitalists might 
consequently tend to selec#Government securities for investment 
in preference to metallurgical works, and the labouring popula- 
tio would then severely suffer. It is only reasonable, there- 
fore, that if capitalists are exposed to great risks, they should, 
in the event of suasess, receive the greater part of the profits. 
There is a widespread feeling tha the interests gf capital and 
labour must be antagonistic, and as it is impossible to iggore 
the fact that the conflict between them is giving rise to grave 
apprehension, it becqmes the duty of all who r Aiea influence 
to strive not merely for peace, bu@ fo Tange themstlves on the 
side of justice and humanity. The great Jabogr question can- 
not be solved except by assuming as a principle that private 
ownership must be held inviolable ; but it must be admittedethat 
there was a time when capital had become arbitrary, and some 
kind of united action ongthe‘part of workmen was needed in 
self-defence. If, however, we turn t@® the acfion of the leaders 
of trades unions fin the regent lamentable grikes, we, are pre- 


sented with a pieture which many of ys can only view as that of 
e 
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tyranny of the most close and oppressive kind, in which indi- 
vidual freedom cannot even be recognized. „There are hundrefs 
of owners of works who long to devote themselves to the true 
welfare of those they employ, but who can do little against the 
influence of the prefessional agitator, and®are merely saddened 
by contact with prejudice and ignorance. I believe the view to 
be correct that some system by which the workman participates 
in the profits of entefprise will afford the most hope of putting 
an end to labour disputes, and we are told that profit-sharing 
tends to destroy the workmen’s segse of sociaj exclusion from 
the capitalistic board, and contents him by elevating him from 
the precarious position of a hired labourer. No pains should, 
therefore, be spared in perfecting a system of profit-sharing. 

Pensions for long service are great aids toepatience and fidelity, 
and very much may be hoped from the fact that strenuous efforts 
are being made by men really competent to lead. The Report 
of the Labour Commission which is now sitting will be looked 
for with keen interest. Watchful care o@er the health, interests, 
and instruction of the employed is exercised by many gwners of 
works ; and in this respect the Dowlais Works, which are being 
transplanted into your midst at Cardiff, have long presented a 
noteworthy example. Workmen must not forget that the 
cKoice of their own leaders is in their own hands, and on this 
the future mafhly depends. ‘‘ We may lay it down as a per- 
petual law that workmen’s associations should be so organized 
and governed as to furnish the best and most suitable means for 
attaining what is aimed at—that is to say, for helping each indi- 
vitinal member to better his condition to the utmost in body, 
mind, and property.” These words will be found in the Ency- 
clical Letter which Pope Leo XIII. has recently issued on the 
‘Condition of Labour.” To me it is specially interesting that 
the Bishop of Rome in his forcible appeal again and again cites 
the opinion of St. Thomgs Aquinas, who was a learned chemist 
as well as a theologian. 

Those of us who realize that ‘‘the higher mysteries of being, 
if penetrabfe at all by human intellect, require other weapons 
than those of calculation and experiment,” should be fully 
sensible of our individual responsibility. Seeing that the study 
of the relations between capital and Jabour involves the con- 
sideration of the complex problems of existence, the solution of 
which is afẹ present hidden from us, we shall feel with Andrew 
Lang that ‘‘ where, as matter of science, we know nothing, we 
can Only utter the message of our temperament.” My own 
leads me to hope that the patriotism of the workmen will prê- 
vent them from driving our national industries from these shores ; 
and I would ask those to whom the direcon of the metallurgical 
works of this country is confided to remember that we have to 
deal both with metals and with men, and have reason to be 
grateful to ajl who extend the boundaries, not only of our 


knowledge, but also of our sympathy. nd . 
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OPENING ADDRESS BY FraANcIS DARWIN, M.A., M.B., 
F.R.S., FELLOW oF CHRIST'S COLLEGE, CAMBRIDGE, 
PRESIDENT OF THE SECTION. e 


On Growth-curvatres in Plants. 


A SEEDLING plant, such as a young sunflower, when growing 
in a state of nature, grows straight up towards the open sky, 
while i& main root grows straight down towar@s the centre of 
the earth. Vhen it is artificially displaced, for instance by® 
laying the flower-pot on its side, both root and stem execute 
certain curvatures by which thgsereath the vertical once nfore. 
Curvatures such as these, whether executed in relation to light, e 
gravitafion, or other influences, may be guped together as 
growth-curvatures, and it is with the hisfory of our knowledges 
on this subject that I shall be occupied to-day. I shall princi- 
pally deal with geofropic cutvaturey or those execufed in 
relation to gravitation, but the phenonfena in question form a 
natural group, and it will be necessary to refer to heliotropism, , 
anf, indeed, to other growth-curvatures. The history of thé 


subject divides into two branches, which it®will be Gonvenient to * 
e 


study separately. 78 
When a displaced apogeotropic organ curves so as to, become 


eance more vertical, two distinct questions arigt, which may be 
briefly expwessed thus :— ° # 
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i (1) How does the plant recognize the vertical line ; how does | As pith is to cortex, so is cell-pressure te cell-memlwane. But 
e iknow where the centre of the earth is? Hofmeister would not have accepted any su@h comparison. In 
(2) In what way are the curvatures which bring it into the |, the case of acellular organs heglocalized both the erectile and 
vertical line executed ? passife tissnes in the membrane. The cuticle was said ® be 
The first is a question of irritability, the second of the mechan- | passively extended by the active growth of the inner layers of 
© ism of movement. Pohs has well pointed”out that these two | the cell-w4ll. ° 
very different questions have been confused togethes (Arbeiten, It is remarkable that the wbvious source of power which the 
ii, p. 282, 1879). They should be kept as distinct as the | pressure of the cell-sap against the cell-walls suBplies should 
kindred questions, How, by what nervous apparatus, does an | have been so much neglected. This may perhaps be accounted 
animal perceive changes in the external world; and how, by | for as a revulsion against the excessive prominence piven to 
what muscular machinery, does it move in relation to such | osmosis fn the workf of Dutrochet. ® $ 
changes? The great fault of Hofmeister’s views was the purely 
The history gf our modern knowledge of geotropism may con- | mechanical manner in which he believed changes in extensibility 
veniently begin with Hofmeister’s researches, because in an | ingthe passive tissues to be brought about. When an apogeo- 
account of his work s®me of the points which re-occur in recent | tropic shoot is placed horizontal there would be a tendency, 
controversy are touched, and also because in studying his according to Hofmeister, far the resisténge passive tissues along 
work the necessity of dividing the subject into the two above- | the lower side of the shoot to become waterlogged owing to the 
named headings, Irritability and Mechanism, will be more | fluid in the shoot gravitating towards that side. ‘They would 
` clearly perceived. n 3 , thus be rendered more gxtensiblepand the shoot would bend up, 
In 1859 (Berichte d k, Stichs. Ges, d. Wiss.), Hofmeister | since its lower parts gwould yield to the erectile tissues in the 
published his researches on the effect of disturbance, such as | @entre. Such a conception excludes the idea of gravilati®n 
shaking or striking a turgescent shoot. This appears at first sight | acting as a stimulus, and tends to keep geotropism out of the 
sufficiently remote from the study of geotropism, but the faqs | cagegory in which it now takes its place along with such 
published in this w8rk were the basis of the gheory of geo- | obvious cases of response to stimulation as the movements of 
tropism formed by Hofmeister and accepted with some modi- | Mimosg. In this respect it was a retrogression from the views 
fication by Sachs. When an upright, vigorously-growing, | of some earlier writers. Dutrochet’s clear statement®(1824) as 
e turgescent shoot is struck at its base the upper end is made to | to growth-curvatures being an affair of stimulus and response 
curve violently towards the side from which the blow came. | will be quoted lower down. Treviranu:, in his “ Physiologie” 
When the shoot comes to rest it is found to be no longer straight, | (1838), speaks of geotropism as a Z+ieb, or impulse, and adds 
but to have acquired a permanent bend towards the side on | that though there is no question of desire or sensation, as in the 
which it was struck. In explaining this phenomenon | impulses of animals, yet geotropism must be thought of as some- 
Hofmeister described those conditions of growth which give thing higher than a merely mechanic&l or chemical action. 
rise to what is known as the tension of tissues ; these facts are In taking such a view Hofmeister naturally neglected the 
still an important part of botanical ssudy, though they hold | biological sid@ of the study of geotropism. Now, we think of 
quite a different position from that assigned to them by | gravitation as a stimulus, which the plant (y&nslates according 
Hofmeister. The classification into active or erectilg tissue and | to its needs. The plant, so to speak, knows where the centre 
passively extended tissue was then first made. The pith, which | ofẹhe earth is, and either grows away from it, or towards it, 
is compressed, and strives to become longer, is the active or | according as either direction suits its mode df existence. 
erectile part, the cortical and vascular constituents being We have seen how Hofmeister’s view enabled him to apply a 
passively extended by the active tissue. Hofmeister showed common explanation to acellular and multicellular organisms. 
that when the shoot is violently bent the elasticity of the pa-sive | But it led him into an error which more than counterbalances 
tissues on the convex side is injured by overstretc@ing. The | the credit due to such a generalization—namely, into separating 
system must assume a new position of equilibrium® the passive | what are now universally considered parts of a single pheno- 
tigsues are now no longer equally resisting on the two sides, and menon—viz. negative and positive geotropism. He gave 
the shoot must necessarily assume a curvature towards that side | totally different explanatidns of the bending down of a root and 
on which passive tissues are most resisting. the bendfhg upastem. It is well known that he supposed a 
In a second paper, iff 1860, Hofme'ster (Berichte d. k. Stich. | root to be plastic, and to bend over by its own weight, like a 
Ges. d. Wiss.) applied these principles to the explanation of | tallow candle on a hot day or a piece of heated sealing-wax. 
geotropism. It is true that in his second paper he does not The development of a unified view of heliotropism, geotropism, 
tgfer to the former one, but I think that it can hardly be | and other similar curvatures is a part of my subject, and for that 
e «doubted*that the knowledge which supplied the material for his | reason the curious want of unity in Hofmeister’s views is in- 
paper of 1859 suggested @ge theory set forth in 1860. He had | teresting. 
e shown that in the system of tensions existing in a turgescent In 1865, Sachs published Bis ‘‘ Experimental-Physiologie.” 
shoot lay the power of producing artificial curvatures, and he | H@here accepts Hofmeister’s views wfh certain modifications. 
© applied the same principlego the natural curvatures. When an s EES 
apogeotropic organ is placed in a horigontal position, Hofmeister + Irritability. . 
supposed that the resisting tissues on the lower side became less When by a touch on a trigger the explosion of a pistol is 
resisting, so that they yielded more readily than those on the | caused, we do not say that the pistol is irritable, but when in an 
„ upper side to the longiyrdinal pressure of the turgescent pith. | organism a similar release of stored-up energy sccurs, we apple 
The system ®in such a case cgmes to rest in a new position, the the term zrrifadiiity to the phenomenon, and we call the ¢nfluency 
shoot curving upwards ; the passive tissues on the upper and | which produced the change a stimulus. At this time (1865) 
lower sides once more resist the expansion of the pith in equal therg was, as far as I can discover, no idea that growth-curva- 
degrees. In this way Hofmeister hit on an explanation which, tures were produced by external influences acting as stimuli. 
as far as mechqnism is concerned, js in rough outline practically | Gravitation and light were supposed to act directly, and not as 
© ethe sameas certain modern theories, which will begdiscussed in releasing forces. This is all the more remarkable, becaase 
the sequel. ok ; Dutrochet! had expressed with grant clearness the conception 
Hes views resembled mere modern theories in this, too: he | which we now hold. He wrote:—‘*‘La @use inconnue de 
alearly recognized that they wer& mutatis mutandis, applicable | attraction ngst que la caust Sccasionelle du mouvement de- 
*to acellular *, organs. The manner in which Hofmeister com- scendant des racines et de l'ascension deggtiges; elle men est 
ared the mechanfes gf multicellular and acellular parts was | point la cause, immédiate; elle agit dans cette circonstance 
*e curious ; nowadays we compare the turgescent pith of a growing | comme agent nervimoteug. ous %errons@lus bas de nouvelles 
, shoot ith the hydrostatic pressere inside the acqlular ogan. preuyes de B& généralité de te fait important en physiologie, 
2° Just as the pressure insede*a singlé cell stretches the cell-walls, | savoir que les mpuvgments visibles des végétaux sont tous des 
so in a growing shoot the turgescent pith stretches the cortex. | mouvements sfontanés, exécutés à l'ocoasion de l'influence dun 
C *e, i ° i i ? agem extgrieur et non des mouvements imprimés par cet agent. 
° ° Gane: ne a ry race thet tee sinking onpa] ei A be more to the purpose than this, and it is one of 
e gravitation of ig juices of the plant is supposed to be the primary cause of | the most curious points in the history of the subject that the 
e apogeotropism. Knigltt’s explanation of positive geotropism is practically e co 
the same as Hofmeister’s. * “ Recherches anat. sur la Structure intime, &c.’? (824), p- 107, Dutro- 
e 2Sachs’s term ace@indar is, in the present connection, equivalent tme, chet, howeger, was not@consister® in this nætter, and later on gave“explana- 
unicellulas e tions as mechanical as Hofmeigter’s. e 5 
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botanical mind showed have taken more than fifty years to 
assimilate Dutrochet’s view. : 

In 1868 Albert Bernharde Frank published his valuable 
“Peitrage zur PAlanzenphysiologie,” which was of imp®rtance 
in more than one way. In this work the term ‘‘geotropism” 
was first suggested in imitation of the exisfing expression 
“‘heliotropism.” This uniformity of nomenclature had an 
advantage Beyond mere @nvenienee? for it served to emphasize 
the view that the curvatures were allied in character. His criti- 
cisms of Hofmeister and Sachs were directed again® the follow- 
ing views :— á s 

{i.) That roots and other positively geotropic organs 
bend owing to plasticity. By repeating a@d varying certain 
older experiments, Frank helped materially to establish the ow 
universally accepted view that positive geotropism is an active, 
not a passtve, curvaflur® and that ie depends, like apogeotropism,® 
on unequal distributidh of longitudinal growth. Here, again, he 
introdutéd unity, bringing what had been considered different 
phenomena under a commoħ heading. By studying the dis- 
tribution of growth and of tension in agariety of curvatures he 

elped still more to unite them under a common point of view. 

(ii.) He showed that Hofmeister’s classification of organs into 
those (1) which have and (2) which have not tension, was value- 
less in connection with growth-curvatures ; that is to say, that 
apogeotropism is not necessarily connected with the form of 
longitudinal tension found in growing shoots, and that the dis- 
tinct kind of tension existing in roots has no connection with 
their positive geotropism. His work thus served to bring the 
subject into a more purely physiological condition, not only by 
his downright opposition to a mechanical theory backed by the 
great name of Hofmeister, but also by giving importance to 
physiological individualit}. 

In 1870, Frank published a more important work, ‘ Die natiir- 
liche wagerechte, Richtung der Pflanzentheilen?” This paper 
not only tended%g unite geotropism and heliotropism by proving 
the phenomgna described to be common to both categories, but 
it more especially widened the field of view by showingethat 
horizontal growtl? must be considered as kindred to vertical 
growth, and thus introduced a new conception of the reaction 
of plants to light and gravitation which has been most fruitful. 

rank showed that certain parts of plants, for instance the 
runners of the strawberries, even when kept in the dark, grow 
horizontally, and when displaced from the horizontal re- 
turned to it. Here, said Frank, is a new type of geotropism, 
neither positive nor negative, but Baire Ten, years later 
Elfving (Sachs’s Arbeiten, 1880), working in Sachs’s*laboratory, 
got similar results with rhizomes of Scirpus, &c. These experi- 
ments are more conclusive than Frank's in one way, because the 
strawberry runners when darkened were in abnormal conditions, 
whereas the rhizomes used by Elfving were normally freed from 
light-effects. When a rhizome which has been placed so as to 
point obliquely upwards, moves down towards the horizontal 
position it is, aeroraigg to the old nomenclature, positively 
geotropic, and, ace ver'sd, when it teaches the horizontaPfrom 
below it is negatively geotropic. But it cannot be®both posi- 
tively and negatively geotropic. We are bound to assume that it 
is so organized that it can only assume a position of rest, and 
continue to grow in a straight line when it is horizontal, just as 
an ordinary geotropic organ cannot devote itself to rectilinear 
growth unless it is vertical, In this way Frank’s conception of 
transverse ggotropism paved the way for the theory that there 
are a variety of different organizations (or, as we may now say, 
irritabilities) in growin8 plants; and that, whether a plant 
grows vertically upwards or downwards or horizontally, depends 
em the individual and highly sensitive constitution of the plant 
in question. It is, of course, true tlat those who seek for 
mechanical explnations of growth curvatures might be able to 
find such a one for transvers® geotropism. By when Frank’s 
conception has ggre been seized such views are Jess apd less 
acceptable ; and, judging from my own experience, I cannot 
dobt that Frank’swork deserved to Pave a powerful effect in pre- 
paring the minds of physiologists for a just view ®f irritability, 

The belief in transverse geotropism rgceiyed interesting gup- 
port from Véchting’s work (“Die Bewegung der Bliithen und 
Früchte,” 1882) on the movement of certain flowers which 
retain a horizontal-position under the influence of gravitation. 

Frank’s views, it may be’ added, were accepted by my father 
and myself in qur “Power of M@vement,” in which the term 
diageotropism was proposed, andghas begn generally accepted, 
for transverse geotropism. | Nevertheless, though Frank was 
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undoubtedly right, his views were strongly opposed at the time. 
He held similar views on the efed of light, believing thatghe 
power possessed by leaves of placing themselves at right angles 
to the direction of incident light must be considered as a new 
type of heliotropic movement, transvgse or diaheliotropism. 
Frank’s views were criticized and opposed by De Vries (Sachs’se 
Arbeiten,@872), who, by means of experiments carried out in 
the Würzburg Lahpratory, tried to show that Frank’s results 
can be explained without having resort to new types of geo- or 
heliotropism. De Vries believed, for instance, that a leaf may 
be apheliotropic and apogeotropx, and that gts horizontal posi- 
tion under vertical illumination is due toa balance struck between 
the opposing tendencies, one of which calls fori? an upward, the 
other a downward curvature. 

The same point of view occurs agafh in Sachs’s paper on 
‘*Orthotrope and Plagiotrope Plant-memhers” (Sachs’s Ardeiten, 
1879). Sachs holds to the opinion that Frank’s theory is un- 
tenable, that it is upset by De Vries, and thą the oblique or 
horizontal poSition is to be explained Qs the result of a balance 
between opposing tendencies. è r 

In a paper published the following year, 1880 (Journal Linn. 
Soc.), I attempted to decide between the opposing views. My 
eexperiments proved that at least certain leaves can place 
themselves at right angles to the diréttion of incident light 
when there is no possibility of a balance being struck. The 
outcome of my experiments was to convince me that Frank’s 
views are correct—namely, that the quality of growth called, 
¢ransverse heliotropism does exist. 

This view was accepted by my father in the ‘‘ Power of Move- 
ment.” The conclusions of Vochting, in the Bor. Zeitung, 1888, 
and Krabbe in Pringsheim’s Yahrbiicher, 1889, vol. xx., are on 
the same side of the question. 

The general result of these confirmations of Frank’s concep- 
tion has been to bringeto the frot a belief in the individuality 
of the plant in deciding what shall be the effect of external 
conditions. Such a view does not necessarily imply irritability 
in a strict sense, for Frank himself explained the facts, as we 
shall see, in a different way. But it could not fail to open our 
eyes to the fact that in growth-curvatures, as in other relations 
to environment, external changes are effective as guides or sign- 
posts, not as direct causes. 

Frank*saw clearly that plants may gain such various aptitudes 
for geacting*to light and gravitation as best uit their modes of 
life. 

In stating 
of Species,” 


this view, he refers to the influence of the “ Origin 
which had shown how any qualities useful to living 

hicciion. Frank described 
the qualities thus gained under the term polarity. He supposed 
that the cell-membranes of a transversely heliotropic leaf (for 


| instance) were so endowed that a ray of light striking it ob- 


liquely from base to apex produced an increase of rowth an . 
the side away from the light ; whig®a ray oblique from apex to 
base caused a reverse movement. The polarity-assumption of , 


“Frank is a purely gratuitous one, and, if strictly Interpreted, 


hardly tends to bring growth-curvagures into harmony with whate 
we know of the relation ef life to environment. 

It will no doubt appear to be a forcing of evidence if, after 
such a statement as the last, I still claim for Frank that he led 
the way to our modern view of irritgbility. I can, of course, 
only judge of the effect of his writings on myself, @nd I feel sufe 
that they prepared me to accept the modern views. It must 
also be insisted that Frank, in spite of his assumption of polarity, 
seems to have looked at the phenomena in a manner not very 
different from ours of the present day. Thusg he compares the 
action of gravitation on plants to the influence of thaperceptien 
of food ona chicken. He speaks, too, of custom (Journal Linn. 
Soc., 1880, p. 91), or use, builgingeup the specialized “instinct ” 
for certain curvatures. Tlftse are expressions consistent with 
our Bresent views, and I think that @ines (‘‘ Physiology ”) 4s 
perfectly just in speaking of Frank’s Deli€@f in different kinds of 
irritability, although in so judging he may perhaps have folléWed e° 
e€ujty rather thandaw. œ ° Py 

ne of the chief bars to fhe devfo~ment of our present views "e 
on irritability was the fact that simple growth in*length is in- 
@uenced, and markedly influenced, by differences in illumym- 
tion. Plants grow more quickly, cetems paribus, in darknegs 
than in light. With this fact to go on, it wasq@erfectly natural 
that simple mechanical explanations of inliothism should be * 
made. De Candolle, as is well known, explained such curva- 
tures bythe more rapid growth of the sh&ded side. Thus it 
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came about that heliotropiem was discussed, for instance, in 
Sa@hs’s “ Text-book,” edit, 4, 1874, under the same heading 
cas the influence of light on rectilinear growth. 
Shortly afterwards, in 1876, a pupil of Sachs—Miiller-Thurgau 
e- published (‘‘ Flora ’fa research carried out én the Würzburg 
Laboratory, which is of some importance. In the introductory 
remarks he wrote :—'‘ It has been hitherto supposed that helio- 
-tropic curvatures depend on a difference in irftensity of illumina- 
ition on the two sides. Sachs came to a different opinion in his 
‘work on geotropigm: he fougd himself compelled to believe 
that in heliotropic, just as in geotropic curvatures, it is not a 
-question of different intensities on opposite sides, but rather that 
heliotropic effect*depends on the direction of the light.” ! 
Miiller’s research gave weight to this union of geo- and helio- 
‘tropic effects by showing a number of resemblances in the 
‘manner and form of the two curvatures. Again, when it was 
found? that apheliotropic organs are influenced by light and 
-darkness in precisely the Sxme manner as positivety heliotropic 
ones, it became clear that the mechanical explanation of De Can- 
-dolle was untenable for Shegatively heliotropic organs, it might 
still no doubt be upheld for positively heliotropic organs, but, 
asa matter of fact, it was not so upheld. There was a tendency 
to unify our view of growth-curvatures, and the union of the 
itwo forms of heliotropism gave strength to the movement. Nor 
was this all; when it became clear that light did not produce 
heliotropic curvatures by direct mechanical effect, it was natural 
‘to remember that gravitation has none either; we cannot point, 
to any reason (except the crudest ones) why the lower side of a 
‘horizontal stem, or the upper side of a horizontal root, should 
grow the faster for the direct effects of gravitation. That being 
‘so, light and gravitation could be classed together as external 
agencies acting, not directly, but in some unknown indirect 
manner. I do not imply that sugh a result followed immediately, 
‘but that the line of research above alluded to helped in some 
-degree to lead the way to a belief in growth-curvatures as 
„phenomena of irritability. $ 
When my father was writing our book, ‘The Power of 
“Movement in Plants ” (1880), in which he adopted to the fullest 
-extent a belief that growth-curvatures are phenomena of irrita- 
bility, the only modern statement of such a view which he 
-could find was in a passage by Sachs (Arbeiten, ii., 6879, p. 
-282), where he wrijgs that ‘‘The living material ef plants is 
internally differentiated in such a way that different parts fre 
-supBlied with specific energies resembling those of the sensory- 


The idea of irritability as applied to growth-curvatures is 
-expressed with sufficient clearness in ‘‘ The Power of Move- 
ment.” ‘Thus, for the case of geotropizm we wrote (p. 521) :— 
“Different parts or organs on the same plant, and the same 
° part in different species, aw thus excited to act in a widely 

-different manner, We can see no reason why the attraction of 
° gravity shofild directly modify the state of turgescence and sub- 

gequent growth of one part on the upper side, and of another 

part on the lower side. We %re therefpre led to infer that both 
geotropic, apogeotropic, and diageotropic movements, the pur- 
pose of which we can generally understand, have been acquired 
dor the advantage of the plant by the modification of the ever- 

(present movement of cirfumnutation. This, however, implies 

that gravitation produces some “ffect on the young tissues suf- 

‘ficient to serve as a guide to the plant.” A similar view is given 

for heliotropism. It should be noted that the essence of the 

view—namely, that light and gravitation act as guides or jand- 
mgrtks by which the plant can direct Rself—can be held without 

:a belief in circumnutation. 

In P&ffer’s admirable “ PQanzenphysiologie,” 1881, the con- 
ception of stimulus and reaction ®%efully given, and is applied, 
among other cases, to that of heliotropism and geotropism. 
Pfeffer states clearly, #ad without reserve or obscurity, the view 

eo, thé dight and gravitation act as stimuli or releasing forces, in 
manners decided by the organizatign of the plant, Pfeffer 
et seems to fhe to be the firy writer wto has treated tfe subfect 


° fully and conststently. 


dn Sachs’s “Vorlesungen” (1882), aeview similar to that 


oe -bridfly sketched in his paper of 1879 is upheld. Geotropism 


TIn hi$ “Vorigaungen,” P. 854, Sachs states that he wrote Müller- 
Thurgau’s introduction. 

2 Schmitz, Linnea, 3843 5 Müller-Thurgau (‘‘ Flora,” 1876); F. Darwin, 
© ‘Sachs’s Arbeiten, 1880.@ The two latter researches were carried out under 
the direction of Sachs in his laboratory. eo 
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nerves (Sinzesnerven) of animals, Anisotropy in plants fulfils 
«the same purpose as do s@nse-perceptions in animals.” 
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and heliptropism are described as ReizerBheinungen,*i.e. phe- 
nomena’ of stimulation. The phenomena in®question are de- 
Scribedgunder the heading Anisottopy, a word which expresggs, 
according to Sachs (p. 855), ‘‘the fact that different organs of 
a plant under the influence of the same exfernal forces assume 
the most varieé directions of growth.” In ampther passage 
(p. 859) he states that the anis®tropy of the different prgans ‘‘is 
nothing else than the expressfon of théir different irritability to 
the influence of gravity [and] light, &c.” 

Vines (é‘ Physiology of Plants”),gwho has recently (188@ 
summarized the evidence eon growth-curvatures, and whose 
researches on kindred subjects entitle his opinion to respect, 
accepts fully the vi€w that gravitation, light, &c., act as stimuli, 

If is not necessary to trace the subject further, the views 
inder discussion being now well-recognized ganons of vegetable 
physiology. , S $ 

I cannot, however, omit to mention Pfeffer's ( 7gébing.2. 
Untersuchungen, vol. i.) brilliant researches on the chemotaxis 
(irritability to certain reagents) of low organisms, such as 
angherozoids and bacte$ia. To take a single instance, Pfeffey 
showed that the antherozoids, in responding to the effect of 
malic acid, follow precisely the same law that in animals corre- 
late? the strength of stimulus and amount of effect. This result, 
although it has no direct connection with growth-curvatures, is 
nevertheless of the highest importance in connection wth the 
general question of vegetable irritability. 

Nor can I omit to mention the ingenious reasoning by which 
Noll (Sachs’s Arbeiten, vol. ii. p. 466) localized the seat of irri- 
tability in a vegetable cell. He points out how in acellular 
plants, such as Caulerpa or Derbesia, the flowing. protoplasm 
may travel from positively geotropic ropt to apogeotropic stem, 
and he argues from this that the motile endoplasm cannot be 
the seat of spegific irritability. The flowing plasma, which is 
always changing its position with regard to extgwial forces, enust 
be as fully incapacitated from responding to *hem as though 
the plant were turning on a klinostat. It follows fim this that 
it mèst be the stationary ectoplasm which perceives external 
change. From adifferent point of view, this is what we should 
expect—we should naturally suppose that the part which regu- 
lates the gronth of the membrane, and therefore the curvature 
of the cell, should be the irritable constituent of the cell 
contents, 

In attempting to trace the history of the establishment of 
growth-curvatures as phengmena of irritability, I have been 
forced to canfine myself to a slight sketch. I have found it im- 
possible to give a full account of the course of research on the 
subject. I have given an account of some of the halting-places 
in the journey of thought, but not to the manner in which belief 
has travelled from stage to stage. Far greater knowledge than’ 
mine would be required to compile such an itinerary. 


Mechanism. 


Thg first step in advance gf Hofmeistag’s views was the esta- 
blishment that the curvatures under consideration are due to 
unequal gfowth—that is to say, to an excess of longitudinal 
growth on the convex than the concave skle, It is not, how- 
ever, easy to say how far Hofmeister had this idea, for it, in 
fact, depends on how we define ‘‘growth.” Hofmeister knew, 
of course, that the convex side of a curved sho8t was longer 
than it had been before the curvature occurred ; thi? is a 
mathematical nece:sity. But he also made out tRe important 
point tgat the concave side increases in Jength during the curva- 
ture. These permanent elongations he must have known to be 
growth, but his attention was directed to what is, after all, the 
more important point—namely, wy it was that unequal elong» 
tion took place, bd bs 

Sachs, in his ‘‘ Experimental-Physiologie,” h€ld that growth- 
curvatures areduetounequal growth. In his ‘‘Text-book” (1874), 
English translation, 1882, p. 853, the authorywefersing to Hof- 
meister’s work, sags :—‘‘I pointed out that the growth of the 
under surface of an orgaw cgpable*of cur¥ing upwards was 
accelerated, and that of the upper surface retarded ; I did not 
at the Lime expressean @pinion as t8 whether these modifications 
of growth were due to an altered distributfon of plastic material 
or to a‘thagge in the extensibility of the passive layers of tissue.” 
Frank’s already-quoted paper made, valuable contributions to 
the subject. He shqwetl that the epidertftic cells on the convex 
side of the root are longer than those on the consave side—that 
és, they have grown nore ; hetexplained apogeotropic curvatures 
in precisely the same way.e He showed, moreo¥ey, that the 
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sharp ‘curve close to tĦe tip of a geotropic root, and the long 
gradual curve of an mpogeotgopic shoot, are necessary conse- 
quenceg from the mgnner in which growth is distributed in these 
parts. He dempnstrated that rectilinear growth and geotropic 
curvature require the same external conditions ; that, for in- 
sance, a temperature low enbugh to check growth also putsa 
stop to geotropism, 

The distribution of longitudinal growth, which produces geo- 

tropism, was* afterwards adie by Sachs (Abeiten, i. p. 193, 
June 18719, who thoroughly established the fact that the convex 
side grows faster, while the concave side grows slower, than if 
the organ had remained vertical and uncurved. 
è These facts are of int@est in themselves, but they do not, 
any more than Frank’s results, tuch the root of the matter. 
Until we know something of the mechgnics of rectilinear 
growth, we cannot expect to understand curves producgl by 
growth. The next advance in our knowledge did, in fact, 
accompapy advaneing knowledge of rectilinear growth J 
began to be established, through Sachs’s work, that turgescence 
is a noeessary condition of growth. A turgescent cell is one 
which is, as it were, over-Qlled withgcell sap ; its cell-walls are 
stretched by the hydrostatic pressure existing within. In 
@osmosis, which gives the forre by which the cells are stretched, 
a force was at hand by which growth could be conceived to be 
caused. The first clear definition of turgor, and a statement of 
its importance for growth, occurs in Sachs’s classical paper on 
growth (Arbeiten, p. 104, August 1871). 

As spon as the importance of turgor in relation fo growth 
was clearly put forward, it was natural that its equal importance 
with regard to growth-curvatures should come to the fore, and 
that increased growth on the convex side (leading to curvature) 
should be put dawn to increased internal cell-pressure in those 
tissues. In the fourth edition of Sachs’s ‘* Lehrbuch ” (1874), 
Eng. trans,, 1882, p. 834, such a view is tentatively given, but the 
author saw very clearly that much more evidence was needed 
before anything like a conclusion as to the mechanism of move- 
mem could bee#ived at. The difficulty which faced him was 
not a new gne—in a slightly different form it had occurred to 
Hofmeister—the question, namely, whether the curvatures of 
acellular an | multicellular organs depend on the same Òr on 
different causes. If one explanation is applicable to both, then 
we must give up as a primary cause any changes in the osmotic 
force of the cells. For no change in the pressure inside a cell 
will produce a curvature in that cell, whereas, in a multicellular 
organ, ‘if in the cells in one longitudinal half an increase of 
osmétic substances takes place, so that the cell-walls are subject 
to greater stretching force, curvatwe will take place. 

On the other hand, if the cause of bending of acellular and 
multicellular organs is the same, we must believe that the curva- 
ture takes its origin in changes in the cell-walls. In an acellular 
organ, if the cell-membranes yield symmetrically to internal 
pressure, growth will be in a straight line; if it yields asym- 
metrically it will curve. Thus, ifthe membrane along one side 
of acell becomes more or less resisting than the rest of the 
membrane, a curvature will result. 

If we are to apply strictly the same principle to acelluler and 
multicellular organs, we must suppose that the whole organ 
curves, because each individual cell behaves like one of the 
above-described free®cells, the curvature of the whole resulting 
from the sum of the curves of the separate cells. This was 
Frank’s view, and it also occurs in Sachs’s ‘‘Text-book ” (1874), 
Eng.¢gtrans., 1882, p. 842. 

Are we hound to believe that the mechanism-of acellular and 
multicellular curvatures is so strictly identical as Frank sup- 
posed? In the first pdace, it is not clear why there slfuld be 


by the cell-wall in one case is carried ont by cortical lissugs in, 
the other. If this is the case for one function, there is no 
reason why it should not hold good in another, viz.the machhhery 
of movement. ® 

If we hold this view that the cortex in one case is anal@yous 
with a simple membrane in the other, we shall not translate the 
unity of acellular and multicellular organs so strictly as did 
Frank. Indeed we may fairly conside@ it harmonious with our 
knowledge in other departments to find similar functions pef 
formed b morphologically different parts. The cortex of a 
geotropic shoot wéuld thus be analogous with the membrane of 
a geotropic cell in regard to movement, just as we know that 
these parts are analogous in reggrd to stability. ; 

In spite of the difficulties sketched abote, one writer of the 
first rank, namely, H., de Vries, has upheld the view that growth- 
curvatures in multicellular organs (Bot. Zeit:Aug, 1879, P. 835), 
are due to increased cell-pressure on theeconvex side ; the rise m 
hydrostatic pressure being put down to increase of osmotic sub- 
stances in the cell-sap of the tissues in question, Such a theory 
flowed naturally from De Vries’s interesting plasmolytic work 
(ibid. 1877,ep, 1). He had showr that th®se sections of a 
turgescent shoot which were in most rapid growth show the 
greatest amount ofshortening when turg&scence is removed by plas- 
molysis. This was supposed to show that growth is proportional to 
the stretching or elongation of the cell-walls by turgor, Growth, 
according to this view, consists of twogprocesses : (1) of a tem- 
porary elongation due to turgescence, and (2) of a fixing process 
by which the elongation is rendered permanent, De Vries 
assumed that where the elongation occurred, its amount must be 
proportional to the osmotic activity of the cell contents ; thug 
neglecting the other factor in the problem—namely, the vari- 
ability in the resistance of the membranes. He applied the 
plasmolytic method to growth-curvatures, and made the same 
deductions. He found that a curved organ shows a flatter 
curve? after being plasmolyzed, This, according to his previous 
argument, shows thatthe cell-sap on the convex is more power- 
fully osmotic than that on the concave side, This again leads to 
increased cell-stretching, and finally to increased growth. 

The fost serious objection to De Vries’s views is that the 
convex half of a curving organ does zo? contain a greater amount 
of osmotically active substance.? It must, however, be noted in 
the heliotropic and geotrupic curvatue of pulvini, there is an 
osmotic difference between the two halves%—~so that, if the 
argumeat from uniformity is used against De Vries (in the 
matter of @cellular and multicellular organs), it may fairly be 
usêd in his favour as regards the comparisdh of curvatures pro- 
duced with and without pulvini. 2. 

It is not easy to determine the extent to which De Vries’s views 
on the mechanics of growth-curvatuse were accepted. ‘The 
point, however, is of no great importance, for the current of 
conviction soon began to run in an opposite direction.? 

Sachs (j‘ Lehrbuch,” ed. 4, Eng. trans. p. 835) had already 
pointed out that attention should be directed toechanges in 
extensibility of cell-walls as an imgprtant factor in the problem. 

Wiesner, in his ‘‘ HeliotropiSthe Erscheinungen” (HHiener 
Sttsungsb., vol. lxxxi., 1880, p. 7; also in the Dexkschriften, 
1882), held that the curvature of multicellular organs is due both 
to an increase of osmotic force %n the convex side, and to in- 
creased ductility’ of tfe membranes of the same part. He 
repeated De Vries’s plasmolytic experiments, and made out the 
curious fact that in many cases the curvature is increased instead 
of baing diminished. He attribute® the resultgto the concaye 
tissues being more perfectly eMstic than ductile convex tissues, 
so that when turgescence is removed, the more elastic tissues 
shorten most, and, by diminishing the length of the concave side, 


identity of mechanism in the movements of organs or plants of | incrgase the curvature. 


gompletely different types of structure. The upholders of the 
identity chiefly confine themselves to agseveration that a common 
explanation mygt apply to both cases. I believe that light may 
be thrown on the matter by considering turgescence, not in 
relation to growth, but in regard to stability of Structure, 

An acellular gan, such as the stalk of the sporangium of 
Mucor, owes its strength and stiffness to the @nsion between the 
cell contents and the elastic cell ®va¥, but it doesnot follow from 
this that in multicellular orggns strength and stiffness aré due to 
the sum of the strength of its individual @ells® Indeed, we Know 
that it isnot so: the strength of a multicellular organ gepends 
on the tension between pith and cortex. It is, in Act, a model 
of the single cell; the pith represents the cell-sap, the cortex 
the cell-wall. Here, Then, it is clear that the function performed 
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eries’s work not yet notie:d. 


Strasburger, in his “ ZeMhäute ” (1882), sugested that growth- 
curvatures are due to increased ductility of the convex mem- 
branes, and gave a number of insjgnces to prove that a, change 
to a ductile condition does q@c@ir in other physiological processes, 
such as the stretching of the cellulosgring in (E-togonium tg a 

* Frank made similar experiments, but faid” to fnd any diminutign cf 
curvature. ba ë 
©? Kraus, Athand. Nat. Geseyl zu Hale, xv., 1882. See also a different 
proef by Wortmann, Deutsch. mot. Gesell, 1887. P. 459- e è 

3 Hilburg in Pfeffer's Tabingen, Untersu., vol. ip 1885, . 

4 An opportunity will occur later on for referring to some 
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details of De 


5 Weinzierl, Szézungsd. Wien., 1877, showed that strips of epidermis Pien 
cff the convex side of heliotropically curvc® flower-stalks of tulip aad 
hyacinth were about twice as extensible when stretched®py a small weight, 


7'5 grammes, as approximately corresponding strips for tHe concave side, bd 
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euniférm thin membrane, the branching of Cladophora, and the 
esegpe of sexual products in certain Algæ. 

We now piss on to the work of two observers, Wortmann and 
Noll, who have devoted specal attention to mechanism of curva- 
tures. Wortmann (Bot. Zeit., 1887, p. 785) started on the 
assumption, already several times mentioned, that the growth- 
curvature of acellular and multicellular organs must have a 
gommon cause. He bêgan by testing Kohl’s*statement (Bot. 
Hefte, Marburg, Heft v. [I have not seen Kohl's paper]) ghat when 
the sporangiferous hypha of a Phycomyces curves apogeotropically 
or heliotropically, &c., there is a collection of’ protoplasm on the 
concave wall. Wortmann principally investigated the curvature 
discovered in Phycqnyces by Eerera (Bot. Zeitung, 1884) which 
can be produced by contact. When the hypha is touched with 
a glass filament og with a platinum wire, or by allowing a speck 
of indian ink to dry on it, it curves over towards the touched 
side. The hypha is so highly sensitive to contact that it curves 
in from three to six minutes; it is clearly a growth-curvature, 
for it only occurs in the part of the hypha which is growing. In 
curvatures thus produced, as well as in apogeotropic and helio- 
tropic curvatures, the cumulation of protopMsm on the 
concave side is, according to Wortmann, clearly visible, and, 
what is more important, fhe membrane becomes thicker on the 
concave side, sometimes twice as thick as on the opposite side 
of the cell. In consequence of the unequal thickening of the 
membranes, the cell is «apposed to yield asymmetrically cell- 
pressure, and the necessary consequence is that the cell grows 
into a curved form. 

In applying the same method of investigation to multicellular 


parts, Wortmann followed Ciesielski (Cohn’s ‘‘ Beiträge,” 1872, el 


P. 1), who noticed that in geotropically curved roots the cells of 
the concave (lower) side of the organ are much more densely 
filled with protoplasm than are the convex cells. Sachs 
(‘* Vorlesungen,” p. 842) describes a similar state of things in 
the halms of grasses, and Kohl, again, in tendrils and the stems 
of climbing plants. ° ° 
Wortmann first of all made sure that no redistribution of proto- 
plasm could be observed in the zadividuad cells of curvigg multi- 
cellular organs. If each cell behaved independently like a free 
cell, we might expect to find a collection of protoplasm on the 
concave wall of all the constituent cells of a curving shoot. 
But this is not the case. Nor at first could any microscopic 
differences be made out between the concave and convex tissues 
of a curving shoot. But when the stimulus was made te act for 
a long time, differences were apparent. A young® Phaseolus 
plant was placed so that the epicotyl was horizontal and Was 
forc€d to grow in the horizontal direction by a thread attached 
to the end of the stem, passing over a pulley and fastened to 
a weight. Here the gec@ropic stimulus could continue to act 
for 24-36 hours, and under such conditions a marked change in 
the tissues was visible. The cells of the cortex on the upper 
side became densely filled with protoplasm, while thedlower cor- 
7 tiga cells @ere relatively poor in protoplasmic contents. The 
same changes in the membraags occur as those noticed in Phy- 
comyces—that is to say, the walls of the cortex on the upper side 
are very muéh thicker than those on the lower side.+ 
e Since the walls of the cortigal cells have become more resisting 
on the upper than on the lower side, then (assuming the osmotic 
expanding force to be the same in both cases) the growth will 
be quicker on the lower side, and the shoot will curve upwards. 
Wortmann states that his gbservations account for the fact that 
the convex sidesgrows quicker, not merely than the concav®, but 
than a normal unbent shoot. But he does not seem to have 
compared the thickness of the convex cell-walls with the normal, 
although he states that they are poorer in protoplasm than is 
usual, and from this it may, according to his views, be pewhaps 
assumed that the membranes are abudimally thin. 
ortmann points out that his views account for two well- 
known features in growth-cwgvatures, viz. the /atent period and 
the g/ter-effect. If a curvature caf only occur when a difference 
insstructure of cell-walls has arisen, it is certainly natural ethat 
some time should occu before the curvature is apparent. I do 
eo, no®ley much stress on this part of the subject, as I feel sure the 
whole qugstion of latent period ngeds further invgstigatioa, 
a With regdrd to after-effectgit és true that Wortmann’s views ®ac- 
count for the*confinhance of curvature after the stimulus has 
cegsed to act. . e 
e Wortmann attaches ggat importance to another point in his 


1 Both peotoplagmic change and thickening of cell-walls occur to some ex- 
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theory, which, could it be established, Would be,of the greatest 
interest, and would unite underea comfnon point of view, not 

only acellular and multicellular organs, byg also naked proto- 

plasm, egg. the plasmodia of myxomycetes. Rhe view in ques- 

tion was tentatively suggested by, Sachs (‘‘ Lehrbuch,” 1874; 

ng. trans., 1882, p. 841), and meStioned by Pfeffer (‘‘ Pflanz@@- 

physiologie,” ii. p. 331) in a similar spirit. , The apogeotropic 

curvature of a Phycom}ces-hypha is supposed to be due to the 

unequal thickenfng of the mergbrane on the upper and lower 
sides, and this to be due tos ny migragion of protoplasm from 

the lower to the upper side of the cell. In the same way in a 
multicellulargrgan the protoplasm is supposed to migrate from 

the lower tortex and ith to the upfer cortex and pith, sucl# 
migration being rendered péssible by the now generally ad- 

mitted intercellulag protoplasmic communication. Thus the 

apoggotropism of a cell or a multicellular part would be due to 

the apogeotropism or tendency to migrate vertically upwards of 
the protoplasm. There are ggeat difficulgieswin the way of ac- 

cepting this attractive theory. ° 

Noll (Sachs’s Arbeiten, 1888, p. 530) states that ewhen a 
curved Phycomyces-hyphag in whicheprotoplasm has accumulated 
in the upper (concave) side, is reversed so that the mass of proto- 
plasm is below, it does not migrate upward again, as might be® 
expected. Moreover, he points out that in Nitella and in Bryop- 
sis tye circulating protoplasm continues in movement, and does 
not accumulate in any part of the cell. Lastly, there seems, as 
Noll points out, a difficulty in believing in the migration of proto- 
plasm through the very minute pores by which the eplasma 
strands pass from cell to cell, There seems much probability 
in Noll’s view that the plasmic strands only serve for the pas- 
sage of impulses, or molecular changes, and that they consist of 
ectoplasm alone, not of the endoplasm which Wortmann de- 
scribes as the migratory constituent of the cell. 

Wortmann’s theory has been criticised by Elfving (Finska 
Vet, Soc. Forhand., Helsingfors, Bd. xxx., 1888). The essence 
of Elfving’s paper is that appearances similar to those described 
by Wortmann can he produced by curvatures pet due to sfmu- 
lation. Thus, when Phycomyces is made to grow against a 
glassplate it is mechanically forced to bend. Yet here, where 
there is no question of stimulation, the plasmaeollects along the 
concave side of the cell. Elfving concludes that the visible 
changes are the result and not the cause of the curvature. Elf- 
ving also produced curvature in Phaseolus by bending the apex 
of the plant towards its base and tying in that position. Under 
these conditions the convex side of the shoot showed the changes 
described by Wortmann in geotropic plants. Here again” Elf- 
ving gives reason to believe that the thickening of the cell-walls 
is a result, fot of curvature, but of strain mechanically produced. 
When a plant is prevented from executing an apogeotropic 
movement it is clear that a longitudinal strain is put on the 
upper (concave) side. But the longitudinal strain in Elfving’s 
plants is on the convex side. Therefore, if, as Elfving believes, 
the visible changes are due to strain, they should, as they do, 
occur on the convex side in his experiments, on the concave in 
Wortmann’s. ° 

Wertmann replied in the Bot. Zeitung, 1888, p. 469, and at- 
tempted tæexplain how Elfving’s results might be explained and 
yet his own theory hold good, The reply is by no means so 
strong as the criticism, and it must be allowed that Elfving has 
seriously shaken Wortmann’s argument. 

Somewhat similar criticisms have been made by Noll (Sachs’s 
Arbeiten, 1888, p. 496). In the acellular plants, Degbesia 
and Bryopsis, Noll studied growth-curvatures, and was quite un- 
able to detect any thickening of the concave cell-walls, except 
when t@e curvatures were very suddengand in these cases the 
result could equally well be produced by mechanical bending. 

Noll further points out what is undoubtedly a fault in Worf, 
mann’s theory—namely, that he explaips the retardation on the 
concave rather than acceleration on the convex ge. This criti- 
cism is only partially just, for {hough Wortmann’s description 
only shows a re/Mtive thinness of the walls on the convex side, 


yet it i$ clear he believed there to be an absdMfte diminution of 


resisting power on@hat side. e a . 
Noll’s experiments with gras@ halms show clearly that accelera- 

tion of growth on the convex side ig the primary change, rather 

than retardation al8ng fhe concave half. When the halms are 

fixed inghorizontal glass tubes, so that they are stimulated but 

unable to b@nd, the lower half of the ‘pulvinus forms an irregular 

out-growth, increasing radially since€t ig not able to increase 
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longitudinally. . a 
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A simflar argumet may be drawn from Elfving’s experiments. 
He found that thè pulvini of grass halms placed on the &linostat 
ingrease in length. This experiment shows incidentally that the 
kia ostat does not remove but merely distribute equally the geo- 

tropic stimulus: also that geotropic stimulus leads te increased, 
not to diminished growth. The same thing is proved by the 
simple factthat a grass halm sh®ws no growth in its pulvinus 
while it is Vertical, so thft when catvature begins (on its being 
placed horizontal) it must be due to acceleration on the convex, 
qince there is no growth og the concave sige in whithgetardation 
could occur. Nolls view is that the primary change is an in- 
crease in extensibility of the tissues on the convex side. This 
view he proceeded to test experimentally. growing shoot was 
fixed in a vertical position, and a certain bending force wa ap- 
plied to make it curve out of the vertical, first to the right ang 
then to the left. [fife cortical fissues are, at the beginning o 
the expgriment, equally resisting all round, it is clear that the 
excursions from the vertical to the right and left will be equal. 
As a matter of fact the ex®ursions tò the right and left were 
@early the same, and the difference waseapplied as a correction 
to the subsequent result. The shoot was then placed horizon- 
tally until geotropic or other curvature was just beginning, when 
the above bending experiment was repeated. It was then f und 
that when it was bent so that the lower side was made convex, 
the exqursion was greater than it had been. In the few experi- 
ments given by Noll the excursion in the opposite direction 
(stretching of the concave side) was less than it had been, and 
he states that all the other experiments showed a similar result 
The increased extensibility of the convex side is clearly the most 
striking part of the phenomenon, but I fail to see why Noll takes 
so little notice of the diminution in the extensibility of the con- 
cave side, which is only mentioned towards the end of his paper 
(loc. cit. p. §%). Yet such a diminution is a necessary factor 
in te mechanism of curvature. It should be noted that 
results like Nais might be obtained under other conditions 
of growth-omrvatures. Thus if De Vries’s view were the true one, 
and the curvaturg were due to difference in osmotic force om the 
convex and concave sides, the shoot would react differently in 
the two directions ; for instance, the concave side would be the 
more easily compressed, Noll and Wortmann’s explanations 
differ in this: the former lays the greater stress on the increased 
extensibility of the convex side, the latter on the diminution of 
that pf the concave side, Again, Wortmann explains the dif- 
ference in extensibility as due to differences in thickness of the 
cell-walls, Noll gives no mechanical explanation, but assumes 
that the ectoplasm has the power of producing changes in the 
quality of the cell-wall in some unknown way. 

In the early stages of curvature, a phenomenon takes place to 
which Noll attaches great importance as supporting his view. 
When a curved organ is plasmolyzed, it suffers a diminution of 
curvature, as De Vries showed, but Noll? has proved that in the 
early stages of curvature a contrary movement occurs—that is to 
say, the curvature is igcreased. This seems to show thgt the 
yielding of the convex side is owing to a ductility, which pre- 
vents its holding its own against the more perfect @lasticity of 
the concave side. Iwt this is only the beginning of the phe- 

* nomenon ; as the plasmolyzing agent continues to act, a reverse 
movement takes place, the well-known flattening of the curva- 
ture describetl by De Vries. It is to me incomprehensible how 
in a fiven condition of cell-walls these results can occur in dif- 
ferent stages of plasmolysis. I can understand one occurring 
when the curvature is geent, and the other, the flattening of the 
curve, occurring when the ductile convex parts have reacquired 
elasticity. The fact undoubtedly is as Noll describes it: his 
«zplanation seems to me inadequate. 

We have now seen tleat the most acceptable theory of the 
machinery of Phese curvatures is in its main features akin to 
Hofmeister’s, the power of elorfyation supplyingthe motive force, 
while the varyingsextensibility of the membranes determiges the 
nature and direction of the bend. 

The question mo% ari8s: Isgit possible ty these means to 
account for all the facts that must be explained? Takjng the 
theory for which there is nost to bg said on experimental 
grounds—viz, Noll’s-it will be noted that it is essentially con- 
nected with the doctrine obgrowth by apposition. The question, 
therefore, whether the apposition-theory is sufficient to account 
for the phenomena ofordinary growths mgy be applied zusatis 
mutandis to growth-curvature. °This doctrine in its original 


e e 
tion ofgrowth. The older layers, eae from the ectoplasm 
by the younger layers of cell-wall, can oly be elongatede by 
traction. Growth by intussusception dtes not absolutely re- 
quire this force; the theory that the micelle are separated by 
traction, and thys allow intercalation ofefresh micellz, is a view 
for which Sachs is chiefly responsible. ad 
Since Sirface- growth by apposition is absolutely dependent on 
the traction exercised by cell-pressure, it is a fair question—how 
far growth is influenced by forcible elongation, Baranetzky 
(Alin. Acad. St. Pét., v. vol xxvii. p. 20) states that when a 
plant is subject to traction, as LY even a sall weight attached 
to the free end, the rate of growth is lowered. Ambronn 
(Pringsheim’s Jahrd., xii.), as Zimmermann goints out in the 
same connection, found no increased elgngation of collenchyma 
when stretched for some days by means of a weight. A greater 
difficulty is that growth may be absolutely and at once stopped 
by placing the growing organ in an atmosphere free from oxygen 
(Wieler, Plgffer’s Untersuch., Bd. iep. 189).¢ Stich treatment 
apparently does not diminish turgescence, yet growth stops. 
Ifthe cell-walls are increasing in length by mechanical stretch- 
ing, and if the turgor is not interfered with, increase in length 
ought to continue. The same thing applies to curvatures. 
Wortmann has shown (Bot. Zeit., 1884, p. 705) that in an atmo- 
sphere of ptre hydrogen a geotropic curvature which has begun 
in ordinary air cannot cuntinue; in other words, after-effect 
ceases. This seems to me inexplicable on Noll’s or Wortmann’s 
theories ; the convex side has become more extensible than the 


“concave, turgescence, as far as we know, continues, yet no after- 


effect is observed. The same result may be gathered from 
Askenasy’s? interesting experiments on the growth of roots, 
He showed that lowering the temperature has an almost instan- 
taneous inhibitive effect on growth. Thus maize roots (at a 
temperature of 26°'6) growing at the rate of 33 divisions cf the 
micrometer per hour, ‘were placefi in water at 5°, and absolutely 
no growth occurred during the following ten minutes, in which 
the thermometer rose to 6°°5. Thisresult is all the more valuable 
because we know from Askenasy’s? other results that the turgor, 
as estimated by plasmolytic shortening, is about the same 
whether the root is in full growth or not growing at all. This is 
not conclusive, for if the growing cell-walls were ductile they 
might sporten but little although under great pressure, whereas 
the non-grqwing cells might shorten a good deal, owing to their 
mere perfect elasticity ; 3 therefore Asfenasy’s plasmolytic 
results are not in this particular connection of great importance, 
except as showing that the non-growing roots were certainly to 
some extent turgescent. e 

There are other facts which make it extremely difficult to 
understand how surface-growth can depend on cell-pressure. 
Nägeli (“ Stärkekörner,” p. 279) pointed out that the growth of 
cylindrica cells which elongate enormously without tyilging out- 
wards laterally, is not explicable by simple internal pressure. o 
An internodal cell of Nitella incréises to 2000 times its original 
length, while it only becomes ten times as wide eas it was at e 
first. The filaments of Spirogyra become very long, and keep 
their original width. Nägeli feund that in Spirogyra thé 
shortening produced by $lasmolysis was practically the same in 
the longitudinal and in the transverse direction, He therefore 
concluded that the growth of Spirogyra cannot be accounted for 
by thg cell-wall being differently extemsible along different axes. 
But it must once more be poinged out that this type of plasmo- 
lytic experiment has not the force which Nägeli ascribes to it. 
If the ceil-wall stretched like putty in one direction and like 
india-rubber in the other, there might be no plasmolytic shorten- 
ing În the line of greatest growth. Nevert&eless, in spite of 
this flaw fh Nägeli’s argument, great elongation in a Single dir€c- 
tion remains a problem for those who believe in surface-growth 
by apposition. ee. s 
The point of special interest is that differences in extensilfiljty 
in different directions cannot be supposgl to exist in a homo- 
geneous membrane. If any pure§ physical characters ean 
gxplain the facts, they must be architectural characters. That ® 
is to say,@ve mus® be abl to appeal to remarkable@structural , 
differences along different axes if ware tosexpjain the facts. * 


© © Deutsch. Bot. Ges., Soo, p- 6r. This paper contains an excellens®is- 


cussion on the mechanics of growth, to which am much indebted. e 
3 Loe. cit. p. 7% e è 
3 Wiesner (Sits. Wien. Akad., 1884, vol. Ixyxix.-s@, Abth. i. p. 223) è 

showed that under certain conditions decapitatéd roots grow much more 


purity absolutely requires turgesognce to account fog the elongæ e quickly than normal ones, yet the amount of plasmolytic shortening is less. 


œ, f : f 
t Tha similar results obtained by Wiesner are not'ced above. 
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Such structural differences do, of course, exist, but whether they 


e are gifficient to account for the phenomena is a different question. 


Strasburger (‘‘ Zellhiiute,” p. 194) supposes that the elasticity of 
a cell-wall depends on the last-formed layers, and as in these 
the microsomes are seen arranging themselves jn lines or pat- 
ferns, we have a heterogeneity of structure which may or may 
not be sufficient. bl 

We have now seen that it is difficult to believe, although it is 
not inconceivable, that the extending force of cell-turgor, com- 
bined with differences in extensibility of the membranes 
(depending on strectural chafacters), may account for the 
phenomena of rectilinear growth. But, even if we allow that 
this is so, how arə we to apply the same explanation to growth- 
curvatures? How are we to account for the rapid changes in 
extensibility necessary to produce geotropic or heliotropic curva- 
tures? The influences which Strasburger and Noll suppose to 
act on the cell-walls and render them ductile cannot account for 
extensibility irl one directiqn only. Nor does Wortmgnn’s theory, 
that difference in extensibility depends on difference in thick- 
ness, meet the case completely. What we need is an increase 
in longitudinal, not in general extensibility. I presume that 
these writers might say that the excess in longitudinal extensi- 
bility is always present whether general extensibility is greater 
or less. In the meanwhile we must pass on to more recent 
researches on surface-growth by apposition. 7 

In Strasburger’s later work (‘‘ Histologische Beiträge,” 1889), 
dis views on growth have undergone considerable modification, 
The study of certain epidermic cells, of the folds in membranes, 
and the repetition of Krabbe’s work on certain bast fibres, have 
convinced him that apposition does not account for all forms of 
growth, Krabbe (Pringsheim’s Yuhréd., xviii.) showed that in 
full-grown sclerenchyma (e.g. in Oleander) local widenings occur 
without any such amount of thinning in the membrane as would , 
occur if the bulging were due fo stretching. The only possible 
explanation seems to be that there is a migration of new 
material into the cell-wall, Such intussusception night be, 
as Nägeli supposed, a flow of fluid out of which new micellz 
crystallize ; but it is now established that cellulose arises as a 
modification of protoplasm, so that it would harmonize with our 
knowledge of the origin of cellulose if we assume that intussus- 
ception was preceded by a wandering of protoplasm jpto the 
cell-wall, Such a state of things would render possible the | 
regulation of longit€dinal growth in the case of Nitella and 
Spitegyra, already alluded to, as well as in growth-curvatures. 
‘This view might also harmonize with Wiesner’s theory (Sttz. 
Wien, Akad., 1886, vol. xiii. p. 17) that the cell-wall contains 
protoplasm as long as it continues to grow. 

For the sake of brevity I content myself with the above 
examples : I think it will be allowed that there is a focussing of 
speculationfrom many.sides in favour of * active ” surface-growth 


e —r, what is perhaps a betta way of putting it, in favour of a 


belief that the extension of œl! membranes depends on physio- 
logical rathgr than physical properties, that it isin some way 
under the immediate control of the protoplasm. We may take 
8ur choice between Wiesner’#wall-protoplasm (dermatoplasm), 
protoplasmic intussusception as conceiv@d by Strasburger, or the 
action of the ectoplasm in the manner suggested by Vines,! who 
supposes that the crucial point is a change in the motility of the 
protoplasm, not of the celmembrane. The latter theory would 
undoubtedly meet the difficultiea—if we could believe that so 
yieldiig a substance as protoplasm could resist the force of 
turgor. 

The great difficulty is, as it seems tc me, that since, e.g. in 
Caulerpa, surfacegrowth is clearly due to stretching, as Noll has 
demonstrated, and since in osmotic cell-pressure a Stretching 
force does exist, it cannot be doubted that turgor, and ordinary 
physica extensibility are condigogs of the problem. This 
remains true in spite of Klebs’s ( Tribizgen. Untersuchungen, i. p- 
489) curious observatigns On the growth of plasmolyzed Algæ, or 
in gpjte of the fact that p@llen tubes may grow without turgor, 


*ein spite of the same being perhaps true of young cells filled with 


e protoplasm (see Noll, Weirekyire. A®eiten, iif. p. 5309. Inethe 


e © face of all these facts, osm@tic pressure in the cell must remain a 


è -protoplasmic conti 


wera causa tending to surface-growth. ‘ 
fé we accept some form of “ active” surlace-growth, we must 

ry 
? Sachs’g 4 eo 1878, and.‘ Physiology,” 1886. See also Gardiner, on 


€ ctility@in the Annals of Botany, ìi. p. 366. Pfeffer has, 
i think, shown that Vines’s and Gardiner’s theories assume the existence of 


@ 109 great strength in thegectoplasm, See Pfeffer in Abhandl. der k. Sachs. 
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deal with turgor in another way, although ® do so may require 
a violent® exercise of the imagination. Are we to believe, for 
instance, that the function of tuggescence is the attdining of 
mechanical strength? Ifwe hold that cell-walls increase in area 
independently of turgor,we shall be forced to invent a hypothesis 
such as the folloying—which Iam far from intending to uphold. 
It is possible to imagine that thé function of the force sf turgor is 
merely to spread out the gréeing menfbrane to its full extent, 
and, as it were, to make the most of it. Turgor would in this 
respect play fhe part agcupied by the Game used in embroidery, 
making it easier to carry op the work satisfactorily, but not 
being absolutely necessary. When mechanical strength is gained. 
by turgor (as in Mur), instead of by brute strength of material, 
as in®a tree-trunk, a great economy in cellulose is effected. If 
turgor played our hypothetical part of smoothing out the mem- 
rane and insuring that it sMall occupy® gs’ large a Space as 
possible, it would effect the same kind of economy. è 

It is not necessary to inquire how far this hypothesis accords 
with our knowledge of cefl mecharfics. It is only put forth as 
an example of the diffiaalties in which we land if we seek for ae 
new function for turgor. We are, indeed, surrounded by 
difficulties ; for, though the theories which are classed together 
as p®otoplasmic have much in their favour, they, too, lead us 
into an impasse. 


° Circumnutation. 


° 

Ishall conchide by saying a few words about the theory o 
growth-curvatures put forward in the ‘‘ Power of Movement in 
Plants.” I can here do no more than discuss the relation of 
circumnutation to curvature, which is the thesis of the book in 
question, without attempting to enter the arena with regard to 
the many objections which have been rajsed to other parts of our 
work. 

A distinguishęgd botanist, Prof. Wiesner, of Vienna, published 
in 188: a book. ‘‘Das Bewegungsvermégen gler Pflan#n,’’ 
entirely devoted to a criticism of the ‘‘ Power‘ of Movement ” 
(p. 8). It is founded on a long series of experim®nts, and is 
writt@n throughout ina spirit of fairness and candour which 
gives it value, apart from its scientific excellence, asa model of 
scientific criticism. The words written on the title-page of the 
copy presented to my father are characteristic of the tone of 
the book: ‘‘In getreuer Opposition, aber in unwandelbarer 
Verehrung.” ‘A letter printed among my father’s correspondence 
shows how warmly he appreciated his opponent’s attack both as 
to matter and manner. Wjiesner’s opposition is far-reaching, 
and includeg the chief theoretical conclusion of the book— 
namely, that movements such as heliotropism and geotropism 
are modifications of cicumnutation. ' Neither will he allow that 
this revolving nutation is the widely-spread phenomenon we 
held it to be. According to Wiesner, many parts of plants 
which do not circumnutate are capable of curving geotropically, 
&c. ; he is, therefore, perfectly justified, from his own point of 
view, in refusing to believe that guch curvatures are derivations 
from Grcumnutation, He paints out thaour method of observ- 
ing circumputation is inaccurate, inasmuch as the movement is 
recorded in oblique projection. This we were aware of, and I 
cannot but think that Wiesner has unintefitionally exaggerated | 
its inaccuracy ; and that, if used with reasonable discretion, it 
cannot lead to anything like such faulty recordg as in the 
supposititious cases given by our critic. However this mgy be, 
Wiesner’s results are perhaps more trustworthy than ours, and 
should receive the most careful consideration. s 

Wiesger's conclusions, taken from hisg own summaries, are as 
follows :— 

The movement described as circumnutation is not a wide. 
spread phenomenon in plants. Stems, leaves, and acellular 
fungi are to be found which grow ina perfectfy straight line. 
Some roots grow for considerable periods of time without 
deviating from the vertical. When circumnutation does occur, 
it cannot be considered to have the significanc®piven to it in the 
“ Power of Movement.” The movements qbgerved by Wiesner 
are explained by him in three dafferent ways :—- 

i, As the expression of a certain irregularity in growth 
depending on the went ef absolute symmetry in structure, and on 
the fact that the component cells of The organ have not 
absolutély sémilar powers of growth. * 

ii, As the expression of opposing egrowth-tendencies. Thus 
certain organs haveginhereng tendencies” to curve in definite 
planes—for instance, the bending of the hypocotyl in the plane 
of the cotyladons. Wiesner URlieves {t such aah Fea when 


| combined with others-—helitropice geotropic, &ce—lead to 
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alternate bendings in opposite directions, according as one or 
other of the componengs is temporarily the stronger. 

iii, Wiesner allgws that circumnutation does exist if some 
cases. This last class he congiders a small one; he states, e 
indd, that ‘‘nearly all, especially the clearly perceptible 
circumnutations,” arg combined movemepts belonging to the 
second of the apove categories. è 

Although I have perhaps no right to such an opinion without 
repeating Wéesner’s work,eyet I mugt»confess that I cannot give 
‘up the belief that circumnutation is a widely-spread phenomenon, 
even though it may not be so general as we suppose® , 

Yf, then, circumnutation i$ of any import#hce, we are forced to 
ask what is its relation to growth-curvatures. It was considered 
by my father to be “the basis or groundwosk for the acquire- 
ment, according to the requirements of the plant, of the mest 
diversified movements” (‘‘ Power of Movement,” p. 3). He 
also wrote doc. cit.,9p.@) :—‘' A gonsiderable difficulty in the 
way of evolution is in part removed, for it might be asked how 
did all thése diversified movements . . . . first arise? As the 
case stands, we know that these is alwafs movement in progress, 
and its amplitude, direction, or both, haye only to be modified 
f® the good of the plant in relation to internal or extern#l 
stimuli,” 

Those who have no belief in the importance of circumnutatien, 
and who hold that movements may have arisen without any such 
basis, may doubtless be justified in their position. I quige agree 
that mo®ement might be developed without circumnutation 
having anything to do with the matter. But in seeking the 
origin of growth-curvatures it is surely rational to look fora 
widely-spread movement existing in varying degrees. This, as 
I believe, we have in circumnutation : and here comes in what 
seems to me to be characteristic of the evolution of a quality 
such as movement. In fhe evolution of structure, each indi- 
vidual represenés merely a single one of the units on which 
selection acts, But an individual which execute? a number of 
movements (shit may be purposeless) supplies in itself the. 
material out gof which various adapted movements may arise. 
I do not wish to imply that tentative movements are of the same 
order of importanc® as variations, but they are undoubtedly of | 
importance as indication of variability. 

Che problem may be taken back a stage further ; we may ask 
why circumnutation should exist. In the “Power of Move- 
ment” (p. 546) we wrote :—‘¢ Why every part of a plant whilst 
it is growing, and in some cases after growth has ceased, should 
have its cells rendered more turgescent and its cell-walls more 
extensile first on one side then on another. . . is not known. 
It would appear as if the changes in the cells required periods 
of rest.” Such periods of comparative rest are fairly harmonious 
with any theory of growth ; it is quite conceivable by intussus- 
ceptionists and appositionists alike that the two stages of elonga- 
tion and fixation should go on alternately,! but this would not 
necessarily lead to circumnutation. It might simply result in a 
confused struggle of cells, in some of which extension, in others 
elongation, was in the ascendan?; but such a plan would be an 
awkward arrangement, “since each tell would hinder or be 
hindered by its neighbour, Perfection of growth coul@ only be 
attained when groupg of contiguous cells agreed to work 
together in gangs—that is, to pass through similar stages of 
growth synchronously, Then, if the different gangs were in 
harmony, each cell would have fair play, elongation would 
proceed equally all round, and the result would be circumuuta- 
tion.? Whetger or no any such origin of circumnutation as is 
here sketched may be conceived, there can be no donbt that it 
had its origin in the lafi's of growth apart from its possible 
utilization as a basis for growth- curvature. 

ebt is, however, possible to look at it from a somewhat different 
point of view—namely, ingonnection with what Vochting has 
called rectipecality (‘« Die Bewegung der Bliithen und Früchte,” 
1882). He made out the fa& ehat when an oggan has been 
allowed to curve geotropically, heliotropically, &c., and is then 
sremoved from further stimulation by being placed on the 
klinostat, it becomes straight again. This fact suggested to 
Véchting his conception of rectipetality, a reg Mating 
leading to growth in a straigh® line. 


ower 


It payebe objected that 


2 
 Strasburger, “ Histolog Beitgage,”” p. 195, speaks of the pau® that 
must occur after the formation of a cellulose lamella. Hofmeister I/irttem- 
burg. Jahreshefte, 1874, describesahe growth in length of Spirogyra as made 
up of peor intervals of rapid®growth altergating With long pauses of slow 
growth. 
2 2 . $ soe 
I pwrposely omit the circumputation of pulvini. ë š 
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such a power is nothing more than the heredity, which moulds 
the embryo into the likeness of itg parent, and by a similar 
power insists that the shoot or root shall take on the straight 
form necessary to its specific character. But the two cases are 
not identical. The essence of rectipetality is the power of 
recovering from disturbance caused by gternal circumstances, 
When an organ has been growing more quickly on one side than 
another, tbe regulating power reverses this state of things and 
brings the curving oggan back towards the starting-point. We 
have no means of knowing how this regulating power acts in 
undisturbed growth. It is possible to imagine a type of irrit- 
ability which would insure growth being aWsolutely straight, 
but it is far more easy to conceive growth as normally made up 
of slight departures from a straight line, constently corrected, 
In drawing a line with a pencil, or in walking towards a giver. 
point, we execute an approximately straight line by a series of 
corrections. If we may judge in such a manner by our owr 
experience, it is far more conceivable that the plant should 
perceive the fact that it is not growing absolutely straight, and 
correct itself, than that it should have a mysterious power of 
growing as if its free end were guideg by an external force 
along a straight-edge. The essence of the matter is this: we 
know from experiments that a power exists of correcting exces- 
sive unilateral growth artificially produced ; is it not probable 
that normal growth is similarly kept in an approximately straight 
line by a series of aberrations and corrections? If this is so. 
circumnutation and rectipetality would be different aspects of 
the same thing. 

This would have one interesting corollary: if we fix our 
attention on the regulating power instead of on the visible 
departures from the straight line, it is clear that we can imagine 
an irritability to internal growth-changes existing in varying 
intensities. With great irritability very small departures from 
the straight line wonld be corrected. With a lower irritability 
the aberrations would l% greater Before they are corrected. In 
one case the visible movement of circumnutation would be very 
small, in the other case large, but the two processes would he 
the same, The small irregular lateral curvatures which Wiesner 
allows to exist would therefore be practically of the same value 
as regular circumnutation, which he considers comparatively 
rare. 

The relation between rectipetality and circumnutation may be 
exemplific by an illustration which I have sometimes made use 
of inlecturitf on this point. A skilful bicy@le-rider runs very 
straight, the deviations from the desired course are comparatively 
small ; whereas a beginner ‘‘ wobbles” or deviates much. But 
the deviations are of the same nature ;ẹboth are symptoms of 
the regulating power of the rider. 

We may carry the analogy one step further: just as growth- 
curvature is the continuance or exaggeration of a nutation in a 
definite dire@tion, so when the rider curves in his coursg he does 
so by wilful exaggeration of a ‘‘ wobble.” 

It may be said that circumnutatio@™s here reduced to the rank 
of an accidental deviation from the right line. But this does 
not seem necessarily the case. A bicycle cannot be ridden at 
all unless it can “wobble,” as ewery rider knows who has 
allowed his wheel to run imto a frozen rut. In the same way it 
is possible that some degree of circumnutation is correlated with 
growth in the manner suggested above, owing to the need of 
regular pauses in growth. Rectipetality would thus be a power, 
by which irregularities, inherent y growth, are reduced to order 
and made subservient to rectilinear growth. Circumnutation 
would be the ontward and visible sign of the process. 

I feel that some apology is due from me to my hearers for the 
introd&ction of so much speqiative matter. Itemay, however, 
have one gaod result, for it shows how difficult is the problen? 
of growth-curvature, and how much room there still is for work 


in this field of research. e ° ° 
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Tye Gefhan Leðpold-Cafoline Acagemy at Halle Ras con- 
ferred the degree of Doctor of Philosophy on tHe Ditector of the 
Royal Gardens, Kew, * hd 
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Messrs, MACMILLAN AND Co. hope ta publislabeforesChrist- 
mas a series of popular sketches‘in the Ristory of astronomy 
from the earliest times to the present day, gin the form of a 
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volume confining three courses of lectures on astronomical bio- 
graphy by Prof. Oliver Lodge, F.R.S. The work will be fully 
illustrated, and will bear the title ‘‘ Pioneers of Science.” 


AT the monthly meeting of the Field Naturalists’ Club of 
Victoria, held on Jaly "13 last, as we learn from the Melbourne 
Argus of July 14, Messrs. Luehman and French read a note 
and exhibited the skin of a tree-climbing kangaroo from 
Northern Queensland, new to science, to which they gave the 
name of Dendrofagus muelgri. This remarkable marsupial 
has a body about two feet in length, with a tail somewhat ex- 
ceeding two feep The disproportion between the fore legs and 
the hind legs is not nearly so great as that of the ordinary 
kangaroo and wallaby ; the toes are strong and curved, to enable 
it to climb tall and straight trees, on the leaves of which it 
exists. This trge-kangaroo is more nearly allied to the species 
which was discovered afew years ago in Queeħsland than to 
the two species from Wew Guinea. The specimen described 
was got from a straight tree, about ninety feet above the ground. 


In his letter on “ Dredging Products” (NATURE, August 13, 
p. 344), Mr. Alex. Meek, writing from Shetland, gave a 
short résumé of localities where Actinotrocha has been found. 
As the south coast of England was not mentioned, Mr. W. L. 
Calderwood writes to call attention to a paper by his predecessgr 
at the M.B.A. Laboratory, Plymouth, Mr. G. C. Bourne, 
published in the Journal of the Marine Biological Association, 
vol. i, No. I. After mentioning the occurrence of Tornaria, 
Mr, Bourne goes on to say:—‘“‘ Actinotrocha, the larva of 
Phoronis, is common. . . . Geveral spegimens of larval Amphi- 
oxus were taken in the tow-net towards the end of October.” 
In vol. ii. No. 1, Mr. Garstang also has a note on the eccurrence 
of the adult Phoronis. Actinotrocha has again appeared several 
times during the present summer. 


M. IMFELD, the Swiss engineer, who has been engaged to 
examine the nature of the summit of Mont Blanc for the con- 
struction there of M, Janssen’s proposed Observatgry, recounts 
in a Zürich journal the difficulties he is experiencing in his *pre- 
liminary survey. M. Imfeld is staying with eight workmen and two 
doctors at M. Vallot’s Observatory, which has an altitude of 
4400 metres, and thenée they proceed daily to the summits 
where they work for several hours a day in the endeavour to 
ascertain the depth of the snow for the purpose of getting the 
netessary*foundation for the building. M. Eiffel has expressed 
the opinion that the constri€tgion of an Observatory will only be 
possible if, the snow does not exceed a depth of 12 metres. M. 
Imfeld states that they have encountered traces of a ridge of 
rock 18 to 20 metres below fhe summit, and covered with about 
1 metre of snow. They have therefore commenced to make a 
series of lateral tunnels on three sides, at a distance equal to 
2 metres below the sumenit, to ascertain if the ridge gxtends 
to that height. Progress is negessarily slow. Most of the men 
are suffering from mal de montagne. Some, however, who 
are engaged at M. Vallot’s cabin are able to work almost as 
long as in the vajley, and they also eat and sleep well. Iw spite 
of two coke stoves, the thermometer of the cabin ever rises 


above zero ; even ink freezes, and water boils at 83°, and they 


canno? properly cook meat. Fe@rga day or two they were dis- 
tarbed by violent storms 


eMARTINIQUE has Dect visited by a terrible cyclone, the most 
violent that has been knowy in the gsiand since 1817. It layed 
four houfs, and wasefollqved by anfearthquake ; and*many®lives 
were lost. According to the latest information received in Paris 
ffm Martinique on Monday last, the nufhber of persons known 
® have perished was $40; but that did not include the sailors 
lost in sfumerotis shigwrecks along the coast and at sea. Besides 
the persoas killed, very many were injured by the falling 
buildings, trees, anā stones. All along the coast houses were 
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completely demolished. The town of Morne Rouge is said to 
be a tgal wreck, and Fort de France is alrfost entirely destroyed. 
„Much suffering prevails among the populatiof. 
® 


Messrs. L. REEVE AND Co. have in preparation a new @ork 
on the British Fungi, Phycomycetes, and Ustilaginex, by 
George Masse@, Lecturer on Botany for the Loon Society for 
the Extension of Universisy Teaching; a work ow the British 
Hemiptera Heteroptera, by Edward Saunders; a new work on 
the LepidoBtera of the British Islands, by Charles G. Barrett ; 
and a new work on the pkysiology of the Invertebrata, by Dr. 
A. B. Griffiths. e 


QIESSRS. WHITTAKER AND Co, are about to publish ‘‘ A First 
Book of Electricity and Magnetism,” by W. Perren Maycock. 
The work is intended for the use of elementary sciefice and art 


and engineering students, and general readers. e 


Messrs. CASSELL an Co. arẹ issuing, in monthly parts, a 
new and revised editfon of Sir R. Stawell Ball’s well-knogn 
“ Story of the Heavens.” The first part has just been published. 


fue additions to the Zoological Society’s Gardens during the 
past week include a Common Fox (Canis vulpes), British, pre- 
sented By Captain H. S. Tunnard ; five White-earede Conures 
(Conurus leucotis) from Brazil, presented by Mrs, Arthur 
Smithers; four Leopard Tortoises (Testudo pardalis), three 
Angulated Tortoises (Chersina angulata), a Galeated Pentonyx 
(Pelomedusa galeata), a Hoary Snake (Coronella cana), a Robben 
Island Snake (Coronella phocarum) from South Africa, presented 
by the Rev. G. H, R. Fisk, C.M.Z.S. ; two Alligators (4é/igator 
mississippiensts) from Carolina, presented by Mr. Qharles 
Downs; a Gold Pheasant (Thaumalea pi? 2) from China, 
presented by Mr. R. Hudson; a Pig-tailed Mowkey (Maracus 
neMestrinus &) from Java, two Water Vipers (Cenchris piscivora) 
from North America, deposited. 





SOCIETIES AND A CA DEMIES. 
PARIS. 


Academy of Sciences, August 17.—M. Duchartre in the 
chair. —Oa a new blow-pipe, by M. Paquelin.—On ‘“‘cyclic 
systems,” by M. A. Ribaucour.—New researches on the solar at- 
mosphere, by M. H. Deslandres. (See Our Astronomical Column. ) 
—On the enormous velocity of a solar prominence observed on 
June 17, 1891, by M. Jules Fényi. M. Trouvelot has previously 
recorded a remarkable luminous outburst that occurred on the 
sunon June 17. The position-angle of the group of prominences 
observed by M. Fényi was abou 282°. At one time the velocity 
of ape portion of the group reached thg high value of about 850 
kilometres per second. . And another portion was elevated 
through about 72’ 2” in 210 seconds—the mean velocity being at 
least 485 kilometres per second. It is therefore concluded from 
the observations that matter can be projected from the sun into 
space with a velocity sufficient to prevent its falling back again. 
—Mechanical determination of the series of atoms of carbon in 
organic compounds, by M. G. Hinrichs,—On the “arterial 
system of Isopods, by M. A. Schneider.—On the frowth of the 
shell ef Helix aspersa, by M. Moyniegde Villepoix. 
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THE REPORT’ OF THE BOARD OF TRADE 
COMMITTEE ON ELECTRICAL STANDARDS. 


« 
ARDILY, and in ie somewhat piecemeal if not 

è grudging fashion, some small provision igs been 
made by Her Majesty’s Government for the regulation, 
under the Board of Trade, of the new byt vigorous and 
rapidly-extending industry which recent developments ef 
electrical science have brought into existence. In no 
previously*existing bench of tråde has the problem of 
settling séandards of measurement been so difficult of 
solution, and in no other has the préblem been so com- 
plgtely solved without trouble, expenee, or intervention 
on the part of the Government itself. For the last 
twenty-five or thirty years a Committee of the British 
Association has laboured at the gigantic task of building 
up a syggem of units, which involved as a mer®@ pre- 
liminary the revision of the conceptions and units of 
dynamics in order that these might form a basis for the 
definition of units for the far more complex physical quanti- 
ties concerned in electricity and magnetism, quantities 
many of which had previously been by no means clearly 
apprehended, and which then received for the first time 
precisasstatemeng and definition. 

Much of the work of the British Association Commit- 
tee has been thankless, tedious, and, from its very nature, 
of a kind fitted to @xcite the cheap scorn of, the self-styled 
“practical man,” but it has made applied electricity 
possible, and has reacted in no slight degree on the pro- 
gress of theory itself. The problem of the determination 
of the ohm—in other words, the process of realizing a 
standard of resistance according te the theoretical defini- 
tion—has suggested problems to the theorist in the solu- 
tion of which the theoretical investigator has been led to 
both direct and side-results of the very greatest value to 
the progress of science, and, in an unexpected manner, to 
the facilitation of practical applications. In no science 
have theory and practice been go closely connected during 
the last quarter of a cemtury, and im none has the unien 
been so markedly productive of good. By far the most 
interesting chapters af the history of electricity during 
the nineteenth century will be those that refer to its 
last three decgdes; may they chronicle. a still closer 
allianceeof the engineer and the experimenter, the elec- 
trical man of action and the mathematician ! Here union 
is strength and dominiow over the forces of Nature ; @lis- 
union is waste of energy and slow progress in all that 
relates to the material, and therefore .also to the social, 
advancement of jhe human race by fheans of electrical 
invention. 5 

The establishment of the nucleus of an _ electrigal 
sstandardizing laboratory in London, andethe appoint- 
ment towards the tnd of last. peat of a Committee to 
decide upon and recommesd for adoptjon electrical 
standards for use in trade, testify to the great import- 
ance which the electrical industries have attainedsin fhis 
country in spite of the mistakes which attended their in- 
ception, and the general discourfgement* and disfavour 
with which they were regeived ley the evarious iaterests 


e 

The preceedings and report ef the Committee have 
just been published in a blue-book, which contains matter 
of great interest to all engaged in electrical work. The 
vista which it opens up as regards the future operations 
of the standardizing laboratory may well dismay Her 
Majesty’s Government ; although no doubt due provision 
will ultimately be made for all its work. But of this at 
another time ; at present we wjsh to direct attention to 
the resolutions of the Committee, which will be found in 
another page. ° 

In the first place the Committeg signify their ad- 


perence to the units of length, mass, and time as funda- 


mental units, and adopt the C.G.S. system. This was 
only to be expected, for, after all, thoughesofme people 
may think that a better system could be devised if the 
work had to be done afresh, and théy had a share in it, 
still collectively the body of scientific opinion is distinctly 
canservative, and there is little dangexthat any ill-advised 
attempt to diSarrange the accepted system of theoretical 
and practical units will succeed. 

Their third resolution, that the standard of electrical 
reSistance should be called the ohm and should have the 
value 1,000,000,000 in terms of the centimetre and second 
in the ordinary electromagnetic system, is of great im- 
portance. It seems to settle once for all the question 
which has been debated over and over again, whether 
after a standard ohm has been realized, it will, like the 
standard yard or metre, be ever after the standard; or 


“whether, if in case of variations in the physical properties 


of the substance, it shows an unexpectedly large diver- 
gence from the definition, a new standard ought to be 
constructed. Those who have assumed the former al- 
ternative hay forgotten that the ohm isja derived unit, 
depetfding on the already fixed units of length, mass, ang 
time, and that, therefore, its derivation ought to be as 
exact as the ever-widening resources gf science can make 
it? For practical purposes of trade the standard fixed 
upon now and its copies are likely to remain undisturbed 
fora long tme, and will probably only be correrted if 
there is serious alteration with tinge in their resistances. * 
But the ohm will still be definfd as 10° C.G.S. in the 
ordinary electromagnetic system of measurement, in 
which the magnetic permeability @f ‘air is assumed to be 
unity.- s : 
The fourth and fifth resolutions provide the definition 
of a practical realized ohm (1) by means of a column of 
mercury, (2) by comparison with the British Association 
unit, which it is stated may be taken as ‘9866 of the 
ohm. 

The ‘wording of Resolugion 4 strikes one as curious. 
The mercufy column is to have a “ constant crdss-sec-” 
tional area of 1 square millimetwe.” If “constant ”shas 
its ordinary sense of invariaBleness with time, the specifie | 
cation 8f 1 square millimetre renders*itgunnecessary. It 
has here apparently the usual sense & “ uniform,” that is, 
the Section js the same at eyery part ofthe tube. ¢ 

We are glad to see that the ferf&th adopted for the 
tube is 106°3 centimetyes, instead of 106 centimetres, the, 


round number adopted at the Paris Conference, and pro- e 


posed, by the British Association Committe@jn 1836, to 
be legalized for a period of ten years. . All the latest and 
best determinations of the ohm point to s06°3 as a con- 


they threatened. ° * : Pe yenient nufber very closely agreeing with the,trife value, 
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and its adoption now is probably only an anticipation of 
the decision which will be arrived at in a few years when 
the resolutions of that Conference are reconsidered. 

In the adoptiom of a metallic working standard (an- 
nounced in Resolution 5) the Committee only endorse an 
opinion long ago expressed by working electricians, that 
the mercury standards constructed in straight or spiral 
glass tubes are not practigal instruments; they are diffi- 
cult to handle, fiable to breakage, and the only argument 
for their resention, the possible variability of metallic 
standards, has beep shown to be almost baseless by the 


results of the continued and careful observation of the, 


various metallic resistance coils deposited at Cambridge. 

Passing over the rgsolutions which provige for copies, 
and multiples and submultiples of the ohm, with the 
remark that the long-felt want of trustworthy standards of 
low resistance will now at last be supplied, we come to the 
definition of the unjt of current. Here again a theoretioal 
definition corresponding to that of the ohm fs given first ; 
then for practical purposes it is stated “that an unvarying 
current which, when passed through a solution of nitrate 
of silver in water, in accordance with the specificatidn 
attached to this report, deposits silver at the rate of 
o'oo1118 of a gramme per second, may be taken as a 
current of r ampere.” This is the most reasonable course 
that could have been adapted. The specification is prac- 
tically one of the procedure adopted by Lord Rayleigh in 
his experiments on the electro-chemical eqvivalent of 
silver, and as Lord Rayleigh’s absolute result was to be 
made the practical standard, it was right to recommend 
the same mode of experimenting. 

Resolution 11, which defines the ampere in the case of 
an alternating gurrent, was the subject of agzood deal of 
giscussion, and of some adverse comment by one 8f the 
witnesses examined on behalf of the electrical trades. 
The resolution statgs “that an alternating current of 1 
ampere shall mean a current such that the square root 
of the time-average of the square of its strength at each 
imstangin amperes is unity.” It was pointefl out by the 
witness referred to, ang) by at least one member of the 
Committee, that this was giving a very special meaning 
to the term, one, moreover, inconsistent with the obvious 
definition, that of the ¢tmple time-average of the current, 
This latter average would, in the case of most periodic 
machines, be simply zero, unless the currents in the 


e alternate palf-periods were commutated so as toggree in 


sigu with those in the other halves. But in the case of 
such a machine as the Brush, used for lighting incandes- 
cent lamps, the definition given in the resolution would 
e Pave to be u@ed ; whereas if she machine were fsed for 
electro-plating, the simple time-average woul have to be 
employed. This woul@ giye for the same current passing 
through the machine, from iffstant to instant, two differ- 
ent average values. The electric lighting application of 
*Seriodic machines is, however, by far the most important, 
and the Committee déd wellg perhaps, to regain wht is 
already she generflly understood sense of the word 


empere in connection with alternating currents. It ought 
e to be, however, clearly understood that the main applica- 


tion Ff thelefinition will be to the measurements of cur- 
rents ip electric fighting, and that generally in other cases 
another, definitfon will have to be employed. oe 


Another important discussion took place” over the | 
e. 
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definition of the standard unit of Spressure."e In the 
first place, we should like to say heré that we object 
entiely to the use of the terfh “ pressure” in this comaec- 
tion. It has come as a sort of analogue of hydraulic 
pressure, and it has certainly led to very erroneous 
notions in the minds of ihe genegal public asgo the func- 
tions of electric supply-mains, and. also as to electricity ° 
itself. Pis a pity that so many, of the present pionegrs 
of electricity, who are ealso leaders of physical science, 
should have cogntenanced by their example this misuse 
o$ a scientific term. We all know how strenuously some 
of these gentlemen have objected to the term “tension” as * 
in “high-tension electricity ” ; surély ““high-pfessure in- 
struments” and “electricity supplied at high pressure ” 
are as objectionablefif not ewen more misleading. The 
aise of the term vo/fge, or some such word, in the presgnt 
Report, would have avoided the endorsement which it 
seems to give to what we think is a most unfortunate 
name for a physical quantity which is not a pressure at 
all; dhd it is to be hoped that the British Agsociation 
Committee (who, by the way, were represented on the 
Committee of the Board of Trade) may be able to pre- 
vent this phrase from being added to the many other, 
though generally less objectionable terms which infest 
the literature of electricity. ° 

A discusgion arose as to whether the definition of the 
volt as the “ pressure which, if steadily applied tæa con- 
ductor whose resistance is one ohm, wif! produce a 
carrent of one ampere,” was sufficiently definite. There 
might, it was argued, be an internal electromotive force 
in the conductor, and the “ pressure” applied to the con- 
ductor might be regarded as that applied from the outside, 
or actually existent between its terminals, as shown by 
an electrometer. For example, the conductor might be 
the armature of a dyhamo; the difference of potential 
might be considerable and the resistance only a small 
fraction of an ohm. In such a case it is, of course, well 
known that the electromotive force producing the current 
through any part of the armature resistance, according to 
Ohm’s law, is the total internal electromotive force of 
that part, nus the difference of potential existing 
b@tween its terminal (both beifg taken positive), and 
it is the difference thus obtained that is to be re- 
garded as the applied “ pressure “eof the definition. In 
the same way in a voltameter, the electromotive force 
causing the current, according to Ohm’se law, would ‘be 
the existent or applied difference of potentia®, minus 
the internal back electromotive force developed by the 
chémical action. There were ofher difficulties about the 
specification of the ends of the conductor and the canaliz- 
ation of the current, and it was therefore thought desireble 
to adhere to the simple form of ‘definigon given in the 
report. Itemust be adm&téd that the definition leaves 
roem for legal disputes in practice, aad we think that it 
would have Been perhaps better tq have introduced on *. 
these points some kittd 8fnote or specification referred to 
dn the resolutiongso as to IÈ taken along with it in the 
evet of any dispute about the meaning of the definition. 

A fufther question arose asto the provision of a prac- 
tical standard ofe electromotive force in the form of a 
constant cell; and it was decided, partby in deference to 
the exfressed Wish o? practt@al electrigians, that the 
Glark cell should be adopted for thjs purpose? Its electro- 
ee j 
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motive force; withip certain limits of error to be deter- 
mined by a sub-g¢ommittee appointed for the purp&se of 
preparing a specification forethe construction and yse of 
the cell, is stated to be 1°433 volts at the temperature 
62° F. By means‘of this cell and Known resistances, it 
will be possible to calibrate instruments without the use 
of electrolysis, and thi8 to mar persons would be the 
readiest and most easily carried out method. @f course, 
logically speaking, the stindard of eleftromotive force is 
settled when those of resistance and current are fixed, 
and thus, if the order of definition is adhered to, the cgll 
, does not come in. But its electromotive force having 
been determined by @areful measurement, and found to 
be so constant as it is, and so consistently the same in 
different specimens when ,the mode of construction is 
carefully attended to, it is too valugble a standard of 
reference to be set aside. 

A very interesting discussion took place as to the moge 
of preparing these cells, and on the experience of different 
investigators as to their behaviour. Some of the di- 
vergences stated in the discussion were probably due to 
the different degrees of manipulative skill possessed by 
the various observers. A few careful experiments with 
different batches of cells carried out personally by the 
members of the committee interested in the matter 
would set the, question at rest, and probably entirely 
confirry Lord Rayleigh’s marvellously consisttnt results. 

A side-point Wich came out in discussion is worthy of 
notice. We*have not in this country any legal definitign 
of temperature, whether Centigrade or Fahrenheit. In 
the definition of the standard yard 62° Fahrenheit is 
specified, but there is nothing to tell how that tempera- 
ture is to be determined. It is weil known (though ap- 
parently not to some of the text-book writers on heat) 
that mercurial thermometers, madg with different kinds 
of glass, while agreeing at the freezing and boiling points, 
agree nowhere else, and all differ more or less from the 
air-thermometer. In very accurate work these discre- 
pancies become very important, and thermometers must 
be calibrated by means of standards, if their indications 
are to be of any use for comparison. Some legal defini- 
tion of temperature will, ere léng, gave to be given, agd 
it seems rather a pity that the Committee did nog prac- 
tically settle this by saying what they meant by 62° 
Fahrenheit. 

The definition of the volt for alternating currents, 
embodieg in Resolution 15, is, of course, a mere con- 
sequence of Resolution 11, and these two definitions 
taken together are specially applicable to the measyre- 
ment of the power spent in lighting incandescent lamps. 

We have only to note that the Committee, in Resolu- 
tions 12 and 16, adopted instruments eon the principle of 
the balance for tife measurement of currents, and on the 
principle of Sir William Thomson’s quadrdht electro- 
meter, used idiostafically, for the measurement of differ- 

“ences of potential—eexcep® for lagge.differences, when an 
electrometer on the principle of the balance is to be en 
ployed. Thus the beautiful electrometérs fnvented long 
ago by Sir William Thomson are likely to becgme at 
last, in a modified form, Board of Trade standards of 
exact measurement in Midustrial qectritity. This is by 


no meays the only striking example which could Re cited | 


of the thoroughly practical,’ becayise thoroughly theo- 
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retical, character of the instruments invented by one 
who understands all sides of the, difficult problém 
involved in the invention and construction of scientific 
apparatus. : . 6 å 

No resolutions were framed by the Committee on the 
very impdrtant subject of the measurement of power and 
energy. This miist, however, come to the front before 
very long, and will tax the resources of the standardizing 
laboratory and its officials, assisted, as nô doubt they will 
be, by Committees such as this which has just reported. 
We congratulate the Committee on the results of its 
labours, and trust that the requisite Order in Council will 
be passed before long confirming its resolutions, The 
laboratory will then be able to get to work, he? necessary 
standards which have been asked for so long will be made 
accessible to those engaged in the electrical industries, 
and some serious difficulties under which they have 
laboured, in supplying electric light and power to the 
public, will be at last removed. 





THE CONGRESS OF HYGIENE. s 


WE print to-day a report of the important discussion 
in Section II. (Bacteriology) of the Congress of 
Hygiene, on “ Immunity, Natural and Acquired ” :— 


Dr. Roux, of the Institut Pasteur, in an introductory address, 
indicated the scope of thẹ discussiom He began by saying that, 
in inviting a pupil of M. Pasteur to open the discussion on this 
subject, the Organizing Committee had reminded the Section 
that the grêat amount of interesting work which had recently 
been done on the subject had one point in common—namely, 
the attenuation of virus, and preventive inoculation, the two 
subjects with which M. Pasteur’s name would for all time be 
honourably associated. With the single notable exception of 
vaccination, the only way of conferring immunity against any 
disease was thg inoculation of the virus of theedisease. To the 
old dangerous method of producing immunity by inoculatiog, 
Pasteur had added the less dangerous one of preventive inocula- 
tion by means of an attenuated virus, to which he had applied 
the term vaccination. The designatio® “attenuated” virus 
ought to be reserved for virus weakened without being attenuated 
——for example, by artificially lowering the vitality of the organisms 
for producing jt. $ 

Methods of Attenuation, —T wo methods of attenuation Had been » 
described by M. Pasteur—namely, tly®prolonzed exposure of a 
culture to air at a suitable temperature, and the passage of the 
micro-organisms through the bodies of different species of 
animals, Other methods had also beqp employed—for example, 
the action of heat, the use of antiseptics, of compressed oxygen 
and light. 

In all cases, whatever the method employed, it was found to 
be necessary that the attenuation shouldbe effected slowly and 
graduallye; rapid attenuation rendered a virus altogether inactive ° 
without impressing on it any heredfary weakness. In whatever 
way the virus was prepared, it must, in order to confer immunity, 
be brought into direct contact with the tissues of theanimal. In 
the early experiments the virus employed was alweys living ; the 
living microbe, itself attenuat@d as to its virulence, was used. © 
Another posstble method of conferring immunity was the inocula- 
tion of the chemical substances produced by the micro-organisms. 

Phagocytosis. —Dr. Roux nex @ealt with the doctrine of phas 
gocytosig associated with the name of De, Metchnikoff. ‘This * 
observer had proved, by the study of the gm@boid movement of , 
certain cells that they possessed the power of including othe? 
cells and bodies in ther substagce. Tle phagocyte cells grigin- 
ated inthe m&soderm. They flossessed@, Sirther, the property of 
being able to digest the bodies which they had ingestéd. They 
were, in fact, the only cells which manifested in the human bodye® 
any intracellular digestion. 
interior of a phagocyte were followed, it would basgeen that it 


. underwent a peculiar series of alterations, very differént from what 


took place when a microbe died in cultivating fluids. Whether 

# virulent virus was introduced into the bodies 8f animmaJs which 

yesisted inocilation, or whether attenuated microbes were injected 
e 
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If the history ẹf a bacterium in the e 
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into sensitiv animals, the greater the degree of refractoriness 
shown by the animal, the n®re rapidly the microbes were con- 
suimed by the leucocytgs. Ina non-resistant animal the microbes 
remained free ; no such phenomenon as phagocytosis could be ob- 
served. It seemed, therefore, that the phagocytes were charged 

ewith the defence of th&human organism, and entered into con- 
flict with the parasites which infected the human frame. It 
might be said that there were diseases in which the microbes 
were to be met with in the cells specially, ang that these microbes 
nevertheless proved fatal to the animal. In tuberculosis and in 
leprosy the bacilli vere to beefound in the cells, and the results 
were of the most serious kind, in spite of the intense phagocytosis 
induced by the microbes of these diseases. This fact proved that 
the phagocytes and all the other means of defence were, under 
certain conditions, andeat certain times, powerless to effect any 
good results ; they had done their best to take up the microbes, 
but these had adapted themselves to the interior of the cells, and 
had conquered. , It was not sufficient that the microbes should 
be eaten up, it was esseMial that they should algo be digested 
by the phagocytes. Even in those cases where the struggle was 
going against the human organism, these cells still were the 
aggressors. It had been frequently observed in tuberculosis 
and leprosy that the bacilli had been killed in the interior of 
certain of these cells.¢ The theory asserted that a struggle o€ 
curred between the microbes and the cells, but it did not imply 
that the bacillialways won the day. Phagocytosis only occurred 


e in immune animals; in animals susceptible to the disease it was 


either not to be observed, or it was incomplete. 

He then proceeded to discuss the questions whether immunity 
was the consequence of this power of the cells to digest the 
virulent microbes. As had been said, the cells of a refractory 
animal took up the microbes, which, it would appear, under 
favourable circumstances remained inert in the interior of the cells. 

Numerous facts had been elleged to ghow that the microbes 
at the time they were taken up by the phagocytes were 
uot degenerated, but were, on the contrary, in a condition of 
full activity. Thus, to take only one example, it*had been 
found that in frogs the bacilli which had been taken up by the 
lecocytes remained alive within the protoplasm of the cell; this 
was apparent from their movements. In lymph taken from the 
body of a pigeon, numerous bacilli were to be seen imprisoned 
in the leucocytes, and these bacilli could be watched growing, 
actually under the eye of the observer, within tie interior of 
dgad phagocytes ; they could be seen to elongate, to push out 
the protoplasm, distort the form of the cell, and finally to make 
their escape. Another demonstration of the importance of the 
action of the phagocy@s was afforded by the fact that even jp 
immune animals the microbes were found to increase when 
kept out of the reach of the leucocytes ; thus, if a rabbit were 
igoculated in the anterior chamber of the eye, whege there were 

eno cells, the bacteria grew freely, and their development was only 
checked when the leucocy€gs had after a time migrated in large 
numbers, and began to take the microbes into their interior. It 
thus appeared that phagocytosis was a very general pheno- 


e menon, and one which was very efficacious in checking the 


è cytes. 


advance of the organisms; when it failed, the individual 
succumbed to the virulence of the bacteria. The question 
remained, What was the mysterious force which attracted the 
cells towards the micrabes ?_ Why were the leucocytes, which 

° in immune 4nimals destroyed the microbes, incapable of seizing 
upon them in nonimmune arimals ? 

In 1883, Metchnikoff propounded his theory of phagocytosis, 
This theory rested on two assumptions : first, that the cells were 
attracted to tþe microbes in virtue of a special segsibility 

emanifested towards all foreign®bodies introduged into the 
tissues; the second was that this power of seizing upon 
the eirulent microbes in #nmune animals originated in a habit 
formed during the earlier strudle with the attenuated virus with 
* which the animal had been previously inoculated. The be- 
eliaviour of the leu@cyges might be more readily explained by 
aSsuming that leucocytes had the property, analogous to that 
possesged by the zoosperms of tke myxo ycetes—namelygthat 
of being attracted bys certain b&dies and repelled by %thers. 
MM. MasSart and Bordet had proved that the products of the 
@gnicrobes exerted a very marked chemical action on the phago- 
When a virgs was introduced into the body, it pre- 
liferaged, ange secreted a substance which attracted the leuco- 
cytes; the more ative the virus, the more energetic were the 
poisons’ elaborated by it, and the cells which penetrated to the 


point of jnbculatfon were paralyzed in their action, and rendert& 
e 
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incapable of taking up the micr8bes, which therefore proliferated 
without hindrance. Further, in certain diseases the ¢irus pro- 
duced d substance which was still more poisomous. In chicken 
tholerg, for instance, the poisgn secreted by the microbes 
repelled the leucocytes from the point of inoculation ™ it 
thus cameeabout thas phagocytes were mever found in this 
particular affeation. This, however, was not ethe case with 
animals which had been rendered immune either by inoculation 
of the attenuated virus, or by the injeftion of a suitfble dose of 
bacterial products. Ifthe animal were given a strong virus, 
phagocytes were atygacted to the point of inoculation, and 
these possessed the power qf taking fip the microbes before thfy 
had time to elaborate effective doses of. their toxic material. 
It was, therefore? at the commencement of the disease that 
thé critical struggle took place. If the leucocytes could not 
accomplish this at the beginning of the malady, their action 
at a later period would be*useless, site ‘the micr@bes would 
have produced enough poison to paralyze their activity. Every 
cause, therefore, that prevented the access of pata to the 
point of inoculation facflitated itffection. The theory of im- 
munity propounded èy M. Metchnikoff did not exclude te 
possibility of there being other means of protecting the orgali- 
ism, but it simply proved that phagocytosis had a wider sphere 
of “action, and was more efficacious, than any other means of 
protecting the organism. It seemed to explain all the facts, 
and w#s, moreover, eminently suggestive. It was in this way 
that the knowledge of microbic poisons and chemical infSculation 
had thrown light on what would otherwise have been obscure. 
Far from being shaken by the theories which were opposed 
to it, this theory of Metchnikoff’s had gained by the opposition 
which it has met, and that was a guarantee of its soundness. 


Dr. Buchner, of Munich, after gfving a general account of 
the various thgories of immunity, criticized fredy Metchnikoff’s 
views. The main objections he brought forward were as 
follows :— . 
(1) Many observers failed to notice any destruetion of bacilli 
by® phagocytes, when naturally immune animals, such as white 
rats or pigeons, were inoculated with anthrak. 
(2) In disvases ending fatally, such as tuberculosis, mice- 
septicemia, &c., the micro-organisms were frequently found in 
the interior of phagocytes. 
(3) The experiments of Petruchky, Baumgarten, Pekelharing, 
and others seemed to show that the bacilli of anthrax perished 
in the living fluids of immune animals even when the bacilli 
were protected against the attacks of white corpuscles. 
Metchnikoff, however, denied this, and proved that the 
living fluids of immune white rats form a most excellent cultivat- 
ing medium for the bacilli of anthrax. These observations of 
Metchnikoff, according to Buchner, might be explained by the 
fact that Metchnikoff in his experiments introduced more 
bacilli than could be destroyed by the living fluids of white rats, 
as a certain quantity of serum was able to destroy only a very 
smgll quantity of micro-oyganisms. Speaking of the experiments 
made by his pupils Ibener and Roeder, he stated that, when a 
certain kind of micro-organisms were placed into a given quan- 
tity of serum, the micro-organisms mighg either be destroyed zz 
toto, or reproduce themselves in large numbers according to the 
number of micro-organisms introduced in the first place into the 
serum. When, instead of placing the micro-organisms directly 
in contact with the serum, the micro-organisms were ®vrapped 
up in sterilised cotton-wool, it was found thatethe bacilli, so 
protected against the temporary harmful influence of serum, 
began to grow luxuriantly at the end of twenty-four hours, The 
bactericidal power of serum disappeared, therefore, shortly after 
death. ~ 

Massart, Bordet, aftd Gabritchewsky had previously proved 
that the emigration of leucocytes to the spot @here the virus was 
introduced w&s due to the attfacting influence (positive chemo- 
taxés) of the chemical poisons secreted by micro-organisms, but 
he (Buchner) was of opinion that the substances dissolved in the 
cultures haye hardly agy action 8n leficecytes, but that this 
attracting influence on leucocytes was due to the protein 
Present in bact@ial eells thems@ives. Whereas the products of 
the metabolism of micro-organisms hag little or no attracting in- 
fluence en the leucocytes, the prageins themselves attracted the 
cells most powerfully. P 

As long as the,batterial cells were active and capable of repro- 
ducing themselves actively, the proteins wer contained in the 
cells, and these ®poisonssonly Ie§ the cells when tke latter 
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became digeased or old. Hence these proteins were chiefly found 


` in old cultres, the filt8red and sterilised extracts of which glways 


possessed a strong Sttracting influence on leucocytes. ence it | 
follguved that, “The more a given micro-organism is harpfully 
influenced by the living fluids of a given species of animals, 
the more proteins will be excreted. This, as a natural conse- 
quence, is followed by a corresponding increase inthe number of 
cells which gnigrate to the point oPinoculation.” In every case 
the living fluids of the body exert a harmful influence on micro- 
organisms, and then, when in consequence of this thg excretion 
ofproteins takes place, the gmceboid cells emigrate tothe spot. 

Turning now to the characteristios of this germicidal sub- 
stance present in serum, he thoughé that this germicidal power 
gradually disappeared, so that aftera few days the serum had 
no bactericidal power. This germicidal action was destroyed by 
the micro-organisms ghemselves, for, unless the latter were com- 
pletely destroyed, they,soon began tO grow freely in serum. This 
germicidal substance was easily destroyed by heat. Serum 
which had been maintained at.55° C. dyring half an hour, or at 
52° C. during six hours, lost its bactericidal power completely. 
Aemoderate degree of warmth (37° C.) int@nsified the germicidal 
action of the blood or serum. 

Turning now to the question as to whether this bactericidal 
action of the blood had any share in the production of immunity, 
he gave the following facts as proving that there was some con- 
nection hgtween the immunity of a given animal against à given 
infectious disease, and the bactericidal action of its blood on the 
micro-organism producing the disease :— 

(a) The blood and serum of animals, such as mice and guinea- 
pigs, which readily succumbed to anthrax had no bactericidal 
power on anthrax-bacilli. 

(4) The serum of animgls which took anthrax readily never 
possessed such a strong bactericidal action as the serum of white 
rats, which were immune against anthrax, e 

(c) Fhe blood gand serum of animals rendered artificially 
immune possessed tronge bactericidal powers than the blood 
and serum of formal animals. 

(d) The blood and serum of animals rendered artificially 
immune against a given micro-organism lessened the virulence of 
the specific micro-organism causing the disease. 

(e) Whenever blood and serum possessed no bactericidal 
action on micro-organisms, this absence of bactericidal action 
might be due to the fact that, owing to the necessary manipu- 
lationsy this bactericidal substance had been altered or even 
destroyed. ° 

As further proving that the immunity of animals depended on 
some substance present in the serum, he mentioned the facts 
described by Behring, Kitasato, Ogata, and Emmerich, in which 
the injection of blood or serum of an animal immune against 
a given bacillus, cured another animal afflicted with the same 
disease. This curative power he attributed to the presence in 
the blood of immune animals of a protective substance, probably 
proteid in its nature, to which hę gave the name of ‘‘alexine” 
(from dActeiy, to protectg. These alexines were not ordiwary 
oxidation products of the tissues, as they were quite specific in 
their action. They were not simply enzymes, as they had no 
hydrolytic properties, but they were most probably proteid sub- 
stances. These alexines were probably formed in the cells ; but, 
when formed, their action was quite independent from that of 
cells, and they were probably always present in immune animals, 


Mr, E. H. Hankin, of Cambridge, after giving a résumé ofthe 
work done by various obs@rvers, said that theoretical consfMera- 
tions led him to suspect that a particular ferment-like proteid, 
kngwn as cell globulin B, was a substance possessing bacteri- 
cidal power. He tested itsgaction on anthrax bacilli, and found 
that it had the power of destroying these microbes. 

He further found that simifaresubstances werg present, not 
only in animals that were naturally immune against anthrax, but 
also in those that were susceptible to this disease. To these sub- 
stances he had givengtlee name of defensive prot&ds. In his pub- 
lished papers on this subject he had®nofed various similarities in 
the bactericidal action of these substances, and ghat possessed hy 
blood-serum, and these sesemblances were such as to leave little 
room for doubt that the bactericidal action of blood-seruns was 
due to the presence of these defensive proteids. ? 

The serum of white ratg coħtained a prateid body possessing 
a well-marked alkaline reaction, and power" of destroying an- 
thrax bacilli. Futther, whgn injectegl into mice along y 
virulent anthrayspores, it would prevent the development of the 
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disease. On the other hand, defensive proteids of ahimals sus- 
ceptible to anthrax did not exert Jch protective power, and 
consequently these experiments indicated,a difference in the 
mode of action of defensive proteids of immune and nor-im- 
mune animals respectively. Further, the amount of defensive 
proteid present in a rat could be diminish® by the causes which 
were known to be capable of lowering the animal’s power of 
resisting anthrax. For instance, Feser stated that rats become 
susceptible to anthra® when fed on a vegetarian diet. Mr. Ilankin 
obtained similar results with wild rats. The ordinary white 
rat he found to be generally refractory tq anthrax on any 
diet, and the defensive proteid could always be obtained from 
its spleen and blood-serum. This was not the case with wild 
rats. In one experiment eight wild rats were used ; ofthese, four 
were fed on bread and meat, the others ompiain bread, for about 
six weeks. Then one rat of each lot was inoculated with an- 
thrax ; of these, the one that had been subjected to a bread diet 
succumbed. ‘The remaining rats were killed, and it was found 
that while the spleens of the flesh-fed r@ts contained abundance 
of the defensive proteid, only traces of this substance could be 
obtained from the spleens of the rats tha? had been fed on bread 
alone. A similar result was obtained in other experiments. 

Very young rats were known to be susceptible to anthrax, 
atid so far as could be judged from the litnus test (after dialysis 
and addition Sf NaCl), their serum appeared to contain less of 
the defensive proteid than did that of the adult rat. Further, 
Mr, Hankin found that a young rat could be preserved from 
anthrax by an injection of its parent’s blood-serum, 

These facts appeared to prove that the defensive proteid of 
the rat deserved its name, in that it preserves the animal fr o:n 
the attack of the anthrax microbe; in other words, that this 
substance was at any rate a part cause of the rat’s immunity 
against anthrax. 

Defensive proteids appeared togbe ferment like, albuminoxs 
bodies, and it was extremely unlikely that we should for a con- 
siderable time be able to classify them by any other than 
physiologifal tests. From this point of view it was possible to 
divide them into two classes; first, those occurring naturally in 
normal animals, and secondly, those occurring in animals that 
have artificially been made immune. For these two classes Mr. 
Hankin proposed the names of səzins and phylaxins. A ‘sozin” 
was a defensive proteid that occurred natuvally in a normal 
animal.” They had been found in all animgls yet examined, 
and #ppear to act on numerous kinds of microbes or on their 
products. A ‘‘phylaxin” was a defensive proteid which Was 
only found in an animal that had been artificially made immune 
against a disease, and which (so far as i®yet known) only acted 
on one kind of microbe or on its products. 

Each of these classes of defensive proteids could obviously be 
further subdjvided into those that acted on the microbe itself, 
and those that acted on the poisons it generated. TRese sib. 
classes he proposed to denote by aging the prefixes myco- and 
toxo- to the class name. Thus Inyco-sozins were defensive 
proteids occurring in the normal animal, which had the power 
of acting on various species of microbe. Toxo-sozins were 
defensive proteids, also occurring in the normal animal, 
having the power of destroying poisons produced by various 
microbes, Myco-phylaxins and toxo-phylaxins similarly would 
denote the two sub-classes of the phylaxin group. 

The elassification might be represeited by the following 
scheme :— ° 
7, Myco-sozins :— 

Alkaline globulins from rat (Han- 
| kn), destroying anthrax bacil- 





© Sozins:— e .} us: e 
Defegsive proteids present in . e 
a A the normal animal. ) Tosg 
3s š , Of rabbit, destroying V. sæ. iei 
Padi s i kovi poison (Gamalela). e 
gag z e e 
2 n } 
EEI à f MypcoSfhylaxins :— > 
erg : Phylaxins :— OF rabbit, destroying pig typlBid 
4 es Defegsive protgids preseat in| gvacillus (Emmerich). à 
<e the’ animal after it ha®been} è ẹ 
~ made artificially immune. \ Toxo-phylaxins ;2- 
e : Of rabbit, &c., destroying dip 
° theria and tetanus pvisohs 


(BelMing and Kitasato, anti® 
toxin of Tizz and Catani). 
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Prof. Emmerich, of Munich, read a paper pn “ The Artificial 
Production of Immunity against Croupous Pneumtogia and. the 
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Cure of thés Disease.” He stated that his previous experiments 
on swine fever had provedethat in immune animals the bacilli of 
„swine fever were destroyed, not by the cells of theanimal, but by 
‘a bactericidal substance present in the blood. It had been 
clearly proved by his experiments that the bacilli of swine fever 
were destroyed alm@st immediately afteretheir introduction 
under an immune animal’s skin. Applying these researches to 
the disease produced in rabbits by the inoculation &f the Diglo- 
coccus pneumonie of Fraenkel, he showed that non-immune 
tabbits died within twenty-four to forty-eight hours after the 
introduction of the virus. But if such animals had been pre- 
viously treated @ith the blood or serum of animals rendered 
artificially immune against the diplococcus of Fraenkel, such 
animals did n@&t die, but recovered after the introduction of ex- 
tremely virulent diplpcocci. Moreover, when the Diplococeus 
preumonia was inoculated into an animal, it was possible to 
cure it by injecting shortly afterwards some of the serum of an 
animal rendered artificially immune. In the blood of animals 
rendered artifidially imrgune against pneumonia we possessed an 
„excellent cure for the disease. Not only would it be possible to 
cure men afflicted wit® pneumonia by these injections, but we 
could, by preventive inoculations applied in time, put a stop to 
the spread of an epidemic in a school or a prison for instance. 
His experiments, together with Dr. Doenissen’s, had a great 
practical as well as a theoretical value. A 


Dr. Ehrlich, of Berlin, stated that he had lately made a 
number of experiments with ricin which threw great light on 
the question of immunity. According to Kobert and Stillmark, 
ricin was an extremely poisonous body, for it acted fatally when 
such small doses as 0°03 mg. were injected into an animal’s 
veins. When absorbed through the alimentary canal, a dose 
100 times larger could be easily tolerated. Nevertheless, even 
then, it was so toxic that, according to Kobert’s reckoning, a 
dose of 0°18 gr. would prove fatal to a full-grown man. It had 
a harmful influence on the blood, producing coagulation of the 
red blood-corpuscles, and thromboses, more espechally of the 
vessels of the alimentary canal. 

In his opinion the toxicity of ricin greatly depended on the 
species of animals used for experiments, the animals most sus- 
‘ceptible to its action being guinea-pigs. Thus, a guinea-pig 
weighing 385 grammes died eleven days after the inogulation of 
0'7 cc, of a I in 150,000 solution of ricin, thy post-mortem 
examination shofing characteristic hemorrhages in the ali- 
mentary tract. One gramme of this substance might therefore 
prove fatal to 1,500,000 guinea-pigs. White mice, on the other 
hand, did not die afteymuch larger doses, and this immunity of 
mice against this poison might be increased by subcutaneotis 
injections of ricin. The same result might be obtained, how- 
ever, far more easily and without any chances of failure, by 
feedingemice with ricin. It was best to begin with small, 


“harmless doses, gradually increasing the amount until the or- 


ganism was accustomed t8 the poisonous substance. In ten 
days a mouse might then be inoculated with a deadly or even 
larger dose without suffering any evil effects. Thus, whilst 
doses of 1/200000 graufpe was absolutely fatal in normal 
„animals, mice fed daily and in, incr€asing’ quantities with ricin 
‘suffered no harm after the injection of 1/1000 gr. or 1/500 gr., 
„or, occasionally,.of 1/250 gr. 
» Whilst a 9°5 or 1 p& cent. solution of ricin applied to the 
eye of a normal animal pweduced severe inflammation and 
panophthalmitis, the application of a 10 per cent. solution of 
ricin produced no effect on the eye of an animal previously fed 
with ricin. In other words, this was distinct proof of the 
existence of a focal as well as of aegeneral immunity against the 
poison. * Strangely enough it was almost impossible%o render the 
subcutaneous tissue immung against. ricin, and even in exceed- 
ingl¥ immune animals the sulecytaneous injection of ricin pro- 
educed distinct necrosis of the subcutaneous tissue. 

It was a remarkable fact that this immunity appeared quite 
suddenly on the sixth d@y, and then increased slowly, so that on 
the twenty-first day the animal could stand a dose whichgvas 
400 tintes higher than t atjfatal tésa norma? animals ° 

This imngunity against ricin appeared to be permanent, for it 

„Was still present in immune mice which had not taken ricin for 
2 period of six months previously. à 
He had been abè to extract from the blood of animals 
rendeftd imine against ricin a body which had the power of 
counteracting the toxic action of ricin, so that a powerful solu- 
tion of ricin was rendered harmless by admixture with the bloode 
. . 
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of imniutie mice. It was ‘Iso possible to render animals 
immuge against ricin by injecting the blo8d of immuñe animals. 
He/had obtained similar results with abfin, which would be 
shortly published. ® 


o 

Dr. Kitasato, of Tokio, shortly summarjzed the results which 
he and Dr. Behring*had obtained with the virus of tetanus. 
According to these observerg, the blood of a nérmal rabbit hag 
no influence on the toxines,secreted wy the bacillus of tetanus. 
But when a rabbit had been rendered artificially immune against 
that diseage, its blood had the power of destroying the toxines 
secreted*by the spec@fic bacillus, May, more, the blood of rab- 
bits made artificially immifne against tetanus with trichloride of 
iodine, rendered gnice not only refractory to tetanus but also 
cared the disease when already in progress. The blood, how- 
ever, did not appear to act on the tetanus bacillus itself, but on 
the toxines secreted by the bacillus. e e ° 

Dr, Adami, of Cambridge, thought thet it was impossible to 
doubt that in a large number of infectious diseases the process 
of phagocytosis was exteemely marked. He was of opinion that 
it was quite possible to accept both views of the question. The 
ontroversy had taken place chiefly as to the phenomena obserted 
in the rat ; in that animal phagocytosis was only to be observed 
wéth difficulty, and the serum of rat’s blood undoubtedly pos- 
sessed bacteria-killing properties to a high degree. 

Dr. Klein, of London, stated that frogs and rats were insus- 
ceptible to anthrax, but that these animals could ebe , made 
susceptible to the disease by a variety of means, indicating that 
their normal power of resistance was due to certain chemical 
conditions ofthe blood. Ifthe bacillus of anthrax was introduced 
into the lymph-sac of a chloroformed frog, this animal always 
died of anthrax. Rats inoculated with anthrax and kept under 
the influence of an anesthetic also died of anthrax. He had been 
unable to find any evidence to show that ingthese cases the 
leucocytes ha@ lost their power of swallowing up bacteria, and 
therefore the susceptibility of chloroformedgmimals to #bthrax 
could only be explained by some chemical changgs taking place 
ingthe serum of the chloroformed rat or frog. 


Dr. Metchnikoff, of Paris, who was greeted with loud and pro: 
longed cheering, said that, of all the objections which have been 
raised against the theory of phagocytes, doubtless by far the 
most important was that formulated by Behring and Nissen : 
namely, the fact that the serum of guinea-pigs vaccinated against 
the vibrio of Metchnikoff had bactericidal powers on the same 
vibrio. Whilst the serun of normal guinea-pigs allowed the free 
development of a large number of these microbes, the serum of 
vaccinated animals killed the micro-organisms at the end of a 
few hours. MM. Behring and Nissen were convinced that this 
fact formed a complete explanation of the acquired immunity of 
guinea-pigs against the Vibrio Metchnikofi, and that it might 
serve as a model for a theory ofimmunity. His own researches, 
however, proved the contrary. If one studied the phenomena as 
they occurred in the living animal, one noticed at once that the 
bagilli inoculated into imgnune guineagpigs remained alive for a 
very long time. Some vibrios were taken into the interior of 
leucocytes at the point of inoculation, whilst others developed 
perfectly in the liquid exudation. To show this, one had only 
to take a drop of the latter, and place it in the warm chamber ; 
the leucocytes perished when taken out of the organism, and 
allowed the bacilli contained in their interior to*develop freely. 
The vibrions thus multiplied and filled the leucocyte8, which 
swelled and eventually burst, allowing the mi@robes to pass 
freely into the liquid part of the exudgtion. Here the develop- 


ment continued, and one obtained very abundant cultures from . 


the liquid exudation of the immune guinea-pig. 1f one ex- 
tracted a small quantity of such a culture, and introduced it tuto 
the dead serum of an {mmune guinta-pig, this serum not only 


did not kill the bacilli, but also gave a more abundant develop-’ 


ment than th@serum of a non-immune animal could do. The 
study of the phenomena in living animals made artificially im- 
mune against the vibrio of Metchmiljof, instead of overthrowing 
the theory of phagocytosis, faynished on thé contrary an evident 
proof in its favour. The theories of the attenuation of virus in 
tRe bodies of im@nune animals, Sind of the neutralization of the 
toxines, could not be applied to his tase, as the vibrios re- 
mained yery virulent, and because the immune guinea-pigs are 
as sensitive to the toxine of thebacillus as the non-immune 
animal. . ° m d 

This example showed yet once more that one must not be 
content with studyiĝg the Shenomem of immunity outstde the 
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organism. » This A aiso applied to M. Buchner’s experi- B.—Chemistry and Mineralogy. 7 
ments, which he had communicated to this meeting ; he insisted | *p oberts- Austen, Prof—Analysis of tron and Steel 
on the fact that, in brder to assure one’s self thoroughly of the (renewed) . y 8 16 
bacegicidal property of the serm, it was necessary to take a | « Armstrong Prof, HE. S Eormatisn of ae) ds 
small quantity of the culture, and spread it in a tube filled with from Pure Materials (partly renewed) Z 3 
serum. If, according” to Dr. Buchner, one%introduced % little of | ati den, Prof. W. we ale nee ties of Solutions aa 5 5 i 
the culture wrapped in cotton-wool, the serum cofld no longer *Thor rs Prof.—-Action E Light upon D eå 
exercise its bactericidal power, atd, the microbe developed c T Ours (partly renewed) s Ee: Je rao 


freely. Now, when one inoculated the bacillus under the skin 
of an animal, one introduced at the same time a gmall mass 
which did not spread freely in the blood er exudatiorg, but re- 
mained localized at one spot. The experiments of Mr. Buch- 
ner, instead of furnishing an objection to the phagocyte theory, 
rather supported it. 

Referring to the curative properties of the serum of white rats 
against anthrax, he had gpme to the gonclusiou that, whereas the 
living serum of white rats had no bactericidal action on anthrax, 
thedeadsegum of the same animalshad marked bactericidal powers 
on the same micro-organism.. When g mouse was inoculated 
with a mixture of the dead serum of a rat and anthrax bacilli, it 
nearly always died, although the disease 1&ted somewhat longes 
than usual. On examination of the point of inoculation it was 
found that the bacilli of anthrax did not grow quite so readily, 
and that an enormous number of leucocytes emigrated to the 
point of inoculation and took the bacilli into their interior and 
digested ghem. In tetanus, again, the leucocytes ate con- 
siderable quantities of tetanus-spores and bacilli. Summing up 
his researches, he stated that whenever an animal recovered 
from an infectious disease this recovery was accompanied by 
a process of phagocytosis; whenever an animal died of an in- 
fectious disease the process of phagocytosis was absent or insuf- 
ficient. The theory of phagocytes was strictly based on the 
principles of evolution as laid down by Darwin and Wallace. 

e 


Afte? some rerm@gks by Dr. Fodor, Dr. Cartwright Wood, 
Prof. Babes, Rr. Wright, and Dr. Arloing, 

Dr. Roux, answering some remarks made by Prof. Emmerigh, 
stated that, far from®the preventive inoculations against anthrax 
and swine fever having been proved to be unsuccessful, agricul- 
turists in France and other countries were making use of them 
daily, and the ue of the various vaccins manufactured at the 
Institut Pasteur was increasing day by day. 

Dr. Buchner congratulated Dr. Metchnikoff on his most 
important paper. He was of opinion, however, that the time 
for framing a complete theory of imm#fnity had not come yet. 

Sir Joseph Lister then stated that if anything wer required 
to justify the existence of this Congress it would have been their 
sitting that day. The immense amount of valuable material 
which they had had on this most important subject had been such 
as to make all the members exceedingly grateful to those who 
had brought these matters before them. 


THE BRITISH ASSOCIATION. ®° 
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PHE following is a list of the grants of money appro- 
priated to scientific purposes by the General Com- 
mittee at the €ardiff meeting, August 1891. The names 
of the Members entitled to call on the General Treasurer 
for the respeetive grants are prefixed : 





C.— Geology. 


*Prestwich, Prof.—Erratic Blocks fpartly renefved) 15 o o 
*Wiltshire, Rev. T.—Fossil Phyllopoda (renewed) I0 o o 


*Geikie, Prof. J. zE hotogtphs of Geologi@l 
Interest... 20 0 0 

*Woodward, Dr. H.— — Registration of Type Speci- 
mens of British Fossils (renewed) 50 0 
*Hull, Prof. E.— Underground Waters... 10 0 oO 
*Davis, Mr. J.eW.— Investigation of Ejpolton Cave" 25 0 0 


Jones, Prof. R.—Faunal Contents of Sowerbyt 


Zone a rn hs san Mins . 10 0 0 
*Evans, Dr, J.—Excavations at Oldbury Hil ... 25 0 o 
*Woodward, Dr. H.—Cretaceous Polyzoa... ./ 10 0 0 
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. D. — Biology. 


*Sclater, Dr, P. L.—Table at the Naples Zoological 








Station Io o O 
“Lankester, Mr. E. R.—Table at ‘Plymouth Bio- 

° logical Laboratory (renewed) ... 17 10 0 
*Haddon, Prof. A. C.—Improving a Deep-se sea 

‘Tow-net (partly renewed) 40 0 0 
*Newton, Prof.—Fauna of Sandwich Islands (re- 

newed) E 100 0 o 
*Sclater, Dr. P. L.— “Zoology ang, Botany of the 

West India Islands (renewed) 100 O 0 

s E.— Geography. 

Ravenstein, Mr. E. G. foe and an’ 

graphy of Tropical Africa : 7350 0 

H.—Axthropology. 

*Flower, Prof.—Anthropometric Laboratory —... 5 9 0 
Garson, Da J. G.— Prehistoric Kemaigs in 

Mashonaland 50 0 yo 
*Tylor, Dr. E. B. “North-western Tribes of 

Canada 100 0 oO 
“Turner, Sir W. Habits, Customs, &e. er Natives 

of India (renewed) 10 0 O 
*Flower, Prof.—New Edition of Anthropological 

Notes ané Queries a zo o 
*Symons, Mr. G. J= Correspongtng. S Societies’ 

Committee.. 23500 
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SECTION E. 
° GEOGRAPHY, ® . 


OPENING ADDRESS BY E. G. RAVENSTEIN, F.R. G. S., F.S. S., 
PRESIDENT OF THE SECTION. 


° e 
A.—Mathematics and Physics. ý The Field of Geography.’ | 
*Fester, Prof. Carey—El t 1 d 1 , | IT behoves gvery man from time to time to survey the field of 
renevedy:. patos eel Stan aros (part E 27 4 @ his labours, and to render an account unto himself of the work 
*McLaren, Lord® Meteorological Dimeeeneee ón he has accomplished, and of thg lats which still await him, in 
Ben Nevis 50 0 o order that he may perceive wither the means employed hitherto 
*Symons, Mr. G. J: .—Photogr aphs of Meteoro. are commensurate with the magnitude èf his undertaking, and 
e ‘logical Phenomena 15 © o | likely to lead up to the desired resultse Such a survey of the 
*Cayley, Prof.—Pebliin Etuation, Tables (partly ee i es wr es ed to make the ae of thy 
renewed) ... 15.0 0 | SOCIS lo-gay. . @- > 
*Rayleigh, Lord—Tables of Mathematical Taine 5 A Wfatever changes may, have téke@ place respecting the 
tions i 15 00 aims of the geographer, it is very generally acknowledged that 
*Fitzgerald, Prof. G. F. nai enrol atk : 5% o the portraiture of the eurth’s surface in the shape of a map lig® 
*Lodge, Prof. —Discharge of Electricity from within his proper and immediate domaine And there can be noe 
Points E Pi 50 0 o doubt that a map possesses unique facilities fow, Paiccordéng the 
*Thomson, Sir W. -Seismological | Shenomena of fundamental facts of geographical knowled&e, and that with a 
Japan zs = se.. s. -t 219 0O O Pe 7 Pressure on our space compels us to omit some parts of this address, 
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clearness afd perspicuity not attainable by any other metho]. 
You will not, therefore, thfhk it strange if I deal at considerable 
leħgth with the development of cartography, more especially as 
my own labours have in a large measure been devoted to that 
department of geographical work. An inspection of the interest- 
ing collection of on of all ages which J*am able to place 
before you will serve to illustrate what I am about tg say on this 
subject. . . 

Ptolemy, like all great reformers, stood fipon the shoulders of 
the men who had preceded him, for before a map like his could 
be produced mugh preliminery work had been accomplished. 
Parmenides of Elea (460 B.C.) had demonstrated that our earth 
was a globe, and Eratosthenes (276-196 B.C.) had approxi- 
mately determined its size. Hipparchus (190-120), the greatest 
astronomer of antiquis, the discoverer of the precession of the 
equinoxes, and the author of a catalogue of stars, had transferred 
to our earth the auxiliary lines drawn by him across the heavens, 
He had taught „cartographers to lay down places according to 
their latitude and longit@de, and how to project @sphere upon a 
plane. It is to him we are indebted for the stereographic and 
orthographic projectiohs of the sphere. Ptolemy himself in- 
vented the tangential conical projection. 

The gnomon or sun-dial, an instrument known to the Chinese 
600 years before Christ, had long been used for the determin’- 
tion of latitudes, and the results were relatively correct, although 
uniformly subject to an error of 16 minutes, which was due to 
the observers taking the altitude of the upper limb of the sun, 
when measuring the shadow cast by their dial, instead of that of 
the sun’s centre, 

It was known, likewise, that differences of longitude could be 
determined by the simultaneous observation of eclipses of the 
sun or moon, or of occultations of stars, and Hipparchus actually 
calculated ephemerides for six years in advance to facilitate 
computations. Ptolemy himself sugggsted the use of lunar 
distances, But so imperfect were the astrolabes and other 
instruments used by the ancient astronomers, and especially 
their time-keepers, that precise results are quite Out of the 
question. 

Ptolemy, in fact, contented himself with accepting eight lati- 
tudes determined by actual observation, of which four were in 
Egypt, whilst of the three longitudes known to him he only 
utilized one in the construction of his map. Unfortunately, the 
one selected provgd the least accurate, being erreneous to the 
extent of 32 per cent., whilst the error of the two whith he 
rejected did not exceed 13 per cent? This want of judgment— 
pardonable, no doubt, under the circumstances—vitiated 
Ptolemy's delineation @ the Mediterranean to a most deplorable 
extent, far more so than did his assumption that a degree 
only measured five hundred stades, when in reality it measures 
six hundred. For whilst the breadth of his Mediterranean, 


«being d@endent upon the relatively correct latitudes of Alex- 


andria, Rhodes, Rome, Massilia, fairly approximates the 
truth, its length is exaggerated to the extent of nearly 50 per 
cent., m@asuring 62° instead of 41° 40'. This capital error of 


e Ptolemy is due therefore to the unfortunate acceptance of an 


incorrect longitude, quite as much, as to an exaggeration of 
itinerary distances, It is probable that Ptolemy would have 
presented us with a fairer likeness of our great inland sea had he 
rejected observed latjudes and longitudes altogether, and 


“trusted exclasively to Itineraries and to such bearings as the 


mariners of the period could Mave supplied him with. 

No copy of Ptolemy's original set of maps has reached us, for 
the maps drawn by Agathodemon in the fifth century are, under 
the most favourable circumstances, merely reductions of Ptplemy’s 

eoriginals, or they are compiled frm Ptolemy’s ‘* Geography,” 
which, apart from a few explanatory chapters, cofsists almost 
wholly of lists of places, vith their latitudes and longitudes. I 
am almost inclined to adopt t®edatter view—firstly, because of 

ethe very crude delineatgon of Egypt, for which country an accu- 
rate cadastral surve® was available ; and secondly, on account 
‘of the cylindrical projection on which these maps are drawn, 
although from Ptolemy’ssown sfatementg we are justifie in 
believifg that he madeguse of a @onical projection®in the con- 
struction of his maps. 


ú e@ Result of ancient Adopted by Actual differ- 
e. observations. Prolemy. ence of longitude. 

Arbela .. 45° E. Sf Carthage we 45° 34° 

Babylof ... 12°30 E. of Alexandria ... 18° 30’ 14° 18! 

Rome ...e 20° BY of Alexandria 23° 50’ 1724 ® 
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An examination of Ptolemf’s maps shows very clearly that 
they were almost wholly compiled from®itineraries, fhe greater 
number of which their author borrowed fim his predecessor 

° Marigus. It shows, too, thatgPtolemy’s critical acumen gs a 
compiler cannot be rated very high, and that he failed to Utilize 
much information of a geographical naturé which was available 
in his day. Mis great merit consisted in haviag taught carto- 
graphers to construct their nips according toa sciegtific method. 
This lesson, however, they were slw to learn, and centuries 
elapsed before they once more advanced along the only correct 
path, which Ptolemy had been the §rst to tread. e 


e 

During the ‘‘ Dark Ages,’ which followed the dismember- 
ment of the Rom&n Empire there was no lack of maps, but they 
were utterly worthless from a scientific point of view. The 
achievements of the ancients were ignored, and the principal 
aim of the map-makers of “he period appears to håve been to 
reconcile their handiwork with the orthodox interpretation of 
the Holy Scriptures. Hence those numerous ‘wheel maps,” 
upon which Jerusalem is made ‘ represent the hub, whilst the 
western half of the diek is assigned to Europe and Africa, and 
the eastern to Asia. 

As it is not my intention to introduce you to the archao- 
Iofical curiosities ‘of an uncritical age, but to give you some 
idea of the progress of cartography, I at once pass on to the 

rabs,® 

The Arabs were great as travellers, greater still as astronomers, 
but contemptible as cartographers, Their astronomers, fully 
possessed of the knowledge of Ptolemy, discovered the error of 
the gnomon ; they improved the instruments which they had in- 
herited from the ancients, and carefully fixed the latitudes of 
quite a number of places. Zarkala, the Director of the Observa- 
tory of Toledo, even attempted to determine the difference of 
longitude beljveen that place and Bagdad; %nd if his result 
differed to the extent of 3° from the truth, it nevestheless 
proved a great advance upon Ptolemy, ose map exhibits 
an error amounting to 18° Had there existed a scientific 
catographer among the Arabs, he would have been able, 
with the aid of these observations, and of the estimates of 
distances made by careful observers like Abul Hasan, to effect 
most material corrections in the map of the known world. 
If Edrisi’s map (1154) is better than that of others of his 
Arab contemporaries, this is simply due to his residence at 
Palermo, where he was able to avail himself of the knawledge 
of the Italians. e 


e 

Quite a new epoch in the history of cartography begins with 
the introduction of the magnetic needle into Europe. Hitherto 
the seaman had governed his course by the observation of the 
heavens ; thenceforth an instrument was placed in his hands 
which made him independent of the state of the sky. The 
property of the magnet or ‘“‘loadstone” to point to the north 
first became known in the elevgnth century, and in the time of 
Algxander Neckam (1185) it was alrgady poised upon a pivot, 
It was, however, only after Flavio Gioja of Amalfi (1302) had 
attached to it a compass-card, exhibiting the direction of the 
winds, that it became of such immediate importance to the 
mariner. It is only natural that the Italians, who were the 
foremost seamen of that age, should have been the first to avail 
themselves of this new help to navigation. At quite an early 
date, as early probably as the twelfth century, they mafe use of 
it for their maritime surveys, and in course of dime they pro- 
duceg a series of charts upon which th coasts frequented by 
them, from the recesses of the Black Sea to the mouth of the 
Rhine, are delineated for the first time with suprising fidelity to 
nature. The appearance of these so-called compass-chayts, 
with gaily coloured roges of the wings and a bewildering number 
of rhumb-lines, is quite unmistakable. A litl®consideration will 
show you tha®if the variation 8f the compass had been taken into 
acceunt in the construction of these charts, they would actually 
have developedgnto a picture of the world on Mercator’s projece 
tion, But tg deny themeall gcientiffc valle*because they do not 
fulfib this condition, is going too far. As correct delineations of 
the contours of tle land they wer® a great advance upon Ptolemy’s 
maps, and it redounds little to the credit of the ‘‘ learned ” 
geogtapleers of a later time that they rejected the information so 
laboriously collected and skilfully qmbined by the chart makers, 
and returned to the @eformjties of Ptokemy. The adjustment of 
these charts to positions ascertained by astronqmical observations 


could hawe been ea@ily eflewed. Ase inspection of my dtagrams 
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will prove this to you. The delfaeation of Italy, on the so-called 
Catalan *map, is su@prisingly correct; whilst Gastaldo, whose 
map of Italy is nearly two hundred years younger, has not yet 
been able to emancipate hims@f from the overpowering authority 
of Ptolemy. And in this he did not sin alone, for Ttalfan and 
other cartographers» of a much later time still clung pertina- 
ciously to the game error. Py 
There were others, however, evho recognized the value of 
these chart€, and embodféd them xf? maps of the entire world. 
Among such were Marino Sanuto (1320) and Fra Mauro (1453), 
oth of whom made their maps the reposifory of m&ch informa- 
tion gathered from the Arabs or from their own countrymen who 
had seen foreign parts. Fra Mauro, more especially has trans- 
mitted to us a picture of Abyssinia marvelfously correct in its 
details, though grossly exaggerated in its dimensions. ig 
Another step in the right direction was taken when the 


cartographers and pilo®& of Portugal and Spain returned to the” 


crude projection of” Diccearch, Eratosthenes, and Marinus, 
which enabled them to lay down places according to latitude 
and longitude upon their ‘lane chafts.” 


° 
® Germany, debarred from taking a share in the great maritifhe 
discoveries of the age, indirectly contributed to their success by 
improvements in mathematical geography and the introdu@ion 
of superior instruments. The navigators of the early middle 





Lalande formed the basis of all astronomical calculabions duriifg a 
century, that more exact results wese obtained. The suggestion 
to determine longitude by means of lunar distances or occultatéons 
of stars bore no fruit at that time, as the Rnowledge of the com- 
plicated motion of the moon was still very imperfect. Still less 
was known aboyt the movements of the satellites of Jupiter, 
which Galileo had first espied in 1610 when looking at tha 
planet though his telescope. They became available only after 
tables of their revolutions and eclipses had been published by 
Cassini in 1668. 

Another suggestion for the determination of longitude was 
made by Gemma Frisius in 1530—namely, that a clock or time- 
keeper should be employed for the purpose. One of Huygens’s 
pendulum clocks was actually carried by Holmes to the Gulf of 
Guinea, but the results obtained were fag from encouraging. 

The difficulties which still attended the determination of 
longitude in-the sixteenth century are conspicuously illustrated 
by the abortive attempts of a Congress of Spanish and Portuguese 
navigators wko met at Badajoz and Y@}ves in 194 for the purpose 
of laying down the boundary line, which Pope Alexander VI. 
had drawn at a distance of 370 Spanish leagues to the west of 
Cape Verde Islands, to separate the dominions of Spain from 
those of Portugal. Not being able to agree either as to the 
elength of a degree, nor even as to that ofa league, they separated 
without sett#ing the question placed before them. 
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ages still made use ofẹan astrolabe when they desired to deter- 
mine a latitude, but this instrument, which in the hands of an 
expert observer furnished excellent results on land, was of little 
use to a pilet stationed on the unsteady deck of a vessel. 
Regiomontanvs consequently conferred an immense service upon 
the mariners,of his time when, in 1471, he adapted to their use 
an instrument already known to the ordinary surveyors. It 
was this cross-staff which Martin Behaim introduced into the 
Portuguese navy, and which quickly made its way among the 
navigators of all countries. Most observations at sea were 
made with this simple igstrument, variously modified in the 
course of ages, wmtil it was superseded by Hadley’s sextant. In 
the hands of the more skilfule navigators of ghe seventeenth 
century, such as Baffin, James, and Tasman, the results objained 


oe with the cross-staff were correct within two or three minutes. 


Far greater difficulties were experiepced in the observations of 
longitudes. Lunar eclipses wert’ most generally* made yse of, 
but neither the ephemerides ef Regiompntagus, for the yaars 
1474 to 1506, which Celumbus carried with him on his voyages, 
nor those of Peter Apianug, for 1521-70, were suffigien@ly ac- 
curate to admit of satisfactory results, even though the actual 
observation left nothing gto be desired. &Ærrors of 30° in longi- 
tude were by no means rare, and if was only when Kepler had 


published his ‘ Rudolphing Tablesg’ (16269, which agcording to eje 1577. 
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So uncertain were th@ results of observations for longitude 
made during the sixteenth and seventeenth centuries, that it was 
thought advisable to trust to the results of dead-reckoning rather 
than tp those of celestial observations. But the method of deag- 
reckoning is available only when we have a knowledge of the 
size of the earth, and this knowledge was still very imperfect, 
notwithstanding the renewed measurement of an arc of the 
meridian by Snellius, the Dutch mathematician (1615). This 
meagtrement, however, isgemarkable on acc@unt of its having 
for the first time applied the exact method of trianghlation tf a 
survey. 

The problem of measuring Qe sflip’s way had been at(@mpted 
by the Romans, who dragged paddle-wheels behind their slfips, 
the rBvolutions of which enabled theft tg estimate the distance 
which the ship had travelled. But @ime, the strength of whe 
wind, and the pilot’s knowledge of the qualities of his ship, still 
congtituted the prifcipal elĝments for calculations of ehis kind, 
for the “catena a poppa” which Magellan attached to the 
stern of his ship was merely intended to indicate the ship's 
Reeway, and not the® distance which it had travelled. Re 
log, which for the first time enable@ the mariner to cary 


a 


out his dead-reckoning with confidence, is ffgt desdribed in , 


Bourne’s ‘Regiment for the Sea,” whith was published in 
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Tae eminegt position which Italian cartographers occupied 
. during the fourteenth and §fteenth centuries had to be sur- 


è rendgred by them, in the heginning of the sixteenth, to their 


e kfiown 


pupils, the Portuguese and Spaniards, upon whom extensive 
voyages and discoveries had conferred exceptional advantages. 
These, in turn, had to yigld to the Germans, and later on to the 
Butch, who were specially qualified to become the reformers 
of cartography by their study of mathematics and of tle ancient 
geographers, as also by the high degree of perfection which the 
acts of engraving on wond and copper had attained among them. 
‘German mathematicians first ventured to introduce the long- 
meglected geographiaal projectifns of Hipparchus and Ptolemy, 
-and devised others of their own. Werner of Niirnberg (1514) 
invented an equiwalent heart-shaped projection, whilst both 
Apianus and Staben (1520 and 1522) suggested equivalent pro- 
jections. Still greater were the services of Gerhard Cremer, or 
Mercator (1512-94), the Ptolemy of the sixteenth century, who 
not only introduced the secant conical projection, but also in- 
vented that stif kaown byghis name, which was galculated to 
render such great service to the navigator, but was nevertheless 
mot universally accepted ugtil the middle of the fifteenth century, 
when the medieval compass and plane charts finally dis- 
appeared. 

The German cartographers of that age are to be commended, 
not because they copied Ptolemy’s maps—for in this they had 
been preceded by others—but because they adopted his scientific 
methods in producing maps of their own. Their reforms began 
at home, as all reforms should. They were amply supported in 





their efforts by the many astronomers of note of whom Germany e 


then boasted, and by quite a staff of local ‘‘ geographers,” of 
whom nearly every district of the empire boasted the possession 
of one. Among these local maps, that of Bavaria, by Philipp 
Bienewitz, or Apianus (1566), holds a distinguished rank, for it 
is the first map on a large scale (1 : 144,000) based upon a 
regular survey. Its errors in @atitude d® not exceed 1’, and 
those in longitude 3’, which is marvellously correct considering 
the age of its production, Like most maps of the period, it is 
engraved on wood, for though the art of engraving on copper 
was invented in Germany before 1446, and the first map was 
engraved there in 1450, copper engraving only became general 
at a much later date. 

Perhaps the earliest general map of Germany, and certainly’ 
one of the most interesting, was that which the famous Cardinal 
Nicolas of Cues or Gusa completed in 1464, the ofly existjng 
copy of which is to be found in the British Museum, where it 
was ‘‘discovered” by Baron Nordenskiöld. Mercator’s map of 
Germany, published more than a century after that of the learned 
Cardinal (in 1585), was nfturally far more complete in all re- 
spects, and was certainly far superior to the maps of any other 
country existing at that time. This fact is brought home to us 
by an inspection of a collection of maps to be found i the well- 
“Theatrum Orbis” of Ortelius (first published in 1570), 


’ where we may see that the nfgps supplied by ITumphrey Lloyd 
e and other British cartographers are still without degree lines, 


thet of the date. 
e e 


But when we follow Mercator, or, in fact, any other carto- 
trapher of the period, into ragions the successful delineation of 
which depended upon an intelligent interpretation of itineraries 
and of other information collected by travellers, they are found to 
fail utterly. Nowhere is this utter absence of the critical faculty 
more glaringly exhibited than in the maps of Africa of that 

eriod. 
F Among the Dutch cartographers of that age one of the fore- 
most places must be accorded to Waghenaer of Enkhuisen, 
whose ‘‘ Mirror of the Sea,” a collection of charts published in 
1583, enjoyed a apnsiderable reputatign among British seamen. 
Other famous Dutch publishers of charts were Orteliug, Janssen, 
Blaeuw, and Vischer, who accumulated Jarge stocks of copper 
plates, which constituted v#uable heirlooms, and, not unlike 
theeplates of certain modern map%publishers, supplied edition 
after edition without unéergoing any change, except pefhaps 
° 


The agg of great discoveries was past. Adl blanksgupon „oir 


e% maps had not yet been fild*up, but the contours of the great 
continents stood out distinctly, and in the main correctly. Dis- 
e c@weries on a large scale had become imptssible, except in the 


Rolar regions and in the interior of some of the continents ; but 


e greater preciseygss had to be given to the work already done, 


and many details reffained to be filled in. In this “age of 
measurements,” as Peschel significantly calls it, better instru- 
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ments, and methods of obseivation supeMor to those which had 
sufficed hitherto, were needed, and were reagily forthcoming. 

Ticar® Ly making use of the telescope in geasuring angles 
(4667), obtained results of a degr,e of accuracy formerly quite 
unattainfble, even with instruments of huge proportions. Fawr 
the theodolite, that most generally useful susseying instrument, 
we are indebted to Jonathan Sission (1737 or earlier). More 
important stil], at all events to ghe mariner, was the invention of 
the sextant, generally ascribe} to Hadley (1731), but@in reality 
due to the genius of Newton. Equally important was the pro- 
avction of g @ustworthy chronometer by John Harrison (1761), 
which first made possibfe the determin@ion of meridian distances? 
and is invaluable whenever a“correct knowledge of the time is 
required. One other instrumént, quite recently added to the 
appaeatus of the surveyor, is the photographic camera, converted 
for his especial benefit into a photogrammeter, This instrument 
Ias not as yet been utilized foreascertaining tlre relativespositions 
of celestial bodies, but has already done ®Œxcellent service in 
ordinary surveying, especially when it is required to portray the 
sides of inaccessible mountains. ° 

But the full fruits of these inventions could be enjoyed only 
aft& Bradley had discovered the aberration of light (1728) and® 
the nutation of the earth’s axis (1747) ; Domenique Cassini had 
furnished trustworthy tables of the refraction of light; and the 
complicated movement of the moon had been computed by Euler 
(1746), Tobias Mayer (1753), Bradley (1770), and, more recently, 
by Hansen. e 

Positively novel methods for determining the latitude and longi- 
tude of a place can scarcely be said to have been proposed 
daring this period, but many of the older methods only became 
really available after the improvements in the instruments indi- 
cated above had taken place, and the computations had been 
freed from the errors which vitiated thef formesly. 

Real progress, however, has been made in the #letermination 
of altitudes. Férmerly they could be ascertained only by trigono- 
metrical measurement, or by a laborious proges of leveling, 
but since physicists have shown how the decrease ofgtmospheric 
presgire with the altitude, and the boiling-point of water depend- 
ing upon this decrease, afforded a ready ‘means of determining 
heights, the barometer, aneroid, and boiling-point thermometer 
have become the indispensable companions of the explorer, and 
our knowledge of the relief of the land has advanced rapidly. 

Equally rapid have been the improvements in our instruments 
for measuring the depth of the ocean, since a knowledge of the 
configuration of its bed was demanded by the practical require- 
ments of the telegraph engirfeers. ; 


And in proportion as the labours of the surveyors and ex- 
plorers gained in preciseness, so did the cartographer of the age 
succeed in presenting the results achieved in a manner far more 
satisfactory than had been done by his predecessors. His task 
was comparatively easy so long as he only dealt with horizontal 
dimensions, though even in the representation of these a certain 
amount of skill and judgment ar@required to make each feature 
tell i? proportion to its relat#ve importan@e. The delineation of 
the inequ@lities of the earth’s surface, however, presented far 
greater difficulties. The mole-hills or serrated ridges, which 
had. not yet quite disappeared from our maps in the beginning of 
this century, failed altogether in doing justice to our actual 
knowledge. The first timid attempt to representehills as seen 
from a bird’s-eye view, and of shading them according go the 
steepness of their slopes, appear on a map of the Brei-gau, pub- 
lished by Homann in 1718. We find this system fulfy developed 
on La Wondamine’s map of Quito, published in 1751, and it was 
stbsequently popularized by Arrowsmith. In this crude system 
of hill shading, however, everything was left to the judgment gf 
the draughtsman, and pnly after Lehmann (1783) had super- ° 
imposed it upon a groundwork of contours, ang had regulated 
the strength of the hatching in eactordance with the degree of 
declivity to be represented did it become capable of conveying a 
correcf idea of the configuration of the ground. : 

The first to fullf recognize the great impogtance of conteurs 
was Philip Buache, who hat Prepared a contoured map of the 
Channél in 1737ean, suggestedehat the same system might 
profitably be extended to a delineation of the relief of the land ; 
and this idea, subsequently taken up by Ducarla of Vabres, was 
for the first%time carried into practice*by Dupain-Triel, who pub- 
lished a contoured map,of France in*17g}. Up to the present 
time more than eighty methofs of showing the hills have been 


l advocated, but it may safely be asserted that none of jhese 
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methods can be mathematically*correct unless it is based upon | graphic arts, are fully equal to the production of & map whtch 
horizontdl contours, ® shall be a faithful image of the eari}’s surface. Let usimagine - 
. e * for one moment that an ideal map of this kind were before ug, a e 

opie credit of having donegmost towards the promotion of | map exhibiting not merely the features of the land and the depth 

cartography in the course of the eighteenth century belongs to | of the sea, but also the extent of forests and of pasture-lands, 

France. It was Ftance which first equipped expeditions to | the distribution of human habitations, asd all those features the 

determine the eize of the earth ; France which pwoduced the first | representation of which has become familiar to us through 

topographical map based_upon scfentific survey—a work begun | physical afd statistical atlases. Let us then analyze the vast mass 

© by César Mancom Cassiffi in 1744°and completed by his son | of facts thus placedebefore us, and we shall hud that they form 

five years after his father's death ; it was France, again, which | quite naturally two well-defined divisions—namely, those of 

ggve birth to D’Anville, the first critical egrtograph@rewhom the | physical and political geography— whilst the third department of 

world had ever seen. ” our science, mathematical geography, deals@vith the measure- 

Delisle (1675-1726), a pupil qf Cassini's, had already been | ment and survey of our earth, the ultimate outcome of which is 
able to rectify the maps of the period by*utilizing the many | the production of a perfect map. e 
astronomical observations which French travellers had brofght Ishall abstain from giving a labouregl definition of what T 

* home from all parts of the world, This work of reform was | consider geography should embrace, for definitions of this kind’ 
carried fifther by D:AMnville (1699-1782), who swept away the’, help practical workers but little, and will never deter anyone 
fanciful Igkes from off the face of Africa, thus forcibly bringing | who feels disposed and capable from straying intg fields which 
home to us the poverty of our knowledge ; who boldly refused ' an abuse of dogic has clearly demogstrated © he outside his 
to believe in the existence df an Antarctic continent covering | proper domain. But I wish to enforce the fact that topography © 
half the southern hemisphere, and alwags brought sound judg- | and chorography, the description of particular places or of entire 
ment to bear upon the materials which the ever-increasing | countries, should always be looked upon as integral portions of 
number of travellers placed at his disposal. And whilst France ; geographical research. It is they which furnish many of the 
led the way, England did not lag far behind. ° blocks needed to rear our geographical edifice, and which con- 

In that country the discoveries of Cook and of other famous , stitute the West training school for the education of practical 
navigators, and the spread of British power in India, gave the | geographers, as distinguished from mere theorists, 
first impulse to a more diligent cultivation of the art of represent- 
ing the surface of the earth on maps. There, to a greater extent 
than on the Continent, the necessities of the navigator called 
into existence a vast number of charts, amongst which are many 
hundreds of sheets published by Dalrymple and Joseph Desbarres 
(1776). Faden, one of the most prolific publishers of maps, 
won distinction, especially for his county maps, several of which, 
like that of Surrey by Linley and Gardner, gre based upon 
trigogometrical surveys carried on by private individuals. 
England was thé first to follow the lead of France in under- 
taking a regwlar topographical survey (1785). Nor did she lack 
critical cartographers. James Rennell (born 1742) sagacicusly 
acranged the vast mass of important information collected by 
British travellers in India and Africa ; but it is chiefly the name 
of Aaron Arrowsmith (died 1823) with which the glory of the 
older, school of English cartographers is most intimately con- 
nected. Arrowsmith became the founder of a family of 
geographers, whose representative in the third generation, up to 
the date of his death in 1873, worthjly upheld the ancient re- 
putation of the family. Another name which degerves to be 
gratefully remembered is that of John Walker, to whom the 
charts published by our Admiralty are indebted for that per- 
spicuous, firm, and yet artistic execution which, whilst it 
enhances their scientific value, also facilitates their use by the 
mariner, 

Since the beginning of the present century Germany has once 
more become the head-quarterg of scientific cartography ; and 
this is due as much to the inspiriting teachings of a Ritter anda 
Humboldt as to the general culiure and scientific training, com- 
bined with technical skill, commanded by the men who more 
especially devoted themselves to this branch of geography, which 
elsewhere was too frequently allowed to fall into the hands 
of mere mechanics. Men like Berghaus, Henry Kiepert, and 
Petermann, tRe best known pupil of the first of these, must 
always*occupy a foremost place in the history of our department 
of knowledge. Berghaus, who may be truly described as the 
founder of the modern sghool of cartography, and who worked 
under the immediate inspiration of a Ritter and a Humboldt, 
presented us with the first comprehensive collection of physical 
nfips (1837). Single maps of this Kind had, no doubt, been ; Europe, o®which it was a mere dependency. The prosperit) 
published before—Kirche® (1665) had produced a map of the ' of the Mediterranean countries survived far into the middle 
ocean currents, @dmund Halley 41086) had embodied the results ` ages, and Italy at one timg enjoyed the enviable posifion of 
of his own researches in maps of*the winds andeof the variation | being the great distributor of the products of the East, whch 
of the compass (1686), whilst Ritter himself had compiled a set | found their way across the Alps into Gergany, and through the 

° «of physical maps (1866)—but no work of he magnitude of ! gates of Gibraltar to the exterior oc#an, But a change yes e 
Berghaus’s famous *“Physftal Atlgs “shad seen the light before. ; baught about, partly through the closing of the old Oriental 
-Nor could it have been published even then had ‘it not been for | trade rout®, conse@fuent updh the cQnquests of the Turles, partly , 
the unstinted support of a ffrm like that @f Justus Perthes, | through the discovery of a new wor Haha of aanaritime highway 
already the publisher 8f Stieler’s “ Atlas ” (1817-23), and sub- | to India. When Colymbus, himself an Italian, returned from 
sequently of many other warks which have carried itë farfe into | the West Indies in 1493, and Vasco da Gama brought the fie œ. 
every quarter of the globe. » cargo of spices from India in 1499, thé@star of Italy begant® è 

And now, at the clowe of this ginetetnth century, we may | fade. And whilst the spices of the Indjes afal the Bold of , 
fairly boast that the combined science and skill of surveyors and | Guinea poured wealth into the lap of Porllgal, and Spain grew 
cartographers, aided as Wey are by the @reat advance of theejeopulent on the silver mines of Mexico and Peru, Venice was ẹ 

. . S 


That our maps, however elaborate, should be supplemented * 
By descriptions will not even be gainsaid by those who are most 
reluctant to grant us our independent existence among the 
sciences which deal with the earth and man who inhabits it. 
This concession, however, can never content us. We cannot 
allow ourselves to be reduced to the posit’on of collectors of 
facts. We claim the right to discuss ourselves the facts we have 
collected, to analyze tem, to generalize from them, and to trace 
the correlations between cause and effect. It is thus that 
geographY becomes comparative ; and whilst comparative 
physical geography, or morphology, seeks to explain the origin of 
the existing surface features of our earth, comparative political 
geography, or anthropo-geography, as it is called by Dr. Ratzel, 
one of the most gifted representatives of geographical science in 
Germany, deals with man in relation to the geographical con- 
ditions which influence him. It is this department of geography 
whieh was so fruitfully culliyated by Karl Ritter. 

Man is indeed in a large measure “‘the creature of his ewvi- 
ronment,” for who can doubt for a moment that geographical 
conditions have largely influenced the dgstinies of nations, have 
‘directed the builders of our towns, determined the paths of 
migrations and the march of armies, and have impressed their 
stamp even_upon the character of those who have been subjected 
to them for*a sufficiently extended period? . . . e ° 

It must not, however, be assuged for one moment that 
the dependence of man upon Nate is absolute. The natural 
resources of a country require for their full development a © 
people of energy and capacity; and instances in which they | 
have been allowed to lie dorman® or have been wasted, are 
numerous, . . . had 

Perhaps one of the most instructive illustrations of the complex 
human agencies which tend to modify the relative importance of 
geographical conditions is presented to%s by the Nediterranean, 
‘The time when this inland sea was the centre of civilization and 
of the world’s commerce, whilst the shores of Western Europe 
were only occasionally visited by venturesome navigators or 
conquering Roman hosts, does not lie so very far bebind us. 
England, at that period, turned her face tow@ds Continental 
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e wide field of geography. 


vainly besegching the Sultan to reopen the old trade route 
through the Red Sea. Te dominion of the sea had passed 
frap Italy to Spain and Portugal, and passed later on to the 
Dutch and English. But mark how the great geographical 
discoveries of that age affected the relative geographical 
position of Englands! England no longer lay on the 

®skirts of the habitable world, it had become its very 
centre. And this natural advantage was enhanced by the 
colonial policies of Spain and Portugal, who exhansted 
their strength in a task far beyond their powers, took possession 
of tropical countries only, and abandoned to England the less 
attractive but in geality far nore valuable regions of North 
America. England was thus enabled to become the founder of 
real colonies, the mother of nations : and her language, customs, 
and political institutions found a home in a new world. 

And now, when the old highway through the Red Sea has 
been reopened, when the wealth flowing through the Canal of 
Suez is beginning to revivify the commerce of Italy, England 
may comfort*hesself withthe thought that in hergown colonies 
and in the States which have sprung up across the Atlantic she 
may find ample compegsation for any possible loss that may 
accrue to her through geographical advantages being once more 
allowed to have full play. 


e 
Iam afraid I have uftduly tried your patience. el believe you 
will agree with me that no single individual can be expected to 
master all those departments which are embraced within the 
Even the ma-ter-mind of a Humboldt 
fell short of this, and facts have accumulated since his time æt 
an appalling rate. All that can be expected of our modern 
geographer is that he should command a comprehensive general 
view of his field, and that he should devote his energies and 
capacities to the thorough cultivation of one or more depart- 
ments that lie within it. 


oe e 
SECTION H. . 
ANTHROPOLOGY, 


OPENING ADDRESS BY Pror. F. Max MÜLLER, PRESIDENT 
OF THE SECTION. 


Ir was forty-four years ago that for the first and for the last 
time I was able to take an active part in the meetings of the 
British Association*for the Advancement of Scienc®. It was at 
Onford, in 1847, when I read a paper on the ‘‘ Relation of Ben- 
galito the Aryan and Aboriginal Languages of India,” which 
received the honour of,being published in full in the Transac- 
tions of the Association for that year. I have often regrette& 
that absence from England and pressure of work have prevented 
me year after year from participating in the meetings of the Asso- 
ciation. gBut, being a citizen of two countries—of Germany by 
Hirth, of England by adoptjon—my long vacations have gener- 
ally drawn me away to the Wontinent, so that to my great regret 
I found myself precluded from sharing either in your labours or 
in your delightful social gatherings. . 5 

I wonder whether any of @hose who were present at that bril- 
liant meeting at Oxford in 1847 are præent here to-day. I almost 
doubt it. Our President then was Sir Robert Inglis, who will 
always be known in the annals of English history as having 
been preferred to Sir Robert Peel as Member of Parliargent for 
the University of Oxford. Among other celebrities of the day 
I remember Sir Roderick Murchison, Sir David Brewster, Dean 
Buckland, Sir Charles Lyell, Prof. Sedgwick, Prof. Owen, and 
many more—a galaxy of stars, all set or setting. Young 
Mr. Ruskin acted as Secretary to tae Geological Section? Our 
Section was then not even recognized as yet asa Section. We 
ranked as a sub-Section only of Section D, Zoology and Botany. 
We r&mained in that subofdingte position till 1851, when we 

tame Section E, under the name of Geography and Ethnology. 

rom 1869, howevey, €thnology seems almost to hav& dis- 
appeared again, being @bsorbed in Geography, and it was not 
till the year 1884 that we emerged once more as what we gre 
to-day, ection H, or AstMopologef, e ° e 

In the yegr 1847 our &ub-Section was presided over by Prof. 
Wilson, the famous Sanskrit scholar. The most active debaters, 
Sofar as I remember, were Dr, Prichard, Dr. Latham, and My. 
€Crawfurd, well knowm®then under the name of the Objector- 
Generat. - I ws invited to join the meeting by Bunsen, then 
Prussian Minister if London, who also brought with him his 
friend Df. Karl Meyer, the Celic scholar. Prince Albert wag 
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present at our debates, so was 'Priace Louis Lucien Bonaparte. 
Our Ethnological sub-Section was the® most popular, and 
attractêd very large audiences. od . 

* When looking once more thngugh the debates carried on in 
our Section in 1847, I was very much surprised when I saw how 
very like the questiogs which occupy us to-day are to those 
which we discyssed in 1847. Ido not mean tẹ say that there 
has been no advance in our scence. Far from it. The advance 
of linguistic, ethnologicalp anthropS$logical, and® biological 
studies, all of which claim a hearing in our Section, has been 
most rapid.® Still that advance has been steady and sistency A 
there has been no cataclygm, no défuge, no break in the ad- 
vancement of our science, and nothing seems to me to prove its 
healthy growth mòre clearly than this uninterrupted continuity, 
wiftch unites the past with the present, and will, I hope, unite 
the present with the future. 

No paper is in that respett more int&gsting to re@d than the 
address which Bunsen prepared for the meeting in 1847, and 
which yon will find in the Transactions of that year. Its 
title is ‘f On the Results*of the reent Egyptian Researches in 
rgference to Asiatic ad African Ethnology, and the Classificg- 
tion of Languages.” But you will find in it a great deal more 
than what this title would lead you to expect. 

@here are passages in it which are truly prophetic, and which 
show that, if prophecy is possible anywhere, it is possible, nay, 
it oughtto be possible, in the temple of Science, and ynder the 
inspiring influence of knowledge and love of truth. 

Allow me to dwell for a little while on this remarkable paper. 
It is true, we have travelled so fast that Bunsen seems almost to 
belong to ancient history. This very year is the hundredth an- 
niversary of his birth, and this very day the centenary of his 
birth is being celebrated in several towns of Germany. In Eng- 
land also his memory should not bé forgotten. No one, not 
being an Englishman by birth, could, I believe, have loved this 
country more warmly, and could have worked more hgartily 
than Bunsen did to bring about that friendahtp between Eng- 
land and Germany which must for ever remain the corner-stone 
of the peace of Europe, and the size gud nonr of that advance- 
ment of science to which our Association is devoted. His 
house in Carlton Terrace was a true international academy, 
open to all who had something to say, something worth listen- 
ing to, a kind of sanctuary against vulgarity in high places, a 
neutral ground where the best representatives of all countries 
were welcome and felt at home. But this also belongs to 
ancient history. And yet, when we read Bunsen’s paper, de- 
livered in 1847, it does not read like ancient history. It deals 
with the problems which are still in the foreground, and if it 
could be delivered again to-day by that genial representative of 
German learning, it would rouse the same interest, provoke the 
same applause, and possibly the same opposition also, which it 
roused nearly half a century ago. Let me give you a few in- 
stances of what I mean. 

We must remember that Darwin’s ‘‘ Origin of Species” was 
published in 1859, his “ Descenf of Map ” in 187r. But here in 
the year 1847 one of the ‘burning questions which Bunsen dis- 
cusses isthe question of the possible descent of man from some 
unknown animal. He traces the history of that question back 
to Frederick the Great, and quotes his memorable answer to 
D'Alembert. Frederick the Great, you know, was not’ dis- 
turbed by any qualms of orthodoxy. ‘‘In my kingdom,” he used 
to say, ‘‘everybody may save his soul according to Mis own 
fashion.” But when D’Alembert wished him to qake what he 
called, the sa/to mortale from monkey to man, Frederick the 
Great protested. He saw what many have seen since, that there 
is no possible transition from reasonlessness to reason, and that 
with all the likeness of *their bodily organs there is a barmer 
which no animal can clear, or which,at all events, no animal has 
as yet cleared. And what does Bunsen hinf&elf consider the 
real barrier bewveen manand Beast? ‘It is language,” he says, 
‘‘whjch is unattainaBle, or, at least, unattained, by any animal 
except man.” Jp answer to the argument that, given only as 
sufficient number of yearg agransitifn by*imperceptible degrees 
from animal Gries to articulate language is at least conceivable, 
he says :—‘‘ Those wbo hold thatopinion have never been able to 
show the possibility of the first step. Tey attempt to veil their 
inabilty gy the easy but fruitless asgumption of an infinite space 
of time, destined to explain the gragual development of animals 
into men ; as if mjlliens of years could supply the want of the 
agent necessary for the first movement, for the first step, in the 
line of pregress! No numigers can egfect a logical imposstbility. 
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How, indeed, could reason spring out of a state which is 
destitute &f reason? How can speech, the expression of thought, 
develop itgelf, ine year, or in millions of years, out of inarti- 
culate sounds, which expressgfeelings of pleasure, pain, and 
appitite 2” 

He then appeals¢o Wilhelm von Humboldt, wham he truly 
calls the greatest and most acute anatomisteof almost all 
human speech. Humboldt goes soefar as to say :— ‘* Rather than 
assign to afl language a® uniform «hd mechanical march that 
would lead them step by step from the grossest beginnings to 
their highest perfection, I should embrace, the opinfée of those 

o ascribe the origin of language to an immediate revela- 
tion of the Deity. They recognize at least that divine spark 
which shines through all idioms, even the rfost imperfect and 
the least cultivated.” s 

Bunsen then sums up by saying : “ To reproduce Monboddo’s 


chronism, and I therefore regret that so low a view should have 
been takèn of the subject lately in an English work of much 
correct and comprehensive #eflection “and research respecting 
natural science.” This remark refers, ofcourse, to the ‘‘ Ves- 
tiges of Creation ” (see an article in the Edinburgh Review, July, 
1845), which was then producing the same commotion which 
Darwin's ‘‘ Origin of Species ” produced in 1859. bd 
Bunsen was by no means unaware that in the vocal expression 
of feelings, whether of joy or pain, and in the imitation cf ex- 
ternal sdunds, animals are on a level with man. ‘‘I believe 
with Kant,” he says, ‘‘that the formation of ideas or notions, 
„embodied in words, presupposes the action of the senses and 
impressions made by outward objects on the mind. But,” he 


theory in @ur days, Žite? Kant and his followers, is a sorry A 


' adds, “ what enables us to see the genus in the individual, the 


whole in the many, and tg form a word by connecting a subject 
with a predicate, is the power of the mind, and of this the brute 
creation exhibit$ no trace.” S 

Yoğ know how for a time, and chiefly owing to Darwin’s pre- 
dominating inflace, every conceivable effort was made to 
reduce the distance which language places between man and 
beast, and to treat language as a vanishing line in the meMtal 
evolution of animafand man. It required some courage at times 
to stand up against the authority of Darwin, but at present 
all serious thinkers agree, I believe, with Bunsen, that no 


distinct from mere utterances of pleasure or pain, from imitation 
of sounds and from communication by means of various signs, a 
subject that has lately been treated with great fullness by my 
learned friend Prof, Romanes in his “ Mental Eyolution of 
Man.” Still, if all true science is based on facts, the fact 
remains that no animal has ever formed what we mean by 
a language ; and we are fully justified, therefore, in holding 
with Bunsen and Humboldt, as against Darwin and Prof. 
Romanes, that there 7s a specific difference between the human 
animal and all other animals, and that that difference consists in 
language as the outward manifestation of what the Greeks meant 
by Logos. e 

Another question which occupies fhe attention of our leading 
anthropologists is the proper use to be made of the Anguages, 
customs, laws, and religious ideas of so-called savages. Some, 
as you know, look upon these modern savages as representing 
human nature in its most primitive state, while others treat them 
as representing the lowest degeneracy into which human nature 
may sifk. Here, too, we have learnt to distinguish. We know 
that certain waces have had a very slow development, and may, 
therefore, have preserved some traces of those simple instigntions 
which are supposed to be characteristic of primitive life. But 
we also know that other races have degenerated and are degenerat- 
img even now. If we hold that the human race forms but one 
species, we cannnot, of course, admit tkat the ancestors even of 
the most savag® tribes, say of the Australians, came into the 
world one day later than the ahcestors of the «Greeks, or that 
they passed through fewer evolutions thah their more favoured 
The whole of humanity would Qe of exactly the 
samé age. But we now “ts histprygfrom a time only when it 
had probably passed already through many ups and downs. To 
suppose, therefore, that the®modern savage is the nearest 
approach to primitives man would be against all the rules of 
reasoning. Because in sqne countries, and unde stfss of 
unfavourable influences, some human tribes have learnt to feed 
on human flesh, it does wot follow ghat sur, first ancestors were 
cannibals. Ang here, too, Bunsen’s words have become so 
striki@gly true that I magebe allowed to@quote than: ‘The 
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animal has developed what we mean by rational language, as 


savage is justly disclaimed as the prototype of nateral, origifal 
man ; for linguistic inquiry shows that the languages of savages 
are degraded and decaying fragments of nobler formations.” © 

I know well that in unreservedly adopting Bunsen’s opinion 
on this point also I run counter fo the teaching of such well- 
known writers as Sir John Lubbock, Reclus, and others. Ite 
might be snpposed that Mr. Herbert Spencer also looked upon 
savages as*representing the primitive state of mankind. But if 
he ever did so, he® certainly does so no longer, and there is 
nothing I admire so much in Mr. Herbert Spencer as this simple 
love of truth, which makes him cgnfess openly whenever he has 
seen occasion to change his views. ‘‘ What terms and what 
conceptions are truly primitive,” he writes, ‘would be easy if 
we had an account of truly primitive men, ` But*there are sundry 
reasons for suspecting that existing men ef the lowest type form- 
ing social groups of the simplest kind do not exemplify men as 
they originally were. Probably most of them, if not all, had 
ancestors in a higher state” (Open Court, No. 205,p. 2896). 

Most impowtant also is a hint whieh Bunseft gives that the 
students of language should follow the’same method which has 
been followed with so much success in gtology ; that they should 
begin with studying the modern strata of speech, and then apply 
the principles, discovered there, to the lower or less accessible 
Strata. It is true that the same suggession had been made by 
Leibniz, but nany suggestions are made and are forgotten again, 
and the merit of rediscovering an old truth is often as great as 
the discovery of a new truth. This is what Bunsen said : “In x 
order to arrive at the law which we are endeavouring to find 
(the law of the development of language) let us first assume, as 
geology does, that the same principles which we see working in 
the (recent) development were also at work at the very beginning, 
modified in degree and in form, but essentially the same in kind. 
We know how fruitful this suggestion has proved, and how 
much light an accurate study of mgdern languages and of spoken 
dialects has thrown on some of the darkest problems of the 
science of language. But fifty years ago it was Sanskrit only, 
or Hebre&, or Chinese, that seemed to deserve the attention 
of the students of comparative philology. Still more important 
is Bunsen’s next remark, that language begins with the sentence, 
and that in the beginning each word was a sentence in itself. 
This view also has found strong supporters at a later time—for 
instance, emy friend Prof. Sayce—though at the time we are 
speaking of jt was hardly thought of. 1 myst here once more 
quote Bunsen’s own words: ‘The supreme law of progress in 
all language shows itself to be the progress from the substantial 
isolated word, as an undeveloped expression of a whole sentence, 
towards such a construction of language as makes every single 
word subservient to the general idea of a sentence, and shapes, 
modifies, and dissolves it accordingly.” 

And agaip: “ Every sound in language must originally have 
been signibcative of something. The unity of s@und (thg 
syllable, pure or consonantised) t therefore originally have 
corresponded to a unity of consciols plastic thought, and every 
thought must have had a real or substantial object wf percep- 
tion. . . . Every single word implies necessarily a complete , 
proposition, consisting of subject, pfedicate, and copula.” 

This is a most pregnan? remark, It shows as clearly as day- 
light the enormous difference there is between the mere utterance 
of the sound Pak and Jfah, as a cry of pleasure or distress, and 
the pronunciation of the same syllable &s a sentence, when Pas 
and Mah are meant for ‘‘ This # Fah,” “This is Mal”; or, 
after a still more characteristic advance of the human intellect, 
“ This is a Pah,” “This is a Aah,” which is not very far from 
saying, ‘‘ This man belongs to the class or genus of fathers.” 

Equally important is Densen’s categorical” statement that 
everything®in language must have been originally significant, 
that everything formal must origigally have been substgntial. 
You know what a bone ofgcentention this has been of late 
betwgen what is called the old schoqd and the new school af 
comparative philology. The old school yaintained that every 
word consisted of a root and of certaif derivative suffixes, prt- 
fines, and infixes. _ The modern sghool maintained that there 
existed neither roofs by themselves ngr suffixes, preffxes, and 
infixes by themselves, and that the theory of agglutination— 
of gluing suffixes to rogts—was absurd. The old school lookeg 
upon these suffixes as originally independent and significative 
words ; the modern school declined to accept this view excep 
in a few irrefragable instances, I think, thesfhore accurate 
reasoners are coming back to the opinion held by the qld school, 


ethat all formal elements of language were oSiginally substantial, 
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afd therefose significative ; that they are the remnants of pre- 
dicative or demonstrative words. It is true we cannot always 
preve this as clearly as in the case of such words as hard-ship, 
wis-domt, man-hood,* where hood can be traced back to hdd, 
which in Anglo-Saxon exists as an independent word, meaning 
state or quality. Noredo we often find that a suffix like merte, 
in claramente, clairement, continues to exist by itself, as when 
we say in Spanish clara, concisa y elegantemente. It's perfectly 
true that the French, when they say that a hammer falls Jourde- 
ment, or heavily, do not deliberately take the suffix went— 
originally the Latin mente, {with a mind”—and glue it to 
their adjective /Aird. Here the new school has done good 
service in showing the working of that instinct of analogy which 
is a most impd@tant element in the historical development of 
human speech, One gompound was formed in which mente 

retained its own meaning; for instance, forti mente, “with a 

brave mind.” But when this had come to mean dravely, and no 

more, the working of analogy began ; and if fortement, from fort, 
could mean ‘‘Wravely,” ghen why not Jourdement, from lourd, 

“heavily?” But in the end there is no escape from Bunsen’s 

fundamental principle that everything in language was originally 

language—that is, was significative, was substantial, was material 

—before it became purely formal. 

But it is not only wigh regard to these general problems that 
Bunsen has anticipated the verdict of our own tifhe. Some of 
his answers to more special questions also show that he was 
right when many of his contemporaries, and even successors, 

* were wrong. It has long been a question, for instance, whether 
the Armenian language belonged to the Iranic branch of tfe 
Aryan family, or whether it formed an independent branch, like 
Sanskrit, Persian, or Greek. Bunsen, in 1847, treated Armenian 
as a separate branch of Aryan speech; and that it is so was 
proved by Prof. Hiibschmann in 1883. 

Again, there has been a long controversy whether the language 
of the Afghans belonged to the Indic or the Iranic branch. 
Dr. Trumpp tried to show that it belonged, by certain peculiari- 
ties, to the Indic or Sanskritic branch. Prof. Darnfesteter has 
proved but lately that it shares its most essential characteristics 
in common with Persian. Here, too, Bunsen guessed rightly— 
for I do not mean to say that it was more than a guess—when 
he stated that ‘‘ Pushtu, the language of the Afghans, belongs 
to the Persian branch.” é 

I hope you will forgive me for having detaineg you so long 
with a mere retrospect. I could not deny myself the satisfaetion 
ofepaying this tribute of gratitude and respect to my departed 
friend, Baron Bunsen. To have known him belongs to the 
most cherished recollecgons of my life, But though I am myself 
an old man—much older than Bunsen was at our meeting in 
1847—do not suppose that I came here as a mere /audator 
temporis acti, Certainly not. If one tries to recall what 
anthropæogy was in 1847, and then considers what it is now, 
its progress seems most marvellous. I do not think so much 
of the new materials which “have been collected from all parts 
of the world. These last fifty years have been an age of dis- 
covery in Africa, in Central Asia, in America, in Polynesia, 
and in Australia, such as c® hardly be matched in any previous 
+ century. s 

But what seems to me even more important than the mere 
increase of material is the new spiritin which anthropology 
dhas been stydied during the last generation. I do nat mean 
to depreciate the labours of so-called di/ettanti. After all, 
dilettanti are lovers of knowledge, and in a study such as the 
study of anthropology the labours of these volunteers, or 
Srane-tireurs, have often proved most valuable. But thg study 
of man in every®part of the world leas ceased to be a subject for 
Curiosity ‘only. It has been raised to the dignity? but also to 
the responsibility, of a reg! science, and it is now guided by 
principles as strict and as rigor@ug as any other science—such 
gszoology, botany, minegalogy, and all the rest. Many theories 
which were very pagular fifty years ago are now completely 
@ploded ; nay, some of*he very principles by which our science 
was then guided have been discarded. Let me give you @ne 
instance®—perhaps the mos Simport&nt one -fas dete@mining the 
right direction of anthropological studies. 

At our meeting in 1847 it was taken foy granted that the study 
OP comparative philology would be in future the only s&fe 
foundation for the stud of anthropology. Linguistic ethnology 
was a Very fasBurite, term used by Bunsen, Prichard, Latham, 
and others. It was, in fact, the chief purpose of Bunsen’s paper 
to show that,the whole of mankind could be classified according 
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to language. I protested agaifist this view at the time, and in 
1853 I published my formal protest in a Mtter to Bunsen, ‘On 
the Turanian Languages.” In a chapter @lled # Ethnology 
sversus, Phonology” I called, ifqiot for a complete divorcg, at 
least for a judicial separation between the study of philology 
and the study of ethnology. ‘‘Ethnoldgical race,” I said, 
‘‘and phonological race are not commensurate,eexcept in ante- 
historical times, or, perhaps, At the very dawn of hisgory. With 
the migration of tribes, their wars, Their colonies, their con- 
quests and alliances, which, if we may judge from their effects, 
must have Seen muck more violent ig the ethnic than ever in tge 
political periods of history,it is impossible to imagine that race 
and language should continugto run parallel. The physiologist 
should pursue hif own science, unconcerned about language. 
Le him see how far the skulls, or the hair, or the colour, or the 
skin of different tribes admit of classification ; but to the sound 
of their words his ear shoul& be as deat gs that of the ornitho- 
logist’s to the notes of caged birds. If his Caucasian class 
includes nations or individuals speaking Aryan (Greek), Turanian 
(Turkish), and Semitic (Hebrew? languages, it is not his fault. 
His system must not Iæ altered to suit another system, Thee 
is a better solution both for his difficulties and for those of the 
The phonologist should 


: coMect his evidence, arrange his classes, divide and combine as 


if no Blumenbach had ever looked at skulls, as if no Camper 
had ever measured facial angles, as if no Owen gad ever 
examined the basis of a cranium. His evidence is the evidence 
of language, and nothing else ; this he must follow, even though 
in the teeth of history, physical or political. .. . There ought 
to be no compromise between ethnological and phonological 
science. It is only by stating the glaring contradictions between ` 
the two that truth can be elicited.” , 

At first my protest met with no response; nay, curiously 
enough, I havg often been supposed to be the stfongest advocate 
of the theory which I so fiercely attacked., Perhapsel was 
not entirely without blame, for, having once*delivered my soul, 
I allowed myself occasionally the freedom to spea® of the Aryan 
orthe Semitic race, meaning thereby no moye than the people, 
whoever and whatever they were, who spoke Aryan or Semitic 
languages. I wish we could distinguish in English as. in 
Hebrew between vations and languages. Thus in the Book of 
Daniel, iii. 4, ‘the herald cried aloud, . . . O people, nations, 
and languages.” Why then should we not distinguish between 
nations and languages? But to put an end to every possible 
misunderstanding, I declared at last that to speak of ‘an Aryan 
skull woud be as great a monstrosity as to speak of a dolicho- 
cephalic language.” 

I do not mean to say that this old heresy, which went by the 
name of linguistic ethnology, is at present entirely extinct. 
But among all serious students, whether physiologists or 
philologists, it is by this time recognized that the divorce 
between ethnology and philology, granted if only for incom- 
patibility of temper, has been productive of nothing but good. 

Iwstead of attempting tp classify magkind as a whole, students 
are now engaged in classing skulls, in classing hair, and teeth, 
and skin. Many solid results have been secured by these special 
researches ; but, as yet, no two classifications, based on these 
characteristics, have been made to run parallel. 

The most natural classification is, no doubt, that according 
to the colour of the skin. This gives us a blaék, a brown, a 
yellow, a red, and a white race, with several subdfvisions. 
This classification has often been despised as unscientific ; but 
it mag still turn out far more valuablg than is at present sup- 

osed. 

p The next classification is that by the colour of the eyes, as 
black, brown, Fazel, grey, and blue. This subject also Mas 
attracted much attenti@n of late, an@, within gertain limits, the 
results have proved very valuabl 

The most fvourite classifitation, however, has always been 
that according to the skulls. The skull, as the shell of the brain, 
has by many sigidents been sup; oged tg betray something of 
the spiritual essence ofemgn; and who "can doubt that the 
geneyal features of the skull, if taken in large averages, do 
cérrespond to thè general featu%es of human character? We 
have only to look round to see men with heads like a cannon- 
ball &ndeothers with heads like adiawk. This distinction has 
formed the foundation for a more scientific classification into 
brachycephalic, dolicRocephglic, and mesocephalic skulls. The 
proportion of 80 : 100 between the transvers@ and longitudinal 
diameter gives us @he ordimary or emesocephalic type, the pro- 
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* portion of 75: 100 the Molichecephalic, the proportion of 
85: 100 tle brachyceghalic type. The extremes are 70 ; 100 
and go: 100. è . 

If we examine any large collection of skulls, we have not 
muchedifficulty in arranging theif under these three classesq but 
if, after we have dong this, we look at the nationality of each 
skull, we find the most hopeless confusién. Prune® Bey, as 
Peschel tells us*in his “ Vélkerkupde,” has obs€rved brachy- 
cephalic and @olichocephalie skulls in shildren born of the same 
mother ; and if we consider how many women have been carried 
away into captivity by Mongolians in their inroads igto China, 
* In@ia, and Germany, we ca@not feel surprised if we fhd some 
Jongheads among the roundheads èf those Central Asiatic 
hordes, . e 

Only we must not adopt the easy expedient of certasn 
anthropologists who, when they find dolichocephalic and 
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So long as we know anything of the ancient Aryan, Semitiœ 
and Turanian languages, we find foreign words in each of them. 
This proves a very close and historical contact between theng: 
For instance, in Babylonian texts of 3000 nC. there isthe word 
sindhu for cloth made of vegetable fibres, linen. That can only 
be the Sk. sindhu, the Indus, or sazzdqva what comes from 
the Indus. It wovufld be the same word as the Homeric owddv, 
fine cloth (¥ Physical Religion,” p. 87). In Egyptian we find 
so many Semitic words that it is difficult to say whether they 
were borrowed or derived from a common source. I confess I 
am not convinced, but Egyptologists of high authority assure us 
that the names of several Aryan peoples, such as the Sicilians 
and Sardinians, occur in the fourteenth century B.c., in the 
inscriptions of the time of Menephthah I. Agajn, as soon as 
we know anything of the Turanian languages—Finnish, for 
instance—we find them full of Aryan wofds. All this, it may 





brachycephalic skull» ing the same gtomb, at once jump to the jebe said, applies to a very recent period in the ancient history of 


‘couclusion that they m@st have belonged to two different races. 
When, fore instance, two dolichocephalic and three brachy- 
cephalic skulls were discovered jn the same tomb at Alexanderpol, 
we were told at once that this provgd nothing as to the 
sinfultaneous occurrence of different skulls in the same family $ 
nay, that it proved the very contrary of what it might seem to 
prove. It was clear, we were assured, that the two dolichg- 
cephalic skulls belonged to Aryan chiefs and the three brachy- 
cephalic skulls to their non-Aryan slaves, who were killgd and 
buried with their masters, according to a custom well known to 
Herodotus. This sounds very learned, but is it really quite 
straightforward ? 

Besides the’ general division of skulls into dolichocephalic, 
brachycephalic, and mesocephalic, other divisions have been 
undertaken, according to the height of the skull, and, again, 
according to the maxillaryeand the facial angles. This latter 
division gives wp orthognathic, prognathic, and mesognathic 
skulls, s 

Last, according Jo the peculiar character of the hair, we may 
distinguish twg great divisions, the people with woolly hair 
{ Ulotriches) and people with smooth hair (Zissotriches). The 
former are subdivided into Lophocomi, people with tufts of hair, 
and Zriocomi, or people with fleecy hair, The latter are divided 
into Æuthycomi, straight-haired, and Luplocami (not Luplocomic, 
wavy-haired, as Brinton gives it), wavy-haired. Jt has been 
shown that these peculiarities of the hair depend on the peculiar 
form of the hair-tuhes, which, in cross-sections, are found to be 
either round or elongated in different ways. 

Now all these classifications, to whi@h several more might be 
added, those according to the orbits of the eyes, the ofitlines of 
the nose, the width of the pelvis, are by themselves extremely 
useful, But few of them only, if any, run strictly parallel. Tt 
has been said that all dolichocephalic races are prognathic, and 
have woolly hair, I doubt whether this is true without excep- 
tion ; but, even if it were, it would not allow us to draw any 
genealogical conclusions from it, because there are certainly 
many dolichocephalic people who are not wrolly-haired, as, for 
instance, the Eskimos (Br@ton’s ‘‘ Racts of People,” p. 249)® 

Now, let us consider whether there can be any orgamic con- 
nection between the shape of the skull, the facial angle, the 
conformation of the hair, or the colour of the skin on one side, 
and what we call the great families of language on the other. 
That we speak agall may rightly be called a work of nature, opera 
naturalas Dantesaid long ago; but that we speak thus or thus, 
cost o cost, that, as the same Dante said, depends on our pleasure 
—that is our fork. To imagine, therefore, that as a matter of 
necessity, or as a matter®of fact, dolichocephalic skulls ave 
anything to do with Aryan, mesocephalic with Semitic, or brachy- 
cephalic with Turanian speech, is noghing but the wildest 
random thought ; it can covey no rational meaning whatever. 
We might as well gay that all painters are dolichocephalic, and 
all musicians brachycephalic, orthat all lophocomje tribes work 
in gold, and all lissocomic tribes in silver. e 
.,,if anything must be ascribed to prehistoric times, surely*the 
differentiation of the kumas skull, the humar® hair, and the 
human skin, would have to be ascfibell to that distant period. 
No one, I believe, has ever maintained that mesocepWalig 
skull was split or differgntiated into a dofichocephalic and a 
brachycephalic variety in the bright sunshine of history.  @ 

_ Bat let us, for the sake of afgament, assume that in pfhistoric 
times all dolichocephalic people spoke Arygn, all mesocephalic, 
Semitic, all brachycephalhe, Turania@& languéges: how would 
that help us? k 
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humanity. Still, we have no access to earlier documents, and 
we may fairly say that this close contact which existed then 
existed, probably, at an earlier time als® 

Tf, then, we have no reason to doubt that the ancestors of the 
people speaking Aryan, Semitic, and Turanian languages, lived 
in close proximity, would there not have been marriages between 
them so long as they lived in peace, and would they not have 
killed the meg and carried off the women in time of war? 
What, then, would have been the effect of a marriage between a 
dolichocephalic mother and a brachycephalic father? The 
materials for studying this question of metztssage, as the French 
cadl it, are too scanty as yet to enab!e us to speak with conh- 
dence. But whether the paternal or the maternal type prevailed, 
or whether their union gave rise to a new permanent variety, 
still it stands to reason that the children of a dolichocephalic 
captive woman might be found, after fifty or sixty years, spea- 
ing the language of the brachycephalic conquerors, 

It has been the custoneto speak ef the early Aryan, Semitic, 
and Turanian races as large swarms—as millions pouring from 
one country into another. Tt has been calculated that these 
early nomads would have required immense tracts of meadow 
land to keep their flocks, and that it was the search for new 
pa tures that drove them, by an irresistible force, over the whole 
inhabitable earth, 

This may have been so, but it may also have not been so. 
Anyhow, We have a right to suppose that, before there were 
milliops of himan beings, there were at firstea few only. We 
have been told of late that there never was a first man; but w, 
may be allowed to suppose, at all events, that there were at one 
time a few first men and a few first women. If, then, the 
mexture of blood by marriage and the Mixture of language in 
peace or war took place at that early time, when the world was 
peopled by some individuals, or by some hundreds, or by some 
thousands only, think what the necessary result would havg 
been. It has been calculated that it would only require 609 
years to populate the whole earth wig? the descendants of one 
couple, the first father being dolichocephalic and the first mother 
brachycephalic. They might, after a time, all choose to speak 
an Aryan language, but they could gpt choose their skulls, but 
would have to accept them fom nature, whether dolichocephatic 
or brachycephalic. 

Who, then, would dare at present to lift up a skull and say 
this skull must have spoken an Aryanelanguage, or lift up a 
language’ and say this language must have been Shoken by a 
dolichocephalic skull? Yet, though no serious student would 


any longer listen to such arguments, it takes a long time before 


theories that were maintained for a time by serious students, 
and were then surrendered by them, can be cogpletely eradi- 
cated. I shell not touch to-day on the hackneyed question ofe 
the ‘‘home of the Aryans” except as a warning. There are 
two quite distinct questions concernim the home of the Aryans. 
„ When students of philology®sfeak of Aryans, they mean by 


Aryas sothing but people speaking an æryan language. They ° 
affirm nothing about skulls, skins, hair, gn@all the rest. Arya, 
with them means speakers of an Aryan language. When, of 


the Sontrary students of physiology speak of dolichocephalic, 
orthoghathic, euthycomic pedple, théy epeak of their, physio- 
logical characteristics only, and affirm nothing ‘whattver about 
language. . , .ê 
It is clear, therefore, that the home of the Aryas, in the proper e 
sense of that word, can be determined by linguistic evglence 
only, while the home of a blue-eyed, blond-heired; Tong-skulled, 
dair- skinned people can be determined by physiological evidence 


eo 





enly. Any kind of concession or compromise on either side is 
simply fatal, and has led tp nothing but a promiscuous slaughter 
qf innocents. Separate the two armies, and the whole physio- 
logical evidence collected by D’Omalius d’Halloy, Latham, and 
their followers will not fill more than an octavo page; while the 
linguistic evidence qpllected by Benfey and his followers will 
® not amount to more than a few words. Everything else is mere 
rhetoric. ° 
The physiologist is grateful, no doubt, for any additional skull 
whose historical antecedents can be firmly established; the 
philologist is grateful for any additional word that can help to 
indicate the histayical or ge®graphical whereabouts of the un- 
known speakers of Aryan speech. On these points it is possible 
to argue. They alone have a really scientific value in the eyes 
of a scholar, because, if there is any difference of opinion on 
them, it is possible t$ come to an agreement. As soon, how- 


ever, as we go beyond these mere matters of fact, which havee 


been collected by real students, everything becomes at once 
mere vanity agd vexation of spirit. I know the appeals that 
have been made for coffte:sions and some kind of compromise 
between physiology apd philology ; but honest students know 
that on scientific subjects no compromise is admissible. With 
regard to the home of the Aryas, no honest philologist will 
allow himself to be driven one step beyond the statement that 
the unknown people Who spoke Aryan languages were, at one 
time, and before their final separation, settled somewhere in 
Asia. ‘That may seem very small comfort, but for the present 

e itis all that we have aright to say. Even this must be taken 
with the limitations which, as all true scholars know, applyeto 
speculations concerning what may have happened, say, five 
thousand or ten thousand years ago. As to the colour of the skin, 
the hair, the eyes of those unknown speakers of Aryan speech, 
the scholar says nothing ; and when he speaks of their blood 
he knows that such a word can be taken in a metaphorical sense 
only. 1f we once step fron®the narrow domain of science into 
the vast wilderness of mere assertion, then it does not matter 
what we say. We may say, with Penka, that all Aryas are 
dolichocephalic, blue-eyed, and blond, or we may say, with 
Piétrement, that all Aryas are brachycephalic, with brown eyes 
and black hair (V. d. Gheyn, 1889, p. 26). There is no differ- 
ence between the two assertions. They are both perfectly 
unmeaning. They are vox et preterea nihil, 

My experiences during the last forty years have onl} served to 
confirm the opinion which I expressed forty y@ars ago, that 
there ought to be a complete separation between philology and 
physiology. And yet, if I were asked whether such a divorce 
should now be made absolute, I should say, No. There have 

. been so many unexpected discoveries of new facts, and so may 
surprising combinations of old facts, that we must always be pre- 
pared to hear some new evidence, if only that evidence is brought 
forward according to the rules which govern the eourt of true 

«science. It may be that in time the classification of skulls, hair, 
eyes, and skin may be brMght into harmony with the classifica- 
tion of Ignguage. We may even go so far as to admit, asa 
postulate, that the two must have run parallel, at least in the 

* beginning of all things. @ut with the evidence before us at 
present, mere wrangling, mere iteratgon of exploded assertions, 
mere contradictions, will produce no effect on the true jury, 
which hardly ever consists of more than twelve trusty men, but 
with whom the final vewlict rests. The very things that most 

“catch the popular ear will by ghem be ruled out of court. But 
every single new word, common to all the Aryan languages, and 
telling of some climatic, geographical, historical, or physio- 
logical circumstance in the earliest life of the speakers of Aryan 
speech, will betruly welcome to philologists quite as mwch as a 
skull from an early geological stratum is to the phygologist, and 
both to the anthropologist, in the widest sense of that name. 

Bat, if all this is so, ifthe alliance between philology and 
physiology has hitherto done nothing but mischief, what right, 

*it may be asked, had I@o accept the honour of presidiag over 
ghis Section of Autlogology? If you will allow me to occupy 
your valuable time a little longer, I shall explain, as shortly as 
possiblg, why I thought that I, awa philologist, might do some 
small amount of goé & Presiflent of the Anthropofogical 
Section. * 

èe In spite of all that I have said against the unholy alliawce 

«between physiology agd philology, I have felt for years—and I 
believe I anjenow supported in my opinion by all competent 
anthropologists—th®t a knowledge of languages must be con- 
sidered in future ag a sine gud non for every anthropologist. 
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Anthropology, as you knowg has ifcreased so rapidly that it 
seems to say now, “Nihil humani a me alienum pute.” Solong 
as anthropology treated only of the anatomy@f the human body, 
any surgeon might have became an excellent anthropologist. 
But fow, when anthropology ifcludes the study of the emfiest 
thoughts of man, his customs, his laws, his éraditions, his legends, 
his religions, ay, even his early philosophies, 4 student of an- 
thropology without an accurgte knowledge of languages, without 
the conscience of a scholay, is like deailor without" compass. 

No one disputes this with regard to nations who possess a 
literaturg.e No one would listen to a man describing the pecu- 
liarities of the Gr@ek, the Roma®, the Jew, the Arab, fhe 
Chinese, without knowing their languages, and being capable 
of reading the mmster-work? of their literature. We know how 
of&en men who have devoted the whole of their life to the study, 
for instance, of Hebrew, differ, not only as to the meaning of « 
certain words and passagesebut as to eheevery character of the 
Jews. One authority states that the Jews, and not only the 
Jews, but all Semitic nations, were possessed of a m®notheistic 
instinct. Another autlrity shows that all Semitic nations, not 
excluding the Jews, were polytheistic in their religion, and that 
he Jehovah of the Jews was not conceived at first as the Suprefhe 
Deity, but as a national god only, as the God of the Jews, who, 
a@cording to the latest view, was originally a fetish or a totem, 
like all other gods, 

You,know how widely classical scholars differ on the character 
of Greeks and Romans, on the meaning of their cuftoms, the 
purpose of their religious ceremonies—nay, the very essence of 
their gods. And yet there was a time, not very long ago, when 
anthropologists would rely on the descriptions of ‘casual travel- 
lers, who, after spending a few weeks, or even a few years, 
among tribes whose language was utterly unknown to them, 
gave the most marvellous accounts of their customs, their laws, 
and even of their religion. It may be said that anybody can 
describe whafhe sees, even though unable to converse with the 
people. I say, Decidedly no; and I am*supported in this 
opinion by the most competent judges, Dr. Cgdrington, who 
has just published his excellent book on the “‘ Melanesians : 
their Anthropology and Folk-lore,” spene twenty-four years 
among the Melanesians, learning their dialects, collecting their 
legends, and making a systematic study of their laws, customs, 
and superstitions. But what does he say in his preface? “I have 
felt the truth,” he says, ‘‘of what Mr. Fison, late missionary in 
Fiji, has written: ‘When a European has been living for two 
or three years among savages, he is sure to be fully convinced 
that he Knows all about them ; when he has been ten years or 
so amongst them, if he be an observant man, he knows that he 
knows very little about them, and so begins to learn,’” 

How few of the books in which we trust with regard to the 
characteristic peculiarities of savage races have been written by 
men who have lived among them for ten or twenty years, and 
who have learnt their languages till they could speak them as 
well as the natives themselves, 

It is no excuse to say that afly traveller who has eyes to see 
an@ ears to hear can fornPa correct eftimate of the doings and 
sayings @f savage tribes, It is not so, and anthropologists know 
from sad experience that it is not so. Syppose a traveller came 
to a camp where he saw thousands of men and women dancing 
round the image of a young bull. Suppose that the dancers 
were all stark naked, that after a time they began to fight, and 
that at the end of their orgies there were three thousand corpses 
lying about weltering in their blood. Would nog a casual tra- 
veller have described such savages as worse than the Negroes 
of I&homey? Yet these savages Were really the Jews, the 
chosen people of God. The image was the golden calf, the 
priest was Aaron, and the chief who ordered the massacre was 
Moses. We may read the 32nd chapter of Exodus in a very 
different sense, A traveller who could hawe conversed with 
Aaron and Mgses might havesurtlerstood the causes of the revolt 
and_the necessity ofethe massacre. But without this power of 
intetrogation and mutual explanation, no travellers, however., 
graphic and amfsing their stories may be,ecan be trusted; no 
statements of theirs can “be tised by the anthropologist for truly 
sgientific purposgs. | e 

From the day when this fact was recognized by the highest 
authgrities in anthropology, and was sanctioned by some at least 
of our Afithropological, Ethnologigal, and Folk-lore Societies, a 
new epoch began, agd philology recejyed its right place as the 
handmaid of anthtopolog® The most impogtant paragraph in 
our new charter wag this, that in fyyire no one is to bequoted 
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or relied on as an authorfty on the customs, traditions, and more 
particulatly on the religious ideas of uncivilized races who has 
not acquirgd an ecquaintance with their language, sufftient to 
enable him to converse with they freely on these difficult subjects, 

*®o one would object to this rule when we have to d&l with 
civilized and literawy nations, But the languages, of Africa, 
America, Polynesia, and even Australia, are now being studied 
as formerly Greek, Latin, Hebyew, and Sanskrit only were 
studied. tou have only®to compay¢ the promiscuous descrip- 
tions of the Hottentots in the works of the best ethnologists 

ith the researches of a real Hottentot scholar like @y, Hahn to 
see the advance that has b&n made. Wftn we read the books 
of Bishop Callaway on the Zulu, of William Gill and Edward 
Tregear on the Polynesians, of Mtoratio Habe on some of the 
North American races, we feel at once that we are in safe hafds, 
in the hands of real scholars, Even then we must, of course, 
remember that thei krwledge of¢he languages cannot compare® 
with that of Bentley, Gr Hermann, or Burnouf, or Ewald. Yet 
we feel that we cannot go altogether wrong in trusting to their 
guidance. . ° 

I venture to go even a step further, apd I believe the time 
will come when no anthropologist will venture to write on ary- 
thing concerning the inner life of man without having himself 
acquired a knowledge of the language in which that innerelife 
finds its truest expression. 

This may seem to be exacting too much, but you hve only 
to look,*for instance, at the description given of the customs, 
the laws, the legends, and the religious convictions of the people 
of India about a hundred years ago, and before Sanskrit began to 
be studied, and you will be amazed at the utter caricature that is 
often given there of the intellectual state of the Brahmans com- 
pared with what we know of it now from their own literature. 

And if that is the case With a people like the Indians, who 
are a civilized mace, possessed of an ancient literature, and well 
withig the focus of history for the last two thousfnd years, what 
can be expected “ia the case of really savage races? One can 
hardly trust ene’s eyes when one sees the evidence placed before 
us by men whose good faith cannot be questioned, and who 
nevertheless contrdtlict each other flatly on the most ordinary 
subjects. We owe to one of our Secretaries, Mr. Roth, a most 
careful collection of all that has been said on the Tasmanians by 
eye-witnesses. Not the least valuable part of this collection is 
that it opens our eyes to the utter untrustworthiness of the evi- 
dence on which the anthropologist has so often had to rely. In 
an article on Mr. Roth’s book in NATURE, I tried to show that 
there is not one essential feature if the religion of the Tas- 
manians on which different authorities have not made assertions 
diametrically opposed to each other. Some say that the Tas- 
manians have no idea of a Supreme Being, no rites or cere- 
monies ; others call their religion Dualism, a worship of good 
and evil spirits. Some maintain that they had deified the 
powers of Nature, others that they were Devil-worshippers, 
Some declare their religion to be pure monotheism, combined 
with belief in the immortality of the soul, the efficacy of prayers 
and charms. Nay, even the most fecent article of faith—the 
descent of man from some kind of animal—has r€ceived a 
religious sanction ampng the Tasmanians. For Mr. Horton, 
who is not given to joking, tells us that they believed ‘‘ they 
were originally formed with tails, and without knee-joints, by a 
benevolent betng, and that another descended from heaven, and, 
compasionating the sufferers, cut off their tails, and with grease 
softened they knees.” 

I would undertake to show that what applies to the descrip-« 
tions given us of the now extinct race of the Tasmanians 4pplies 
with equal force to the descriptions of almost all the savage 
reces with whom anthropologists have to deal. In the case of 
large tribes, such as the habitants of Australia, the contra- 
dictory evidence®may, no doubt, be accounted for by the fact 
that the observations were mafle*in different locajities. But the 
chief reason is always the same—ignoranc® of the language, and 
therefore want of sympathy and impossibility of mutual explana- 
tion ‘and corrections © = ® 66 

Let me, in conclusion, give yôu one of the mest flagrgnt in- 
stances of how a whole race ain be totajly misrepresented by 
men ignorant of theirdanguage, and how these misrepresenta- 
tions are at once removed jf travellers acquire a kngwlelge of 
the language, and thus have, not only eyes to see, but ears to 
hear, tongues to speak, and hearts to feels ; 

No race has bgen so cruelly malidhed for centuries as the in- 
habitants of the Andamang]slands. gAn Areb writer gf the ninth 
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century states that their complexion was frighthy, their Imir 
frizzled, their countenance and eyesgerrible, their feet very large, 
and almost a cubit in length, and that they go quite nalgd. 
Marco Polo {about 1285) declared that the inhabitants are no 
better than wild beasts, and he goes on to say: ‘‘T assure you 
all the men of this island of Angamanaig have heads like dogs, 
and teeth and eyes likewise; in fact, in the face they are just@ 
like big mastiff dogs.” 

So long as no oye could be found to study their language, 
there was no appeal from these libels. But when, after the 
Sepoy mutiny in 1857, it was necessary to find a habitation for 
a large number of convicts, the Andaman Islands, which had 
already served as a penal settlement on a smaller scale, became 
a large penal colony under English officers. eThe havoc that 
was wrought by this sudden contact between the Andaman 
Islanders and these civilized Indian convicts was terrible, and 
the end will probably be the same as in Tasmania—the native 
population will die out. Fortunately one of the English officers 
(Mr. Edward, Horace Man) did not shrink from the trouble of 
learning the language spoken by theSe islanders, and, being a 
careful observer and perfectly trustworthy, he has given us some 
accounts of the Andaman aborigines which are real masterpieces 
of anthropological research. If these islanders must be swept 
away from the face of the earth, they will now, at all events, 
leave a gocdename behind them. LEven*their outward appear- 
ance seems to become different in the eyes of a sympathizing 
observer from what it was to casual travellers. They are, no 
doubt, a very small race, their average height being 4 feet ə 
20} inches, But this is almost the only charge brought against 
them which Mr. Man has not been able to rebut. Their hair, 


he says, is fine, very closely curled, and frizzly. Their colouris « 


dark, but not absolutely black. Their features possess little of 
the most marked and coarser peculiarities of the Negro type. 
The projecting jaws, the prominent thick lips, the broad and 
flattened nose of the genuine Nero, are so softened down as 
scarcely to be recognized, 

But Jeteus hear now what Mr. Man has to tell us about the 
social, moral, and intellectual qualities of these so-called 
savages, who had been represented to us as cannibals; as 
ignorant of the existence of a deity; as knowing no marriage ; 
except what by a bold euphemism has been called communa) 
marriage; as unacquainted with fire; as no better than wild 
beasts, häving heads, teeth, and eyes like dogs—being, in fact, 
likesbig macfiffs. ° 

“t Before the introduction into the islands of what is caJed 
European civilization, the inhabitants,” Mr. Man writes, 
“lived in small villages, their dwellings built of branches and 
feaves of trees. They were ignorant of agriculture, and kept 
no povitry or domestic animals. Their pottery was hand-made, 
their clothing very scanty. They were expert swimmers and 
divers, and &ble to manufacture well-made dug-out qanoes gne 
outriggers, They were ignorant of metals, ignorant, we are 
told, of producing fire, though the@™kept a constant supply of 
burning and smouldering wood. 
their tools, had stone hammers and anvils, bows and arrows, 
harpoons for killing turtle and fish. Such is the fertility of the * 
island that they have abuedance and variety of food all the year 
round. Their food was invariably cooked, they drank nothing 
but water, and they did not smoke. People may call this a 
savage, life. I know many a starving labourer who would 
gladly exchange the benefits of European civilization for the 
blessings of such savagery.” 

These small islanders, who have always been represented by a 
certain class of anthropologists as the lowest stratum of humanity, 


| need hot fear comparison, sp far as their social ¢ife is concerned, 


eor infanticide, they are never practised by them. 


with races evho are called civilized. So far from beirg addicted 
to what is called by the self-contradictory name of communal! 
marriage, Mr. Man tells us that bifamy, polygamy, polyandry, 
and divorce are unknown to’them, and that the marriage cen- 
tract,*so far from being regarded as a nftrely temporary contrach, 
to be set aside on account of incompatebfffty of temper or othgr 
sugh causes, is never dissolved. i 
not dhe exception ebut the &ule, aad matrimonial differences, 
which occur but rarely, are easily*se@led wjth or without the 
intervention of friends. One of the most striking features of 
their social relations is*the marked equality and affection whigh 
exist between husband and wife, and the consideration and ree 
spect with which women are treated might, withgadvantage, be 
emulated by certain classes in our own lan@ As to cannibalism 
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{t is easy &o say that Mr. Man may be prejudiced in favour of 
these little savages, whose laaguage he has been at so much pains 
to warn. Fortunately, however, all his statements have lately 
been confirmed by anther authority, Colonel Cadell—the Chief 
Commissioner of these islands. He is a Victoria Cross man, 
and not likely to be giwen to over-much sentipentality. Well, 
this is what he says of these fierce mastiffs, with feet a cubit in 
length :— e 

“They are merry little people,” he sayse “One could not 
imagine how taking they were. Everyone who had to do with 
them fell in love with them [these fierce mastiffs]. Contact 
with civilization h@i not improved the morality of the natives, 
but in their natural state they were truthful and honest, generous 
and self-denying He had watched them sitting over their fires 
cooking their evening weal, and it was quite pleasant to notice 
‘the absence of greed and the politeness with which they picked 
-off the tit-bits and thrust them into each other’s mouths. The 
forest and sea abundantly supplied their wants, and it was there- 
‘fore not surprisitg that the attempts to induce thgm to take to 
sciltivation had been quite unsuccessful, highly though they 
appreciated the rice and Indian corn which were occasionally 
‘supplied to them. All was grist that came to their mill in the 
shape of food. The forest supplied them with edible roots and 
fruits, Bats, rats, flyigg foxes, iguanas, sea-snakes, mollusks, 
wild pig, fish, turtle, and last, though not least, the larve of 
beetles, formed welcome additions to their larder. He remem- 
bered one morning landing by chance at an encampment of 
*theirs, under the shade of a gigantic forest tree. On one fire 
was the shell of a turtle, acting as its own pot, in which wae 
simmering the green fat delicious to more educated palates ; on 
another its flesh was being broiled, together wilh some splendid 
fish; on a third a wild pig was being roasted, its drippings 
falling on wild yams, and a jar of honey stood close by, all 
-delicacies fit for an alderman’s table.” 

These are things which we°might suppose anybody who has 
-eyes to see, and who is not wilfully blind, might have observed. 
But when we come to traditions, laws, and particularly to re- 
‘ligion, no one ought to be listened to as an authority who caunot 
‘converse with the natives. For a long time the Mincopies have 
been represented as without any religion, without even an idea 
of the Godhead. This opinion received the support of Sir 
„John Lubbock, and has been often repeated without ever having 
been re-examined, As soon, however, as these Mincopies 
began to be studie® more carefully—more particularly as son 
as@ome persons resident among them had acquired a knowledge 
-of their language, and thereby a means of real communication — 
‘their religion came out ag clear as daylight. According to Mr. 
E. H. Man, they have a name for God—/f/yga. And how 
-can a race be said to he without a knowledge of God if they 
“have a name for God? Pitlugahas a very mythological cha- 
raoter. Ige has a stone house in the sky ; he has a Wife, whom 
Re created himself, and frog, whom he has a large family, all, - 
-except the eldest, being girl The mother is supposed to be 
green (thee earth ?), the daughters black ; they are the spirits, 
-called Mórowin ; his son is called Pichor, He alone is per- 
“mitted to live with his fath@r, and to convey his orders to the 
_Mébrowin, But Piluga was a moral character also, His ap- 
pearance is like fire, though nowadays he has become invisible. 
He was never born, and is immortal. The whole world was 
-qreated by hin, except @nly the powers of evil, He ig omni- 
scient, knowing even the thouggts of the heart. He is angered 
‘by the commission of certain sins—some very trivial, at least to 
our mind—but he is pitiful to all who are in distress. He is the 
„judge from whom each soul receives its sentence after death. 

According to@other authorities, ame Andamanese lo8k on 
tħe sun as*the fountain of all that is good, the moor®as a minor 
power; and they believe ig a number of inferior spirits, the 
-spirits®of the forest, the water, ang the mountain, as agents of 
ihe two higher powers. They believe in an evil spirit also, 
who seems to have begn Sriginally the spirit of the storm. ° Him 
thgy try to pacify by’ Songs, or to frighten away with their 
- arrows. pa 

. e e > e e 

Isuppose J need say*ho more to show how indispensable a 
‘study of language is to every student of anthropology. _ If an- 
titopology is to maintain its high position as a real science, its 
Alliance with linguistic@tudies cannot be too close, Its weakest 
points Mave alaflys been those where it trusted to the statements 
-of authorities ignorant of language and of the science of language, 


e e 


dts greatest triumpis have been achieved by men such as Dr.e 
. t 
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Hahn, Bishops Callaway and Golenso? Dr, W. Gill, and last, 
not least, Mr. Man, who have combined ie minute aceuracy of 
the sch@lar with the comprehensive grasp of tge anthyopologist, 
and were thus enabled to use thakey of language to unlock the 
perplefities of savage customs Avage laws and legends, ant, 
particularly, of savage religions and mythologies. Ifthis alliance 
between anthrgpology and philology becomes rgal, then, and 
then only, may we hope to seg Bunsen’s prophecy fulfilled, that 
anthropology will become tag highest branch of that®cience for 
which this British Association is instituted. 


Allow the in conclusion once mow to quote some prophetie 
words from the address which Bunsen delivered before our 
Section in 1847 + e 

‘elf man is the apex of the creation, it seems right, on the one 
side, that a historical inquiry iato his origin and development 

eshould never be allowed to seyer itself fypm,the genergl body of 
natural science, and in particular from physiology. But, on the 
other side, if man is the apex of the creation, if he is tle end to 
which all organic formaons tend from the very beginning, if 
man is at once the mystery and the key of natural science, if 
that is the only view of natural science worthy of our age, them 
ethnological philology (I should prefer to say anthropology), 
oncg established on principles as clear as the physiological are, 
is the highest branch of that science for the advancement of 
which this Association is instituted. It is not an appendix to 
physioloBy or to anything else ; but its object is, on the apntrary, 
capable of becoming the end and goal of the labours and trans- 
actions of a scientific Association.” 

Much has been achieved Ly anthropology to justify these 
hopes and fulfil the prophecies of my old friend Bunsen. Few 
men live to see the fulfilment of their own prophecies, but they 
leave disciples whose duty it is to keep their memory alive, and 
thus to preserve that vital continuity of human knowledge which 
alone enables ue to see in the advancement of all science the 


historical evolution of eternal truth. <. e 


Se 
ELECTRICAL STANDAGDS. 


E Queen’s Printers are now issuing the Report 
(dated July 23, 1891) to the President of the Board 


TE 


' of Trade, of the Committee appointed to consider the 


question of constructing standards for the measurement 
of electricity. The Committee included Mr. Courtenay 
Boyle, C.B., Major P. Gardew, R.E., Mr. E. Graves, Mr. 
W. H. Pseece, ERS., Sir W. Thomson, F.R.S., Lord 
Rayleigh, F.R S., Prof. G. Carey Foster, F.R.S., Mr. R. 
T. Glazebrook, F.R.S., Dr. John Hopkinson, F.R.S., 
Prof. W. E. Ayrton, F.R.S. 
In response to an invitation, the following gentle- 
men attended and gave evidence :—On behalf of the 
Association of Chambers of Commerce, Mr. Thomas 
Parker and Mr. Hugh Erat®Harrison ; on behalf of the 
London Council, Prof.” Silvanus Thompson ;.on behalf 
of the “London Chamber of Commerce, Mr. R. E. 
Crompton. The Committee were imdebted to Dr, J. A. 
Fleming and Dr. A. Muirhead for valuable information 
and assistance ; and they state that they had the advant- 
age of the experience and advice of Mr. ff. J. Chaney, 
the Superintendent of Weights and Measures. The 
Secretary to the Committee was Sir T. W. P.“Blomefield, 
Bart.® bd 
The following are the resolutions of the Committee :— 
"Resolutions, ie 

(1) That it is desirable that new denominatns of standards 

for the measurement of electri¢ity*should be made and approved 
by Hr Majesty in C@incil as Board of Trade standards. 
- (2) That the magnitudes of these standards should be deter- 
mined on the electro-mggngtic system $f measurement ‘with 
reference to the centimetre af unit of length, the gramme as 
unit of mass, ands the, second aunit of time, and that by the 
terms centimetre and gramme are meantethe standards of those 
denoiinagions deposited with the Bpard of Trade. 

(3) That the standard of electrigal resistance should be de- 
nominated the ohm, aad should have thg value 1,0c0,000,000 in 
terms of the centimetre and"second. ` i 

(4) Tha the resistance offgred to agunvarying electric ourrent 
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by'a column of mercury of a @onstant cross sectional area of 


I square fnillimetre, @d of a length of 106°3 centimetres at the 
temperature of meting ice may be adopted as 1 ohm. 

y That the value of the aes of resistance constgucted” 
by X committee of the British Association for the Advancement 
of Science in the years 1863 and 1864; ang known as éhe British 
Association unét, may be taken as °9866 of the olm. 

(6) That a material standard, constructed in solid metal, avd 
verified by Comparison wh the Bris&h Association unit, should 
be adopted as the standard ohm: 

(7) That for the purpose of replacing phe stand&ra, if lost, 
destroyed, or damaged, and for ordigary use, a limited number 
of copies should be constructed, yhich should be periodically 
compared with the standard ohm and with the British Association 
unit. 

(8) That resistances constructed in solid metal should be 
adopted a? Board of „Prade stand&rds for multiples and sub- 
multiples of the ohm. 

(9) That the standard of electrical, current should be de- 
nominated the ampere, and “should have the value one-tenth 
(@'1) in terms of the centimetre, gramme,@and second. è 

(10) That an unvarying current which, when passed through 
a‘solution of nitrate of silver in water, in accordance with the 
specification attached to this report, deposits silver at the rat of 
O’OoII18 of a gramme per second, may be taken as a current of 
I pew À i 
(11) That an alternating current of 1 ampere shall mean a 
current such that the square root of the time-average of the square 
‘of its strength at each instant in amperes is unity. 

(12) That instruments constructed on the principle of the 
balance, in which by the proper disposition of the conductors, 
forces of attraction and repulsion are produced, which depend 
upon the amount of current passing, and are balanced by known 
weights, should*be adopted as the Board of Trade standards for 
the measurement of current, whether unvarying or alternating. 

(13) That the Standard of electrical pressure should be de- 
nominated the volt, being the pressure which, if steadily applied 
to a conductor whose resistance is 1 ohm, will produce a curf€nt 
of 1 ampere, 

(14) That the electrical pressure at a temperature of 62° F. 
between the poles or electrodes of the voltaic cell known as 
Clark’s cell, may be taken as not differing from a pressure of 
1'433 volts, by more than an amount which will be determined 
by a sub-committee appointed to investigate the question, who 
will prepare a specification for the ties ar and use of the cell, 

(15) That an alternating pressure of 1 volt shall mean a pres- 
sure such that the square root of the time-average of the square 
of its value at each instant in volts is unity. 

(16) That instruments constructed on the principle of Sir W. 
Thomson’s quadrant electrometer used idiostatically, and for 
high-pressure instruments on the principle of the balance, 
electrostatic forces being balanced against a known weight, 
should be adopted as Board of [rade standards for the measure- 
ment of pressure, whethgr unvarying gr alternating. e 


We have adopted the system of electrical units @riginally 
defined by the British Association for the Advancement of 
Science, and we have found in its recent researches, as well as in 
the deliberations of the International Congress on Electrical 
Units, held iẹ Paris, valuable guidance for determining the 
exact neagnitudes of the several units of electrical measurement, 
as well as for the verification of the material standards. 

We have stated the relation between the proposed standard 
ohm and the unit of ré€istance originally determined Wy the 
British Association, and have also stated its relation to the 
mercurial standard adopted by the International Conference. 

We find that consideragions of practical importance make 
it undesirable to edopt a mercurial standard, we have, therefore, 
preferred to adopt a materiaf standard constrgcted in solid 
metal. e 

It appears to us to be necessary that in transactions be- 
tween buyer and selles, a legal character shovfd henceforth be 
assigned to the units of electrical fhe&urement now suggested, 
and with this view, that the iswe of an Order jn Council shoud 
be recommended, undes the Weights and Measures Act, in the 
form aunexed to this report. | at 


: e ; ; 
Specification wferred to ig Resolution 10, 
In the following specification the term silver voltameter means 


the arfangement of appafaus by means & which æn electric 
i 
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current is passed through a solution of nitrate of siler in water. 
The silver voltameter measures the t&tal electrical quantity which 
has passed during the time of the experiment, and by notfhg 
this time the time-average of the current, or if the current has 
been kept constant, the current itself, can be deduced. 

In employing the silver voltameter t8 measure currents of » 
about 1 ampere, the following arrangements should be adopted. 
The kathode on which the silver is to be deposited should take 
the form of a platintm bow! not less than to cm. in diameter, 
and from 4 to 5 cm, in depth. 

The anode ‘should be a plate ‘of gure silver some 30 square cm. 
in area and 2 or 3 millimetres in thickness. ° 

This is supported horizontally in the liquid near the top of the 
solution by a platinum wire passed through hole in the plate at 
opposite corners. To prevent the disintegrated silver which is 
formed on the anode from falling on to the kathode, the anode 
should. be wrapped round with pure filter paper, secured at the 
back with sealing- wax. e 

The liquid should consist of a neutre! solutioħ of pure silver 
nitrate, containing about 15 parts by weight of the nitrate to 85 
parts of water. 

The resistance of the voltameter changes somewhat as the 
current passes, To prevent these changes having too great an 
effect on the current, some resistance besides that of the volta- 
meter should’ be inserted in the circuit. The total metallic 
resistance of the circuil should not be less than 10 ohms, 

Method of making a Measurement.—The platinum bow! is 
washed with nitric acid and distilled water, dried by heat, and 
then left to cool in a desiccator. When thoroughly dry, it is 
weighed carefully. 

It is nearly filled with the solution, and connected to the rest 
of the circuit by being placed on a clean copper support, to 
which a binding screw is attached. This copper support must 
be insulated. é $ 

The anode is then immersed in the solution, so as to be well 
covered by it, and supported in that position; the connections 
to the rest f the circuit are made. 

Contact is made at the key, noting the time of contact. The 
current is allowed to pass for not less than half an hour, and the 
time at which contact is broken is observed. Care must be 
taken that the clock used is keeping correct time during this 
interval. ẹ ; 

The solutign is now removed from the boy), ard the deposit 
is washed with distilled water and left to soak for at least six 
hours. It is then rinsed successively with distilled water did 
absolute alcohol, and dried in a hot-air bath at a temperature 
of about 160° C. After cooling in a elesiccator, it is weighed 
again. The gain in weight gives the silver deposited, 

To find the current in amperes, this weight, expressed in 
grammes, myst be divided by the number of seconds during 
which the current has been passed, and by 0'001118, @ g 

The result will be the time-average of the current, if during 
the interval the current has varied. 

In determining by this method the constant of an ifstrument 
the current should be kept as nearly constant as possible, and . 
the readings of the instrument takenat frequent observed inter- 
vals of time. These obsefvatiuns give a curve from which the 
reading corresponding to the mean current (time-average of the 
current) can be found. The current, as calculated by the 
voliameter, corresponds to this reading. ° . 

° 





NOTES. 


THE Integnational Meteorblogical Conference'at Munich was 
opened on Angust 26. Dr. C. Lang, Director of the Bavarian 
Meteorological Service, was, yanfhously elected Present. 
Prof. M. W. Harrington (Chief of the United States Weathe, 
Bureau) and Prof. E. Mascart (Director ofthe French Meteoro- 
logical Service) were elected Vice-Presidents. Mr. R. H. Scott 
(Sctretary gf the Meteorological Office), Dr, F. Erk (Munich), 
and M. L. Teisserenc de Bort (Paris? were elepted Secretaries. 
Thirty members were present, including representatives from 
Bfazil, Queensland, and the United States. We hope in a, 
future number to give some account of the procegdings. š 


Dr. BARCLAY, whose death at Simla has been announced, 
fas ‘working on the Leprosy Commissio® ande his loss is 
e bd g 
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d&scribed ty the Indian press as not only a severe one to 
India, but for the whole Scientific world. His special study 
wa’ cryptogamic batany. He made important researches in 
diseases of Indian plants, and hai gained a continental repu- 
tation. Several of hi papers were published in the Linnean 
His great ambition was to solve 
Indian wheat disease, and he was to have studied coffee disease 
in Southern India next winter. y 


PARTLY owing o Dr. Baralay’s death, the Indian Leprosy 
Report will be delayed a short time. The practical work is 
virtually completed, and the Draft Report for the Government 
of India is in type. ghe chief work now consists in correcting 
the proofs and the preparation of the plates, maps, and sta- 
tistics, On the two main questions with which they wére to 
deal, viz. the cqntagiousness and hereditary transmission of the 
disease, the Commission “have come to a unanimous decision, 
but their conclusions wäl not be known till the Report is pub- 
lished by the National Leprosy Fund. 


_ THE statutory ninth meeting of the International Congress of 
Orientalists began in the hall of the Inner Templ€ on Tuesday, 
when an address was delivered by the Master of St. John’s 
College, Cambridge. $ K 


AN election to the Coutts Trotter Studentship, at Trinity 
College, Cambridge, will take place next month. Applications 
from candidates must be sent in to the College office, addressed 
to the Secretary of the Coutts Trotter Studentship Committee, 
on or before October 15, The studentship is tenable for two 
years, and is for original research in physiology or in physics. 


WE are glad to learn that a number of the friends*of the late 
Mr. N. R. Pogson are thinking of raising a memorial to him 
in Madras. 


WirH reference to a recent note, we learn from New South 
Wales that the Minister for Mines and Agriculturethe Hon. 
Sydney Smith) ha® appointed Mr. Niel Harper, fofmerly agairy 
fawmer of excellent repute in the South Coast District, to take 
charge of the travelling dairy, which is to be sent to the different 
districts of the colony Whder the control of the Department @f 
Agriculture. It will be necessary for the Agricultural Society, 
or a local Committee, to provide the requirements of the dairy 
sueh as agbuilding suitable for its operations, and giving accom- 
‘modation sufficient for temp pupils, who will be thoroughly in- 
structed in all dairying operations. Also, for the carriage of 
the plant to and from the nearest railway station or wharf to 
the scene of operations, together with the necessary labour to 
assist in the rough work of cleaning@@up, &c. The Society, or 
Committee, will need to provide also a sufficient supply of milk, 
say about fifty gallons dgily, for the operations of the dairy, and 
‘plenty of cle#n water for washjng butter and cleaning up. Each 
Society, or Committee, undertaking to furnish these require- 
ments will be entitled to nominate at least ten pupils (either 
male or female) for the full course of instruction in dairy opera- 
“Yons, whọ will Ríterwards be examfhed with a view to receiving 
a dairy certificate in the event of their showing a satisfactory 
knowéedge of the course offinstzuction. OF course the general 
pitblic will be admitted to see alf the operations of the dairy, 
which will work for days at each place where set up. All 
istrict Societies and Committees desiring to have the benefit of 
this course of instruction fer thei localitig: should make efrly 
application to the Direeto? of Agficulture, from whom regula- 


tions and instructions can be obtained. Is our Minister of 
Mericulture doing anything similar ? z 
e 
AT the reqpest of the Russian Ambassador in London, the 
Secretary of State {or India has asked the Government of India 
to afford facilitieseto Prof. Tichomiroff, who is about to visi® 
NO. bI40, VOL. 44] z 
a 7 S e D e 
e 


436°. NATURE 


[SEPTEMBER 381 Sot 





> . 
certain parts of India, Ceylof, and “China, with the view of 
studyigg the administration of botanical ardens and’ cinchona 


plantations, and to M. Gondatti, who is abdlt to s@idy tea and 


silkwerm cultivation in India, Gylon, and China. e 


CAPTAIN WAHAB, R.E., will have charge of a party which 
is to make a “survey of the, country round A@en during the 


coming winter. 8% e e 


Mr. GrigsBacu, of the Geological Survey of India, has pro- 
ceeded with a survey party to Upper Burmah, where he vill 
remain about two years tò examine thoroughly the geological 
condition of the cBuntry. ° 


AN important resolution of the Government of India on the 
reorganization of the superidr staff of tfe Thdian Fortst Depart- 
ment has been issued. At an extra yearly cost of thręe lakhs of 
rupees, the Imperial ang Provincial Services are to be separated. 
The Imperial is to be recruited solely under covenant with the 
Secretary of State, and the average pay raised 6 per cent. ‘The 
Provincial Service gives 126 appointments, up to 600 rupees a 
mé@nth, to natives of India. The Forest Department is the first 
to introduce a complete scheme under the Public Service Com- 
mission. e 


NinE members of the Aize Arctic Expedition arrived at 
Halifax, N.S., on August 30. The Expedition reached 77° 43 
N., and 70° 20’ W. They have brought with them immense 
collections of flowers, herbs, and butterflies, some of which were 
previously unknown. It is stated that “they found all the 


published chawts of Greenland to be incorrect.” 
e 
EXPERIMENTS for the production of arttitial rain are now 


being made in Texas, They are conducted by nfembers of the 
Signal Corps, acting under the direction ef the Minister of 
Agriculture, and have been undertaken in accordance with a 
vote of the United States Congress. Adequate reports on the 
subject have not yet reached this country, but it is claimed that 
the experiments have been attended by remarkable success. 


Mr. GEORGE ForBES,writing to the Times on August 31, 
gave the following account of a meteor which he had seen at 


„Maidenhead on the previous evening at 8h. 2am. :—‘‘It was 


brighter than Jupiter when I first.saw it; it lasted three 
seconds from the time I first saw it, steadily increasing in 
size and brightness, becoming pear-shaped, and blue showing in 
its rear part when at its brightest—7z.e. just before extinction. 
There was no train, the luminesity not extending more than 1° 
belffnd it. At the end it Became intemfely bright, and-then dis- 
appeare®suddenly. It passed a little south of a Cassiopeiæ, and 
also a little south of y Andromediz. ‘I ferst saw it at 1h. 45m. 
R.A. and 50° N. Decl., and it ended at 2h. om. R.A. and 39° 
N. Decl.” a 


In the Meteorologische Zeitschrift for July, Prof. Hf, Mohn 
discusses the present methods of reduction of Meteorological 
obseffvations ; after the completion’ of twenty-five years of obser- 
vations at the Norwegian stations, he has decided upon making 
certain more or less infportant alterations, commencing fr®m 
January 1 last, (1) AS regards preSsure, to igtroduce the cor- 
rection for standard gravity at, sea-level, in latitude 45°, which 
amounts to 0°16 incle between the equator and the Poles, and 
to as*much as 0:03 inch between two extreme stations of the.es 
Norwegian system. And tq apply*a corréction due to diurnal 
range (to be determined from, hourly observations) to the 
mtnthly means ofttairfed and published from two or three ob- 
servaYons daily, (2) Similarly, for temperature and humidity, 
to apply corrections to the published motithly values obtained 
from two or three, daily opservationse He fully explains the 
methods he has adopted for obtaining the @orrections to be 
applied, ag | we thik the nPuter is@orthy of tbe attention of 


° 
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meteorologists who publish their fesults. Prof. W. von Bezold 
gives an interesting Simmary of his paper on the thegry of 
cyclones, whfch he hia before the Berlin Academy in December 
last® @nd in which he treated of &e more recent views regaeding 
the laws of atmospheric circulation ; he glso refers Jo various 
points which havwe to be dealt with for the furthersadvancement 
e 


of the sciencg. é 


M. LANCASTER has recently indicated in Ciel et Terre the 
diygrgences from normal temperature in Europe iff ghe five 
years 1886-90. It appears (and is shown in a map) that the 
centre of the ‘‘island of cold” lias over thegiorth of France, 
the south of Belgium, and the most western parts of Germany. 
From this centre the cold decreases pretty regularly outwards 
on all side€ to a neki] circular litte of zil divergence, which, 
embracingsthe whole of Great Britain, crosses the south of 
Sweden, then goes along the German-Ressian frontier, through 
Hungary, the south of Italy, the north 9f Africa, and across 
Spain. Throughout this inclosed region abnormally low tem? 
peratures have prevailed. Siberia, too, shows thermal depres- 
sion, which M. Lancaster thinks may be connected with that %in 
Western Europe. 


e 

Sr. H? Morize,. astronomer at the Observatory of Rio de 
Janeiro, has just published a ‘‘ Sketch of the Climatology of 
Brazil,” which will be welcome to meteorologists, as hitherto 
systematic observations have only been published for a very few 
points of that immense country, covering 39° of latitude. The 
present sketch has been drawn up mainly from the observations of 
travellers and private observers. We can only extract a few 
brief n&tes. Thuaderstorms are very frequent all along the coast, 
and are mostly harmless; regular cyclones are very rare—the 
most dangerous winds are the pamperos, which blow from ¢@he 
south-west, and have been fully described by the late Adairal 
Fitz-Roy, and a still more rare and dangerous wind which blows 
from the south-east. As regards temperature, the author has 
divided the country into three zones, and some valuable data are 
given for various localities. Parts of the country are subject to 
prolonged drought ; it is said that at ¿Pernambuco no rain fell 
during the whole year 1792, and a third of the population died 
fron its effects; droughts have recurred during the present 
century with some regularity, the last being in the year 1888-89. 
The most complete series of observations is that for Rio de 
Janeiro, which dates from 1781, with occasional interruptions. 
The highest shade temperature was 99°°5 in November 1883, 
and the lowest 50°°4 in September 1882, There are also good 
series of observations for Rio Grande @o Sul and São-Paulo® 


ONE of the most important contributions made of late years to 
our knowledge of the mbryology of flowering plants is to be 
found in a paper by a lady, Mdlle. C. Sokolowa, in the Bulletin 
of the Imperiale Society of Naturalists of Moscow. It relates 
especiaRy to the formation of the endosperm within the embryo- 
sac of Gymnosperms, the particulars of which are described in 
great detail. The process is somewhat intermediate baiween 
that of ordinary cell-division and that known as free cell-forma- 
tien. It isa group of short cells belonging to the parietal layer 
of this endosperm that ultimately develop into the corpuscles or 
secondary embry®-sacs, the Qomologues of the archegones of 
Vascular Cryptogams. In the tendency djsplaye& by Pirus and 


,Cebhalolaxus towards the early differentiation of these ‘ells, 


Mdlle. Sokolowa saes*the foreshadowing of théprocess which is 
universal in Angiosperms, the “formation of te embgyonic 
vesicles before that of the end&sperm. Zedra exhibits a still 
closer approximation in this respect to Angiosperms than go the 
Conifers. In the same nunfber of the Buletin is an %nteresting 
and important paper by Prof. Goroschankja on the ‘Structure 
and Reproductiog of Chiamydomorlas.” The former paper is 
writtehi in French, the lateac in Geman. © 
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Tue survey of the cañon of the Colorado has now been com- 
pleted, and Mr, R. B. Stanton has given a full account of it in 
the American Engineering News. In spite of the great depths 
of the cañon and the cliffs of sandstone, marble, and granite 
composing it, a railway can in his opinion be built through it 


without much tungelling, thus opening up some of the grandest @ 


scenery of tke world. In many places the cañon expands into 
wide valleys, and even where it narrows there are terraces along 
the sides like the ‘parallel roads” of Glen Roy in Scotland, 
which seem designed by nature fo» track andjrail, The tribu- 
taries which enter the cañon laterally are as a rule small, and can 
be easily bridged. The distance of 1019 miles through the 
cafion district will only comprise 20 mileg of tunnelling and 99 
miles of granite cutting. 


AT the meeting of the Linnean Society of New Sputh Wales, 
on June 24, Mt. C. Darley exhibited %me very’ large examples 
of the shells of the mud oyster (Ostrwa gdulis, var. angasi) ob- 
tained during dredging operations in Rozelle Bay, Sydney Har- 
bour, They occur in great numbers at a depth of 10 to 12 feet 
below low water-mark beneath a layer of black mud 3 to 4 feet 
thick, and are much larger than specimens now to be found 
living in the harbour, The two valves of one pair weigh 
3 pounds 12 ounces, and measure about 8 x 6 inches, 


e 

IN Nature Notes for August Mr. R. T. Lewis, on the 
authority of a correspondent in whose trustworthiness he has 
entire confidence, gives a curious account of the appreciation 
with which the song of the Cicada is heard by insects other 
than those of its own genus. - Thæ correspondent has frequently 
observed in Natal that when the Cicada is singing at its loudest, 
in the hottest portion of the day, it is attended by a number of 
other insects with lovely, gauze-like, iridescent wings, whose 
demeanour has left no doubt on his mind that the music is the 
attraction. The Cicada, when singing, usually stations itself 
upon the trunk of a tree with its head uppermost, and the in- 
sects in qfestion, to the number sometimes of fifteen or sixteen, 
forne themselves into a rough semicircle at‘a sIfort distance around 
its head. During a performance one of the insects was obserfed 
occasionally to approach the Cicada and to touch it upon its 
feont leg or antennæ, which proceedfig was resented by a 
vigorous stroke of the foot by the Cicada, without, however, 
any cessation of its song. The insects composing the audience 
are extremely active; and so wary that they take flight at the 
least alarm on the too near approaggof any intruder. Some of 


them, however, have been captured ; and on examination these . 


‘‘ proved to belong to the same family as that most beautiful of 
British insects—the lace-wing fly, Which, indeed, they closely ° 
resemble except as to siz®, their measurement across the ex- 
panded wings being a little over two inches; they have since 
been identified by Mr. Kirby at the Byitish Museum as Wotho- 


e. » 
chrysa gigantea. e 


ACCORDING to a telegram through Dalziel’s agency from 
Vancouver, the Canadian Pacific steamer Yapan, which arrived 
therefrom Hong Kong and Yokohama on Augus? 30, has reported 
a terrific typhoon at Kobe on the 16th inst. All the steamers 
in the harbour dragged their anc@ors, and many native» boats 
were cast ashore and their “crews were drowned. A Gernfan 
steambhip was driven ashore and eight of p: crew were drowned, 
and an Indian barque Singlas was wicked, and all on boaftl 
we lost. Her Majesty’s gunboat Zweed sank. Altogether 
amofig natives and foreign®rs it is ¢eleeved that 250 likes were 
lost. The wind did much damage inshore. In one coast town 
férty-five persons were*killed by falling houses. r 

e 


e 
THE Science and Art Department has issueg its Directory 
(revised to June 1891), with regulations for establishing and con- 
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eTHE Uniyersity College, Bristol, has issued its Calendar for 
tthe session 1891-92. Whide the College supplies for persons of 
~eilger sex above the ordinary school age the means of continuing 
their studies in science, languages, history, and literature, it 
-claims especially to afford appropriate and systematic instruction 


ein those branches of applied science which are more nearly con- 


nected with the arts and manufactures. ® 


° . 
SiR WILLIAM MACGREGOR, Governor of British New 


- Guinea, recently ascended Mount Yule, or Kovio, as he prefers 


to call it. The K®vio range is volcanic and isolated from the 
main chain, of which Mount Owen Stanley is the culmination, 
“The Kovio range is under 11,000 feet high, and is wooded to 
-the very summit. Nafive tracks lead through the forest to the 
‘top of Mount Yule, on the south-west front of which there is a 
magnificent geries of cascades, having a height of 4000 feet in 
all. A new rivér and a wew lake were also discovéred 3 but the 
-animal life of the region was far from abundant. 


THE last Bulletin of the Geographical. Society of the United 
States contains an interesting paper on the curious discovery of 
‘human remains under the Tuolumne Table Mountain of Cali- 
fornia. Bones of men and grinding instruments were there 
found by Prof. Whitney, embedded in auriferous gravel under 
‘lava at the foot of the mountain. Remains of plants belonging ` 
to the Tertiary age, and the bones of extinct Mammalia, such 
:as the rhinoceros of the West and the American mastodon, are 
-also met with in the same strata. Pestles, mortars, and broken 
-spear-heads are the most remarkable of the implements dis- 
covered. é ° 


From the last Report of the Council of the North China 
„Asiatic Society of Shanghai we learn that the printers have now 
in hand a most valuable work by Dr. Bretschneider on the 
’** Botany of the Chinese Classics,” the publi:ation of which, on 
raccount of its length and technical difficulties, has been much 
delayed. Some time, however, must yet elapse befare it can 
be issued. Mr. Faber has undertaken the difficule task of cor- 
‘recting the printer’s proofs and adding many notes, which will 
render the work the most comprehensive and useful book which 
has yet appeared on Chgnese botany, 


THE new number of the Zxternationales Archiv fiir Ethno- 
graphie (Band iv., Heft 4) opens with an interesting paper by 
Pref. A.C. Haddon, on the Tugeri head-hunters of New 
Guinea. Mr. J. J. M. de @goot has an article on the wedding 
garments of a Chinese woman, and Dr, Julius Jacobs discusses 
(in Dutch} the ideas of Dr. Ploss on the origin of circumcision. 


Messrs. WEST, NEWMAN, AND $0., have reprinted from 
the Journal of Botany for 1891, a ‘‘ Key to the Genera and 
‘Species of British Mosses,” by the Rev. H. G. Jameson. The 
:anthor explains that his Work is not intended to take th® place 
of a more detailed text-book, båt merely to serve as a clue by 
which the student may ascertain in what part of his book he 
should look for the description of any unknown specimen. é 


e WE hage received a Report on “Astronomical Observations 
‘for 1886, by George H, Boehmer. Directors of observatories, 
and al$tronomers generally” arẹ garnestly requested by Mr. 
Rothmer to criticize hig work freely, and to send himə such 


-corrections and addit@gng as may seem to them necessary or 
desirable. s 


e 2 id 
Messi@s. W. WESLEY@\N© Son ‘have published a catalogue 
-of botanical Books which they are offering for sale. . 


hd 

Ae additions to thegZoological Society’s Gardens during the 

‘past week inclyde a Macaque Monkey (Afacacus cynomolgus 2) 

from India, a Pincfle Monkey (Aidas edipus 8). from New 

Granada, pregentedeby Mr. H. Wather; a Roseate Cockatoo 
S : 
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e e 
(Cacatua roseicapilla) from Afistralia, presented by Mrs. Any 
Jones, F.Z.S.; a Slender-billed Cockafoo {Licmetis tenutros- 
ris) from South Australia, 
Marbled Polychrus (Polychrus® marmoratus), a Thick-n@Red. 
Tree-Boa (Zgzcrates cenchris) from Trinidad, presented by 
Messrs R. Re Mole and F. W. Urich; a -e— Salamander 


presented by Miss’ Caplen ; a l 


(Améblystoma punciatum) from North America, Wesented by ` 


Mr. J. H. Thomson; a° Smooth Snake (Coronella devis), 
European, presented by Mr, F. C. Adams; a Great Kangaroo 


(Macropis giganten, a Greater® Sulphur-crested Cockatoo - 


(Cacatua galerita) from Alstyalia, deposited. 
G 
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STARS HAVING PECULIAR SPECTRA.—From a ca@mmunica- 
tion by Prof. E. C. Pickering to Astronomische Nachrichten, 
No. 3054, it appears that the Aydrogen lines G and 4 are 
bright in a photograph of the spectrum of a third-type star, 
BAL. + 39° 4851 (R.A, 22h, 24°7m., Decl. + 39° 48’, 1900), 
taken on July 6. And an examination of the photographs of 
thi? region taken on different dates has confirmed the long- 
period variability of which this spectroscopic appearance is now 
recognised as a distinctive feature. The seventh magnijude star 
D:M.`— 10° 5057, whose approximate position for 1900 is 
R.A, 19h. 17°7m., Decl. — 10° 54’, has been previously an- 
nounced as having a spectrum of the fourth type, but later 
photographs show that the lines in the spectrum are not those due 
to hydrogen, but are sometimes seen to be broad bands, and at 
other times as doubles, These peculjarities, however, cannot 
be made out in the visible spectrum of the star. A 


PHOTOGRAPHY OF SOLAR PROMINENCES.—At the meet- 
ing of the Paris Academy of Sciences on Auwust 17, M. Des- 
landres exhibited some of the results he has obtained since May 
in the photography of bright lines in solar prominence spectra. 
The negatives exhibit good reversals of H andeK, and the first.two 
lines of the ultra-violet hydrogen series. And M. Deslandres 
finds from a direct comparison with a Giessler tube that the 
bright line a little less refrangible than H is really due to 
hydrogen. It is proposed to construct an apparatus by means 
of which the prominences at all points on the sun’s limb may 
be photographed and their velocities determined. That two 
observers, Prof. Hale ang M. Deslandres, should have been 
simultanedusly working to attain the same object is somewhat 
remarkable. From the various papers published by the former 
gentleman, it appears that he obtained the first reversals of HI 
and K in prominence spectra about the middle of April, and the 
first photograph showing the form of a prominence on May 7. 


Encke’s COMET (c 1891).—The following ephemeris is from 
one given by Dr. Backlund ingthe Bulletin Astronomique for 
Augyst :— ° e 
Ephemeris for Berlin Midnight. 


1891 . RA Decl. Log r. Log aà. 
hm s. a u 

Aug. 28... 5 229 .. +35 8 O ... 00563 ... 00454 
Sept. I.. 63122 ... 35 9 5 «. 00316 ... 00220 
ie Se J E E T T E 5 O°0045 «4. E025 
» 9- 73536 .. 3349 9 ~. 9°9749 ... 9°9850 
s 13.. 81025 .. 3158 4 «. OO4M ... O'O7I9 
es g7 » 84549 «. 29 29 Je = 9°9060 ... 9°9638 
» 21.4. 92059 ... 2616 9 ... 9°8655 .. 9°9626 
» 25.. 955 O m 2225 7 . 98200 ... 9°9677 
» 29... 102727 2 18 4 7 .. 97689 ... 9°9727 
Oct. 3... 10 58 18 è 13 22, °6 -Q@7120 ..: 99983 
m Pe 10-27 55 ou, 7 8 Q7- 2 9°6503 ... 0'0223 
so IE.. 11057 2 1. + 323 2 9'5897 ... 0°0498 
n l5. I2 2630 m - 144 4 9°5744 ... 0'0783 
ty IQ... 12 56 53 6 46 gl -ø 95336 ... O'1050 
no 23.. I3 27 40 we S124 3 9°5634 ... 011278 
» 27.. 13 58 6 15 26 8 .., 9°6187 ... o-1472 
s 31.. 14 2p 27e... -18 39 3 96809 ... 0°1646 


The comet is now in Auriga, Which is in the north-east about 
1op.m. @n September 8 it passes fbout 2° north of Castor. 
A New AsTERoIp €). Auguste!2, Dr. Palisa observed 
what may be a new asteroid, or, according to Br, Berberigh, it 
“may turn Mt to be identical With . 
may turn o e identical i Cor EN ° 
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YUPITER AND HIS MARKINGS. 


[DURING the la$t few years, Jupiter has been situated'so far 

@q south of the equator th@ telescopic observationsghave 
had to be pursued under all the disadvantages inseparable from 
viewing an object af a low altitude. Bat the conditions are 
now much impreved ; the planet, though still in $outh declina- 
tion, will begsome 11° nogh of hi$ position in 1890, and will 
therefore remain much longer above the horizon, and present a 
better defined and larger disk than during the few preceding 
oppositions, so that the stedy of his surfgce-markings may be 
resumed under very encouraging circumstances. 

The great red spot has been visgble and itg appearance and 
movements closely watched during thirteen years, for it wasgin 
July 1878 that it was first announced as a striking object. But 
it probably, existed Iqng pefore this, for the drawings of previous 
observers include forms which have a very suggestive resem- 
blance to éhe red spot, though they are under a less conspicuous 
aspect. There is, in fact, little doubt ghat this marking is an 
old feature, but it is liable t8 considerable variations of tint, 
indlucing obvious changes in its general aj%pearance as presenteg 
to telescopic observers. Layers of cloud, moving with unequal 
velocities and at different elevations above the surface of the 
planet, probably overlap the spot and partially obliterate it®at 
times, but its definite elliptical outline has been always pre- 
served, apd its dimensions have not varied materially? It is 
the colouring of the spot that has exhibited inconstancy, and 
especially that of the central region, which changed from a brick- 
red in 1878-81 to a very light tint, differing little, if at all, from 
the other parts of the planet’s disk in the same latitude. But 
the margin of the spot has been more durable, and it was 
visible for several years eas a pink ellipse, offering a great 
similarity to the ellipse seen by Gledhill in 1869--70. 

After a somewhat precarious existence, the spos appears to be 
recov@ing prominence, though its present aspect will not bear 
comparison with the features it presented about twelve years 
ago, Still it?s now a fairly conspicuous marking, with a depth 
of tint far more pronounced than in the years 1884-85. The 
central part of the spot appears to have regained the reddish 
hue, and the general appearance of the object is sufficiently 
marked to recall the grand views it afforded at the period of its 
best display. 

The variable motion of the spot has formed one of its most 
interesting attributes, and I give below a table of the mean 
rotation-period deduced from observations during the last eleven 
oppositions of Jupiter :-— e 


Limiting dates. Rotations. i Period. 
. m. S. 

1879 July 10—1880 Feb. 7 x 512 9 55 342 
1880 Sep. 27—1881 Mar. 17... 413 9 55 35°6 
1881 July 8—1882 Mar. 30 .... 640 9 55 38:2 
1882 July 29—1883 May 4 . 674 9 55 391I 
1883 Aug. 23—1884 June 12 °. 710 9 55 39'I 
1884 Sep. 21—1885 Jul 8 ... ° 700 9 55 392 
1885 Oct. 24—1886 July 24 ... 659 9 $5 4r 
1886 Nov. 23—-1887 4ug. 2 609 9 55 40'5 
1888 Feb. 12—1888 Aug, 22 462 9 55 40'2 
1889 May 28—1889 Nov. 26 439 9 55 400 
1890 May 22-e1890 Nov. 25 451 9 55 40°2 

e 


On Augu% 7, 1891, I re-observed the spot with a 10-inch 
reflector, power 252, and found it well-defined and fairly con-o 
spicuous. It passed tht central meridian of the plaket at 
ith. 32m., so that it followed Marth’s zero meridian (System 
Ib) only 3 minutes. This nearly sgrees with two observa- 
tions by Mr. A. S. Williams in May ,last, which placed the 
spot 4 minutes Behind the zero meridian. Mr. Marth’s com- 
putations are to be found if tle /ozthly Noces for March 
1891, and they supply a valuable guide to@ill students of Jovian 


ee, phenomena. 


Apart from the red%spot,®it is desirable tha? the white spots 
near the planet’s equator, and the “sinfilar markings which, verge 
the northern side of the north equatorial Delt,eshould be assidu- 
ously followed, and their individual rotation periods ascertained 
from a number of fresh observations, These markings are 
severally controlled by proper motions of very irregular cha- 
racter, and some singular alternations af visibility also affect 
them. Mr, Willjams finds that the* equatorial white spots have 
exhibided a great slackegjpg of sgeed ingrecent ygars. This 
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variation apparently affecis the entire equatorial fone, and it 
will be important to determine tfe exact extent of it, and 
whether it is sustained in the present year. The change®of 
velocity alluded to are scarcely progressive in the same direc- 
tion ; we may expect to find an acceleration sooner or later tu 
compensate for thé relatively slow movement of the spots in the 
few past years. It is not unlikely that the various markings 
show oscillations of speed recurring at uniform intervals, 

Students of this interesting planet will find abundance of 
materials to collate and discuss. There is ample evidence of 
the reappearance of certain featuses after pgriods of non-visi- 
bility. Some of the more durable markings apparently suffer 
temporary obscuration by vaporous masses syspended above 
them in the Jovian atmosphere. The disposition of the belts is 
also liable to changes, though not so r@pidly as is generally 
supposed, for many of the alleged variations have been due to 
differences in telescopic definition or to the rapid rotation of the 
planet ; circumstances which have not always keen adequately 
allowed for. ® @® WF. DENNING. 

6 


. SCIENTIFIC SERZALS. 


American Fournal of Science, August.—Some of the 
features of non-volcanic igneous ejections, as illustrated in the 
four “ Rocks” of the New Haven region, West Rock, Pine 
Rock, Mile Rock, and East Rock, by James D, Dana. A few 
of the conclusions arrived at from the observations recorded in 
this paper are that igneous eruptions occurred in the New 
Haven region after the sandstone had been upturned. The liquid 
rock forced its way between layers of the sandstone, and hhed 
it up where the pressure of the rock was not too great to prevent 
the upheaval. This istrusive actton was favoured by the fact 
that the fissure supplying the Java was inclined in the same 
direction 2g the layers of the uplifted sandstone, And the folia- 
tion of the underlying schists did not determine the course 
and dip of the supply fissures. The paper is illustrated by 
several excellent photographs of the formations investigated,— 
Note on a reconnaissance of the Ouachita mountain system is 
Indian territory, by Robert T. Hill.—The continuity of solid 
and liqui@, by Carl Barus. By means of the simple arrangement 
desczibed in@his paper, the author is able to æbtain at once the 
isothermals and isopiestics, and therefore the isometrics, bgth 
for the solid and liquid states of the substances experimented 
upon. The relation of solidification and fusion to pressure and 
the pressure changes of the isothermal sBecific volumes of solid 
and liquid at the solidifying and melting points can sbo be 
determined. And from such results the character of fusion and 
the probable position of critical and transitional poings can be 
found. The author has as yet only investigated the behaviour 
of naphthalene by his method, butefe whole work throws con- 
siderable light upon the relation of pressure to phenomena of 
fusion and solution.—Note on the asphaltum of Utah and 
Colorado, by George H. Stone. “Tee author has visited ali the 
known asphalte fields of Vestern Colorado and North-l-astern 
Utah. The observations he has made bear upon the origin of 
petroleum, asphalte, natural gas, and other subterranean hydro- 
carbons, but the facts are hardly suffcient to lead to definite 
conclusions.— Photographic investigation of profhinences anc 
their spectra, by George E. Hale. Account is given of the 
methods employed by the author for the photography of invisible 
solar prominences. Special attention has been directed to she 
photowraphy of the bright yomncnce lines rugping through H 
and K, with a slit tangential to the sun’s limb. Fourreprodue 
tions of negatives showing prominences illustrate the pape:.—.\ 
gold-bearing hot spring deposi, by Walter Harvey Wedi. A 
microscopical and chemical @xamination of some specimenseui 
ore ffom the Mount Morgan Gold Méne, Queensland, demon? 
strates that the mine is a deposit of aghM spring, the ore being: 
a giliceous sinter impregnated with auriferous hematite. ‘IThs 
is the only hot spwing depgsit tha has been found tg contain 
gold in commercially valuable qu&naties, and although the 
sinter deposits from the hot springs of Yellofstone Park 
resemble those from Bount Morgan, no trace of the |.reciaws 
metals has been found in them.—Res'eraticn of Stegosaurus 
by O. C. Marsh. The species restored is Stevosaugras ungulatus, 
from the Upper Jurassic of Wyoming. & plate, representing 

athe reptile one-thirlieth its natural size, accompanies tte paper. 
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folowing articles :—Franklin’s kite experiment, by A. McAdie. 
After giving various details respecting Franklin’s experiments, 
the author describes similar experiments recently carried on at 
the Blue Hill Observagory, near Boston, U.S., the chiefadvance 
® being that at every step the electrical potential of the atmosphere 
was measured by an electrometer. The kite was gent up on 
several days, and at a height of 1000 feet sparks over § inch in 
length were obtained ; while abnormal movements of the stream 
of water frum the electrometer during electrical disturbance 
always foretold when a flash 8f lightning was about to occur.— 
Cloud heights and velocities at Blue Hill Observatory, by H. H. 
Clayton. Thisepaper contains the results of cloud observations 
made at Mr. A. L. Rotch’s Observatory during the last five 
years. The average heights of some of the principal clouds 
were: nimbus 412 metres, cumulus (base) 1558 m., false cirrus 
6500 m., cérro-stratus 9652 m., cirrus 10,135 m. The 
cumulus is ħigbest at Blue Hill during the middJe of the day. 


The Upsala observationshow that the base of the cumulus, as _ 


well as the cirrus, incregses in height until evening, but neither 
of these conclusions apply to the observations at Blue Hill. The 


average velocity found for the cirrus (82 miles an hour) is twice | 
The extreme velocity wag , 


as great as that found at Upsala. 
found to be 133 miles an hour. A comparison between win 
and cloud velocity shows that below 500 metres the wind 
velocity is less than the cloud velocity. Above that, the excess 
e of the cloud velocity increases up to 1000 metres, and then 
decreases again till about 1700 metres, after which it steadily 
increases. This decrease between 1000 and 1700 metres is very 
probably due to the fact that the clouds between 700 and 1000 
metres were mostly observed during the morning, when the 
cumulus moves most rapidly, and that the clouds between rooo 
` and 1700 metres were mostly observed during the afternoon, 
when the cumulus moves sl8west.—Meeorological kite-flying, 
by W. A. Eddy. This is an account of some experiments made 
at Bergen Point, New Jersey, to determine the vertical extension 
of warm air currents by means of self-recording thermometers 
carried by a kite string. Experiments showed that an altitude 
of 1800 feet could be obtained by using one kite, and that many 
hundred feet could be added to the altitude by lifting the weight 
of slack string by fastening on larger kites, It is estimated that 
by this means an altitude of 4000 feet was obtainfl.. The 
minimum temperafure at an altitude of about 1$o0 feet, on 
February 14 last, was only 2° lower than at the surface, 
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PARIS. e 


e Academy of Sciences, August 24.—M. Duchartre in the 
chair.—Remarks on the dyfemnic conditions of the development 
of cometagy tails, by Dom Et. Siffert. —Résumé of solar observa- 
tions made at the Observatory of the Roman College during the 


_ *second quarter of 1891, by Ma. Tacchini.—On cyclic systems, by 


A. Ribaucour.—A property of involwtion, common to a group 
of five right lines and a system of nine planes, by M. P. Serret. 
—On the tension of water-vapour up to 200 atmospheres, by M. 
; . : 1638 — 0'0005 P? 

€h. Antoine.» From the expression ¢ = —~——___2_»— 225, 

50402 ~ log P 
deduced from the experimental results of MM. Cailletet and 
Colardeau, the author deduces formule for the calculation of P 
to a first approximation, by the aid of the general formula 


R= a(5*¥, given by J. Bertfand to express ghe tension 


of vapgurs. The formule ggven are :— 


e °P} = [00058824 (¢ + 70)}*"*afplicable from O°-100" 5 
Pl = [0°0064516 (¢ -® 55)}5'5 applicable from 50°-2008 ; 
0, P! = [0‘0071069 (M -ə 41)]°° applicable from 220°-365°, 


The valye P! is then used iœ Cailleget’s forngula to calculate P, 


* of which tabulated valueware given*—On the rejection, by” the 


liver, of bile Introduced into the blood, by M. E, Wertheimer. 
‘Me author has examined the bile of doge before and after thg 
injection under varying conditions of sheep’s bile. The cha- 
racteristac absqyption spectrum of cholohematine, a colouring 
matter not present @ the bile of the dog, but always a con- 
` stituent ofesheep’s bile, was invariably found in bile secreted by 


the dog’s liver after injection; thus an indisputable proof is*i*Books, Pamphlets} and Serials Réceived .. . . 
e . 
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THE American Meteorolggical Journal for July contains the | given that the liver takes out bile constityents from the blood, 


and passes them into the alimentary canal ungltered. 
Ld 
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Academy of Sciences, July 4.—M. Plateau in the chair, 
—On hoar fipsts, by M. Folie. Some obsegvations of the 
ravages caused by frosts which occurred on June 12 and 
13 indicate that, if the *gultures ofthe Ardenne® are to be 
preserved from such disastrous effects, the plateau must be 
again plgr@ed with trees, The frosts appear to have hgd 
more effect near tHe soil than afsome metres above it, 
On one of M. Servais’s theorems, by M. E. Catalan.—On an 
extension of M. Ylermite’s fiw of reciprocity, by M. Jacques 
Dé&uyts.—On two new Lerneopodians, one of which is found 
at the Azores, and the other on the coast of Senegal, by M. 


? P. J. Van Beneden. Description is gi®en*of male and female 





: the cubic surface, by Uf. F. Deruyts. 


Brachiella chavuii found_at the Azores, and of male and female 
Brachiella chevreuxii from the coast of Senegal. Tife descrip- 
tion is accompanied by £ plate.—On a method of generation of 


SYDNEY, 


Royal Society of New South Wales, July 1.—H. C. 
Russell, F.R.S., President, in the chair.—Eighteen new 
membef$ were elected, and the following papers weregread :— 
On Nos. 13 and 14 compressed-air fying machines, by Lawrence 
Hargrave.—Some folk-songs and myths from Samoa, translated 
by the Rev. G. Pratt, with introductions and notes by Dr. John 
Fraser.—On a cyclonic storm in the Gwydir district, and Pre- 
parations now being made in Sydney Observatory for the photo- 
graphic chart of the heavens (illustrated by photographs), by H. 
C. Russell, F.R.S., Government Astronomer. R 

. 
SEA a ce E 
BQOKS, PAMPHLETS, and SERIALS RECEIVED, 

British Cicadæ, Part 7: G. B. Buckton (Macmillan).—Bibliotheca 
Botanica hentai edie Oligocene and Eocene Mollusca in the British 
Museum (Natural History): R. B. Newton(London).—Fossil Botany: H. 
Graf zu Solms-Laubach; translated by H. E. F. Garnsey, revised by I. B. 
Balfour (Oxford, Clarendon Press).~-Synopsis der Hoeheren Mathematik, 
Erster Band: J. G. Hagen (Berlin, eee Botanical Garden 
Second Annual Report (St. Louis, Mo.).—Blackie’s Science Readers, Nos. 
2, 4,and 5 (Blackie).—Free Land: Dr. T. Hertzka, translated by A. Ransom 
(Chatto and Windus).—A Sketch of the Vegetation of British Baluchistan : 
J. H. Lace and W. B. Heftsley (Tandon) Bulletins de la Société 
d’Anthropol8gie de Paris, January and February, March and April (Paris, 
Masson).-Papers and Proceedings of the Royal Society of Tasmania for 
1890 (Hobart). i 
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THURSDAY, SEPTEMBER 10, 1891. | 
A . 
E 
AN EVOLUTIONARY CAŞTIGATION. 
Science or Romance? By the Rev. John *Gerard, S.J. 


(Londo: Catholic Pruth Sociéty, 1891.) 


HAT the doctrine of evolution should got be as 
sweet savour in t&e nostrils ofthe writer of this 

little book is in no way surpysing, but that he should 
attack evolutionists and their ways with the weaponseof 





* flippancy and ridicule is an encouraging indication that 


the said doctrine Has þenetrateœinto quarters from which 
the author evidently thinks it high time to eject this 
modern heresy. Having, seized ethe- scourge, Father 
Gerard accordingly proceeds to laygout all round, de- 
livering his blows with vigour, if not with discrimination, 
and occasionally throwing such force into his strokes that 
the lash recoils and strikes the striker. In happy un- 
consciousness that he hits himself quite as oftene as he 


does his adversaries, the author goes on with his flagella- ' 
tion through six essays occupying 135 pages of somewhat . 


close print. Although, as we have said, the attitude 
taken by the author will cause no astonishment, it is very 
much to be regretted that he has so far put himself out of 
harmony with he spirit of modern biological thought as 
to copfuse the opinions, speculations, and wrking hypo- 
theses of individual exponents of evolution with the broad 
principles of that doctrine. For, however distasteful, it 
may be to Father» Gerard, it is an indisputable fact that 
the acceptance of that doctrine is well-nigh universal, 
and the question whether evolution is or is not a modus 
operandi in nature, has passed beyond the phase of dis- 
cussion among scientific thinkers and workers. So far 
as the author’s attacks are directgd against evolution as 
a principle, his weapon is as a bladder of air against the 
hide of a hippopotamus. It is satisfactory to find, how- 
ever, that amidst the whizzing of his fagel/um the author 
discerns the still small voice of reason :— 

“The one fact given us, is the existence of evidence to 
show that various species of plants and animals have 
probably, or possibly, been developed one from another. 
This, so far as it goes, is matter for scientific treatment ; 
and the theory of evolution, within the limits thus afforded, 
has a right to be calted a scientific hypothesis,” 

We are grateful for small mercies, and it would be 
ungracious to*inquire too closely into the origin of this 
concession, but to those who read between the lines it 
will be appdtent that the thirty years’ campaign carried 
on by evolutionists has not been without result, even in 
the most unpromising fields. 

The antagonist whom evolutionists in general and 
Darwinians in particular have found in the author of the 
work under consideration if a Yoeman e@ot akogether un- 
worthy of their steel. He brings into the arena a certain 


““amount of knowledge of living things Which indicates 


that he is an observer of natuteé in the field. Moreover, 
he shows some understanding of his subject, and doés 
not fall into the error of substituting blundering migcon- 
ceptions for the statemenfs of fact or theory which he is 
combating. Added tosthis theregis a teztain keenness of 
satire running fhrough his essays which adds to their 


piquancy. The name of Father®Gerard on the f{tle-page 
e 
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lead toenothing else ; nothing follo%s from them. Theye 
e 


is a sufficient indication that evolutionists will®find death 
and no quarter in his pages, and the reader will not,be 
disappointed if he turns to these essays with the special 
object of finding the weaknesses of the modern school 
exposed. But While the purely destrfictive attacks of thee 
reverend eritic may give satisfaction to those who belong 
to his school, the *mpartial reader will derive only amuse- 
ment, and the man of science will soon perceive that the 
weapons of attack are not the legitimate implements of 
scientific warfare, but the tricks of disputation concealed 
under a somewhat alluring literary cloak, enfbellished here 
and there with a few flowers of the a@thor’s own culling. 
Having arrived at this general estimate of the work, 
it will not be necessary to do more than take a passing 
glance at ifs contents. The fist essay, entitled “A 


j Tangled T ale,” opens with an attack,on natural selection ; 


the author will have none of it; he objects to the term 
and he denies its efficiency :— 


. 

“Tt would, in fact, be vastly more likely that we should 
cast aces three hundred times running, with a pair of 
unloaded dice, or toss ‘tails’ two thousand times with an 
honest coin, than that a development should be handed 

own by natural selection through ten generations, even 

if we start with so favourable a supposition as that 
one-half of the offspring tend to vary in the required 
direction.” 


This conclusion is based on æ calculation in which the 
whole principle of selection is ignored ! 

The central idea of this essay is, that evolutionists 
have reduced the operations of Nature to “chance,” 
“accident,” and so forth. We are told, at the very 
outset :— 

“ The eardinal point of the doctrine they proclaim is, 
that no puspose operates in Nature, and that the ex- 
planation of everything we see is to be found in tbe 
mechanical forces of matter.” 

e In order that there may be no mi@understanding as to 
what the author means by chance, he defines it as “ the 
coincidence of independent phenomena—that is, of phe- 
nomena not co-ordinated to an end.” By what c@iterioh,, 
may we ask, are “chance” phegSmena, as thus defined, 
to be distinguished from “ pre-determined ” phenomena ? 
Prof. Huxley’s example, quoted from Darwin’s “ Life and 
Letters,” is critically deglt with,“and the author tells us 
that this is “utterly wide of the mark. The phenomena 
here described [a storm at sea] end with themselves, they 


are mere effects, and not, so far as we know, a means to 
obtain a result beyond.” The insight which the author 
appears to have gained into the motive, or want of motive, 
in nature js really most®enviable; the nfan of sciencg 
who must perforce arrive at his conclusions by the cir- 
cuitous roads of observatjog afid experiment can®only _ 
look yith admiring wonder upon a, method which is So 
completely foreign to his philosophy, » A 

This same dummy, chance, is well belaboured throug®- 
out ;eamovwg the sħin, aft@ this frst tilt, we find not only 
Prof. Huxley, but Andrew Wilson, Oscar Schmidt, and, 
ahove all, Mr. Grant Allen, whose form is so terrible 
hacked that he appears to have been in the very centree 
of the fray, if not the chief object of attack?e E 

Tilt the second is headed “ Missing Links,” and the 
énslaught, begins upon Mr, Wallace, ‘whose work .on 
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e grievously mistaken. 
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“ Darwinisgn” appears to have been published in the 
interval between the first*and second essays. And here 
—ferhaps not altogether disconnected with the appear- 
ance of Mr. Wallace’s book—we find that the author has 
executed a series of mental evolutions swith such skill 
that we have to rub our eyes in order to make,sure that 
we have not deceived ourselves as to the position which 
he has actually taken. For natural selection, which, in 
the first essay, was considered to be so feeble as to be 
incapable of carrying on development through ten gene- 
rations, even evith the most favourable assumptions to 
start with, is now cogsidered to be “as yet but hypothesis, 
and hypothesis which needs confirmation from fuller in- 
quiry into the facts of the case, just as much as the other 
hypothesis 8f the contiguity of forms between, one species 
and another.” At any rate, we seem to be justified in 
concluding from thig that, as a scientific hypothesis, 
natural selection ranks with evolution, which, we were 
told in the first essay, had a right to be socalled. The 
change of front has been very skilfully mafle, but that 
there:has been a change is evident from the foregoing 
extracts. 

The way in which evidence, which has been hithert6 
considered as fairly good from the evolutionist’s point of 
view, can be manipulated so as to bear the quite opposite 
interpretation, is a study in intellectual jugglery which 
might be worthy of serioug attention, by certain classes of 
politicians. The second essay furnishes several examples 
of such feats. More especially may attention be called 
to the remarkable way in which the palzontological evi- 
dence is thus disposed of, and still more remarkable is 
the author’s Podsnappian dismissal of the embryological 
evidence. Wallace’s later treatment of natural yariation 


is accepted :— < 


“The variations of form and structure which occur 
among wild animals—and the same is to be said for 
plants—are not occaséonal and minute, but incessant and 
important. There is clearly an end of the objection 

. based on the supposed infinitesimal character of 
variations.” ° 

But if the reader fondly imagines that this admission 
brings the author any nearer to Darwinism he will be 
For in this larger and more widely 
divergent variability Father Geragd sees a “centrifugal 
tendency” by which “every varying climate and soil and 
circumstance on the face of the globe should make its 
ewn speciese or rathef there should be no species at all, 
but a fleeting and evanes@ent succession of individual 


e 
author discovered some absolute criterion of species? If 
the latter is the case, he can hardly e congratulated on 
his definition :— ° e 


“ It"would seem to be T A and plainer to say th8łf'a 
species isa Zermanent group [italics mine] of plants or 
animals framtd in all particulars after a single type.” 


Enough has been H RR thts work to indicate its 
general teądency : its tone, on the whole, is antagonistic 
to evolution, but wth respect t® the special Darwinigi 
form of this thgory antagonism but feebly expresses the 
aufhor’s attitude. In each essay, the attack generally 
centres upon one or two representative writers; eg. the 


“third essay (“The Game of Specufation ”) dealing with 


Mr. Wallace, the fourth (“The Empire of May”) with 
Prof. Huxley, the fisth (“The New Genesis”) with 
Messrs, Grant Alleg and Edward Clodd, and the sixth 
È The Voices of Babel”) with a number of miscellaneous 
aufhorities, such as Mr. Herbert Spencer, Mr. Frederic 
Harrison, the late Prof. W. K. Clifford, and Sir James 
Stephea, of whom the author makes horrid examples by 
the very simple expedient of pitting their opinion? against 
each other. From this general view, it will, be seen that, 
so far as science is concerned, the effect of Father 
Gerard’s last production will be practically #2 Among 
certain classes of general readerseit may be mischievous, 
but we do not imagine that the mischief wgll spread very 
far. As the Criticisms are for the most part destrugtive, 
itis impossible to attempt to deal with “them in detail 
in ghese columns. Where it is possible to gléan a vestige 
of a constructive idea, it will be seem that the main 
point towards which the author appears to be driving is 
that the doctrine of evolution—especially in its Darwinian 
form—is destructive of the notion of preconceived and 
determinate “ plan,” e.g. :— 


“Intripsic forces wofking definitely towards one play 
not indeterminate forces swept hither and thither by 
external agencies like a cloud of dust, are suggested by 
the phenomena of nature.” 


We have become so accustomed to this style of criti- 
cism from all kinds of anti-evolutionary writers that it is 
almost superfluous to attempt to deal with it again. But 
it may really be aske@ whether “hose who are so con- 
stantly dinning this idea of a “plan” in nature will now 
condescend to give us some idea wh&t that plan is. If 
“intrinsic forces are working definitely towards one 
plan,” surely the author to whom has been permitted this 
glimpse into the inner sanctuary might enlight€n the 


forms, like the shapes of clouds in a windy sky.” Of Jeouter darkness a little by telling us somethirfy about the 


course, evidence has to be adduced in disproof of this 
astonishing reSult, to which the®later study of wariability 
has led us, or rather should have led us. But there is no 
difficfilty at all about thfs: éhg house sparrow and the 
water-crowfoot, we arg told, are widely distributed, over 
the face of the obey and yet retain their specific forms 
affd characters. True ; but the instances of cosmopolitan 
specieswetaining their gigincines arefef and eweeptiqnal ; 

we are nôt told anything about local forms and races, or 
aout “representative species ” ; weehear nothing aboyt 
widely distributed species which merge imperceptibly 
into each otIf® toghe utter confusion of those who make 
species their particular study. Can it be that these facts 
are inconyehient and “not to be endured”? or bas the 
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genefal scheme, or, at any rate, by*giving us a notion as to 
the method by which he has arrived at such an important 
conclusion. On the ofher hand sdf the author is satisfied 
that there is such a “pre-arranged plan—gvhether he re- 
veals that plan to the unirfiti&ted or not—I, for one, fail 
to see how evolution, Darwinian or otherwise, has any- 
thing to do With the matter. elf Father Gerard, has 
managed to*xtract froh the writings of popular authors, 
this notion of antagonism bétween ideas which are not 
necegsarily antagonistic, with these &uthors must rest the 
responsifility. It cannot be guid that the castigation 
which he has infljcted isaltogethey unmerited ; there has 
been a great deal of crude and hasty speculation perpe- 
trated inthe namé of evBlution,fnd the upe ainfed do 
. e š 
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occasionally tell in, the right direction. Had Father 
Gerard not sacrificed his position by aiming so much 
at smart writing—had he fagoured us with more golid 
thought instead of endeavouring “to split the ears of 
the groundlings ”—his lucubrations Would have’received 
more respectful attention. Beit satire and cynicism, 
e intersperse@ with ridicule, are not the best methods for 
securing consideration from men of science, ang it is sur- 
* pring that the author shbuld have reyorted so largely to 
their use. i R MELDOLA. 


e 


THE, LAWS. Of FORCE AND MOTION. 


e 
The Laws of Force and Motion. By John Harris 

(Kuklos) (London: Wertheimer, Lea, and Co., 

£890.) ° . 
i N his preface the author, very rightly, sounds a warning 

note against the arrogance of Conventional Scienge, 
in its tendency to become ultra-conservative, intolerant, 
and extremely dogmatic. z 

But Real Science will always welcome and encourage 
attack and contradiction, feeling sure that Truth will 
ultimately prevail in the consensus of the majority who 
have devoted themselves dispassionately to the con- 
sideration of the facts im dispute. “ Transibunt multi et 
augebit Scientia.” P 

Wegresume the author would not ask to be judged 
with more lenienc} than he has displayed for the oppo- 
nents he has singled out ; so we may say at once that, 
after careful winnowing, we have not secured those grains 
of fact and truth which we were led to expect. 

The experimental apparatus described seems carefully 
constructed and suitable for exact measurements; but 
does not differ essentially from that employed by Smeaton 
more than 100 years ago. However, the author assumes 
the true scientific sceptical spirit, in refusing to accept im- 
plicitly the statement of theoretical laws without putting 
them to the test of practical experimental verification. 

Mathematicians will understand the nature of the 
author’s attacks on Conventional Science from the speci- 
men on p. 3I :— 





“Tt would seem that®some tim ago, a highly influ€n- 
tial party of natural philosophers (Leibnitz, the t¥o Ber- 
noullis, &c.) entertaiged and supported the idea that the 
momentum of a moving body varies as the square of the 
velocity. This idea or conclusion was probably based on 
an inference, that, since a double velocity of the resistance 
require four times the force to produce it, four times the 
momentum wiust have been imparted to the resistance.” 


After this wavering a$ to the meaning of momentum, 
we are quite prepared to find (p. 69) that the author is of 
thé school who declare that the moon does not rotate. 

The author camnot decide between 16'r or 32'2 for the ! 
value of g (p. 24); and éarfnot settle in onsequence 
whether the normal acceleration in a circle is the squared 
“"Selocity divided by, the radius or by the difmeter (p. 19). 

“Tangential force” is, in the® author’s opinion, a more 
correct scientific term to u$e than “scerfrifugal force” 
although he allows that the latter is hallowed by jong 
usage ; but in his treatmeft he enunciates a theorem on 
P- 21, “ The actual linea] ratio of the sifie,to the arc, when 
the arc is an octant, is 9 to 10,” quoted from his own 
“Treatise onthe Circle And Strfight fine”; thb makes 


NO. 114%, VOL. 44] ` ` 


‘ . 

r = 2,/2-+0'9, a result worth recording by collectors of 
mathematical curiosities. 
We hoped to find something combative in the articles 
on the Tidal Effect of Lunar Gravitagion (p. 57), and on 


the Moon’s Gravitative Influence at the Equatorial ® 


Surface ofthe Earth measured by Pendulum Oscillations 
(p. 76), considering that even the great Abel went astray 
in his theory at this point ; but our author confines him- 
self to vague generalities. ° 

He would perform a valuable service to Science if he 
employed his experimental skill in observing the effect of 
Lunar Gravity on the Seconds Pendulim, as Conventional 


Science asserts that this effect does not amount to more 


than a rate of one 200th of a second in the day, although 
so noticeable*in the Tides. e 

“ Some Propositions in Geometry,8 by the same author, 
is advertised at the end of the book, whereof the Tri- 
section of the Angle, the Duplication of the Cube, and 
the Quadrature and Rectification of the Circle, occupy 
the chief part; but we wonder whether the author has 


quite settled in his Geometry that the versed sine (or | 


vertical height) is proportional to the chord, in a circle 
(p. 71). This might have been a misprint, but that the 
author adds immediately a numerical illustration, by 
saying that, if the chord is duplicated, the versed sine is 
also duplicated. 

And this homely thode of verifying a law of com- 
parison, by halving or doubling some quantity, and then 
observing the consequent change in the phenomena, is 
the single idea we consider worth lifting from the book, 
for general purposes of convincing argument and illustra- 
tion of a mathematical law. A. G. G. 

e 
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OUR BOOK SHELF. 


An Introduction to the Mathematical Theory of Electri- 
ecity and Magnetism. By W. T. A. Emtage, M.A. 
(Oxford: Clarendon Press, 1891.) 


THE want,of a text-book especially designed for the 
use of candidates for examinations in which 
ledge of the more elementary p@Mions of the mathema- 
tical theory of electricity and magnetism is demanded 
has been felt for some time. Though the absence of 
such a book has caused someeinconvenience, we are 
not at all sure that it has been detrimental to the 
study of electricity, for hitherto the candidate for a 
mathematical examination in electricity has been com- 
pelled go learn the subject from ‘books such as thosee 
of Maxwell, or of Mascart ad Joubert, in which elec- 
tricity is treated as what it really is outside the ex- 
amination-room—a subject in which mathematics and 
experiment are closely mixed and mutuallyhelpful: it is 
to this that, we think, is to be ascribed a goode deal of 
that interest which electricity, above all other subjects, 
seems to excite in its student® When, however? the 
analytical parts of the sAbject are divorced from tlfe, 
experimental, we do not believe tRey will be found to 
excite any special enthusiasm, or t@a®% the result will b, 
mugh more interesting than an ordinary text-book for the 
Mathematieal Trijfos on, shy, hydrostatics. . 

There is no doubt, however, that there is a demand for 
a text-book suitable for examination purposes, and thi 
demand will, we think, be well met Dy the book before, 
us. The scope of the work may be descrilgd by saying 
that it includes nearly all the analytical parts of Maxwell’s 
larger treatise which do not involve analysis higher than 
the simpler parts of the differential and integral galculus; 
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it thus covrs the portiops of electricity and magnetism 
e which, under the new regulations, are selected for ex- 
amination in Part }. of the Mathematical Tripos, and we 
have no doubt it will be found useful for that examina- 
tion. The book is wery well arranged, apd the explana- 
*tions are generally clear and concise. Among some minor 
points which, we think, might with advantage We altered 
in subsequent editions are the following. When discuss- 
ing the rapidly alternating currents produced by dis- 
charging a Leygen jar, tke author says: “We do not 
know, for instance, whether we are right in supposing the 
currents to bathe same throughout the conducting wire.” 
This seems an unnecessary affectation of ignorance, for 
we do know that suth a supposition is certainly wrong. 
The method of determining “v” by repeatedly charging 
and discharging a condenser placed on one arm of a 
Wheatstone’ssbridge ig not given, though geveral other 
less accurate methods are described. This is the more 
singular as the methed itself is given in another part of 
the book as one for determining the capacity of a con- 
denser, but no hint is given of its most important ap- 
plication. The method of measuring the self-inducti¢n 
of a coil, which is ascribed to Lord Rayleigh, is really 
due to Maxwell, and, though not in the treatise on “ Elec- 
e tricity and Magnetism,” is given in the paper on the 

“Dynamical Theory of the Electro-magnetic Field.” » 


© Le Sommeil et le Système Nerveux: Physiologie de la 
Veille et du Sommeil. Par S. Serguéyeff. (Paris: 
Felix Alcan, 1890.) 


IT is difficult to understapd why a writer upon the higher 
branches or outlying districts of nefrology should assume 
that his readers are totally ignorant of the rudiments of 
that science, and should occupy nine-tenths df his book 
with a description of the anatomy and physiology of the 
nervous system, If, indeed, for the purpose of throwing 
new light upon his subject, he presented his facts in a new 
form, or taught them from a novel point of view, or 
arranged them so as to bring out some new prinf®iple, then 
there might be @n excuse for restating the fa@ts ; buf even 
tben a brief summary would be enough for the pur- 
pose, there would be no need for the rediscussion of 
settled theories ang the requotation of trite authorities. 
Scarcely ever do we find a writer on neurology who*is 
content to assume that his readers are acquainted with the 
alphabet of his subject, or who will refrain from inflicting 

» « upon tfem the wearisome account of cells and fibres, of 
corona and cortex, ill@yrated by the familiar engravings 
that have done duty in so many previous books. The 
vicious habit is common enough and bad enough, but very 
rarely isit carried to sueh an extent as in the book before 
us, in which only about three husdred out of the seventeen 
hundred pages of which it is composed are devoted to the 
subject of which it is said to treat; the great bulk of the 
e book being occupi&d by anatomical and physiological 
descriptions which are net in this case even relieved by 
illustration. So far is this system of padding carried, that 
the author has even inserted, in his book on waking and 
sleeping, desgriptions of the minute structure of thg retina, 
e of the internal ear and the org&n of Corti. When we have 
at last waded through his pages of preliminary matter, 
wee do not find that he*presents any fresh theory of sleep 
e that is worth considering, of that he has any new facts 
to bring under our Sotice. It is a shame that aestudent 


e, %should be trappe® y an enticing title into spending his 


time in reading such stuff. e 
e 


° . 
Elementary Scien® Lessons. By W. Hewitt,” B.Sc. 
(London: Longmans, Green, and Co., 1891.) 


e THE thirty-six oþject-lessons contained in the present 
volume foga the third part of a scheme of lessons drawn 
up by the autho at the request of the Liverpool School 
Board, ‘They gre designed for children of Standard Ii], 
and arg ih continuation of others given in preyiously půb- 
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lished volumes suitable for°Standards I. and Ii. The 
authoys long experience in teaching“science to children 
in elementary schools gives him the Sbility* which is 
necessary properly to draw we such a course as the pae 
before us, For the most part the facts and principles 
dealt with relate to the classification of bodies into solids, 
liquids, and gases, and with the changes’ from one of 
these states to another. *, The experiments des@ribed may 
be performed with the simplest of apparatus, and the in- 
ferences t8 be drayn from them, must be manifest to gll 
children for whom the york is ittended. Whenever pôs- 
sible, the principles consigered in the lessons are applied 
toeexplain physiographical phenomena, thus aiding the 
development of that intelligent observation which is the 
soul of science. The grrangemqnt,of the matter is 
generally good, and elementary sehool teachers will 
find in the work exactly what they require dor their 
pupils. od e 


Solutions of the Examples in Charles Smiths “ Ek- 
mentary Algebra.” By A. G. Cracknell. (London: 
eMacmillan and Co., 1891.) 


Mr. SMITH’s small “ Algebra” has deservedly obtained 
high favour in our schools for its lucidity. The 
work before us aims at presenting the solutions, not 
always necessarily in the shortest way, but rightly so as 
to “ follow naturally from the formule and theorems with 
which the student is acquainted at that stage.” It has 
Mr. Smith’s zprimatur, for he has revised the sheets ; 
and from our own examination of it we can commend it 
to teachers gnd students. . 


PEES E EEE EE E_E 
° LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications.) 


The Anatomy of Heloderma. 


THE @umber of NATURE for July 30, which I have only just 
seen, contains (p. 295) a criticism of a statement of mine, to 
which I have to answer. It is stated in my paper on the 
osteology of Heloderma that there are eight or nine pre- 
maxillary teeth in Æ. horridum, and only six in Æ. suspectum, 
because such is the number in the specimens examined by me. 
As Dr. Shufeldt has, on re-examination, found eight teeth in a 
specimen of the latter species, I admit that the distinction, as 
a@pecific character, does not hold gpod. It is just because my 
figuresgare vot diagrammatic that they represent fewer teeth 
than are mentioned in the text; to anyone familiar with the 
dentition of lizards and snakes, itis clea®enough that some of the 
teeth have been lost, and they were therefore not represented 
in the figures, which are faithful representations (in outline) of 
the objects from which they are drawn. I ati much surprised 
at Dr. Shufeldt’s statement, that he ‘‘ cannot conceiVe of any 
lizard normally having but nine teeth in its premaxillary bone ; 
it sould at least be an even numbere” I could refer him to no 
end of examples of premaxillary teeth normally in odd number 
among lizards with single premaxillary ; perhaps the best known 
is afforded by the family Amphisbenide. I must again cofrect 
Dr. Shufeldt on a matter of fact®: my figure of H. horridum 
shows seven teeth, not six, ag hẹ states in his letter; and that of 
H. suspectu® five, got four. G. A. BOULENGER. 

British Museum (Nat. Hist.), August 28. 
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z ° A straight Hand, 
e 

ALTHOUGH * my* writing master, who was an Englishman, 
taught me slanting letters which old habit still clings to, I 
approve highly what you say eee it (NATURE, August 6, 
p- 325). Allow mg to add some remarks on another side of 
that question. For marfy years pat I have had in succession 
several amanuensgs, and my first care has al’vays been to require 
a straight hand without &ny distit€tion between up ahd down 

e s 
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strokes. These precepts and a féw-minor ones have been easily 
followed in all cases. 
interesting journal Sy a youth who does not understand English : 
hegwould have done this work @ith more care had he known 
that I wanted merely a sample. At all events it is most easy 
to read. ° a : 

Straight lettees without hair lines give the readef a comfortable 
facility whip is a far greater compMmegnt to a correspondent than 
the “dear Sir” imported from Engmnd to France during the 
last fifty years. We suppose that slant writing has been 
. inmgented on your side of thg Channel, andgwe call ft therefore 
écriture anglaise. However, experience seems to show that it is 
more easily deformed than a straight one, and ghat it degenerates 
often into an illegible scrawl, causing much loss of time, or evn, 
what is worse, a tiresome amount of perplexity and worry. We 
are told that the schgolmaster is abroad, but I am afraid that 
he leads owr children gn a false trail far away from the main 
aim of witing, which is /egibility. Is the invention of type- 
| writers the antidote or the outcome of jllegible slants? Some 
of your philosophers may ansWer this question while giving a 
wholesome lesson to the schoolmaster. © ° 

A. D’ABBADIE (de l'Institut). 


Abbadia, Hendaye, France, August 16. ê 





e Cordylophora lacustris, e 


IN NATURE for June 4 (p. 106) Mr. John Bidgood recorded 
the presence of this Hydrozoon in vast numbers on submerged 
roots and stems in the Ant, Bure, and Thurne. Till then its 
only known Norfolk locality was that given in Allman—‘‘ an 
agricultural drain near Lynn Regis.” This summer innumerabie 
colonies were to be seen or? weed floating on the surface on both 
sides of the Thuene from Ludham Bridge right up to Hickling 
Broad, A boatman told me he had seen ‘‘them insecs”? every 
summer for many®years past. Mr. Edward Corder, the Secre- 
tary of the Nogwich Natural History Society, took some early in 

une, and some, which he was good enough to send me, is sill 
iving in a 4-ounce Bottle. All the authorities state that Cor- 
dylophora is a ‘‘light-shunning animal,” and the localities hitherto 
recorded certainly warranted such a conclusion. But the 
colonies taken from the surface of the water by Mr. Corder, and 
those I took some time later, were stronger and cleaner than 
those obtained from below the surface. I distributed some 
of the gathering which I brought back to London, and learn 
that it is all doing well in ordinary aqfaria. Some thgt I sent 
to Mr. Bolton for distribution unfortunately died in transit. One 
large colony, some eight inches long, on the stem of a Potamo- 
geton, was kept in the shade for a fortnight ; the tubes became 
flaccid, and the hydranths pendent, but they revived within 
twenty-four hours when exposed on the ledge of a window with 
a western aspect. This seems to point to a change of habit. 
All the colonies were doubtless founded below the surface of 
the water, and the weeds, wher? cut to clear the fairway for 
wherries, were floated up fowards Hickling Broad by the tide. 
But if reproduction takes place—as it certainly doe# under 
these conditions, is it got probable that we shall have a race 
tolerant of direct light, if not as sensitive thereto as Hydra 
vulgaris ? HENRY SCHERREN, 

5 Osborne Read, Stroud Green, N., September 3. 

hd 








Absolute ang Gravitation Systems, ë 


THE present condition of things is such that students of engi- 
neering need familiarity with, and ability to use, both systems o 
measuring force and related quantities. It seems necessary, 
therefore, that thp transition from one®system to the other 
should be kept clear of complisatjons, and be presented as the 
simple matter which it really is. But in to texf-books which 
have come to my notice, each offering points of excellence, ‘and 

““both evidently written. by gompetent hands, #change in the 
unit of mass occurs in passing fromethe absolute tq the gravita- 
tion system. The unit-mass is,defined as the mass in whic! 
unit-acceleration is produced by unit forcë, which, of course, 
gives about 32 pounds as the mass-unit for the British gravita- 
tion system. . bad 

There is, in my opinion, much that is yndesirable about this 
method of statement ; thè new mag@-unit appears quite arti- 
ficially in this one”only of the many uses of the conception of 
mass, for the pugpose, I suffose, of fhaking Tt possible%o put in 
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generally applicable form such statepents as: “ Fofce is mea- 
sured by change per second in momentum.” My particular 
objection to it, however is that it locates tha point of divergence 
among the fundamental units instead of among those derived 
from them. Does it not seem preferable,to begin with units of 
mass, length, and fime ; to construct derived units, and to make 
common usg of these as far as possible, postponing the differ- 
entiation of the two systems till the moment when it actually 
occurs? Surely it has been pointed out often, since the days of 
early exposition of these matters by Maxwell, Tait, and others, 
that the force-zezit is the first car@inal point of difference, and 
that the absolute system simplifies here, while the gravitation 
system adopts another convention, which may begalled arbitrary 
as opposed to the simpler one fixed upon by its rival. 

In the hope of hastening the day of agreement in presenting 
the connection of ideas which underlie so much of modern 
physics and its applications, I have thought it permissible to 
state in summary, and for British units, the scheme “ised in my 
own teaching*of mechanics. The cléin is not advanced that 
the numerical work becomes different ;,indeed, the appended 
table is equally valid whichever basis be chosen ; but there does 
seem to be a gain in logical clearness, as well as in what we 
may call historical accuracy. 

° Absolute System.—Fundamental units? foot, pound, second. 
Units of force, work, impulse derived in the usual way, so as to 
make proportional factors unity. 

Gravitation System.—Fundamental units as before. Unit of 
fogce, the weight of one pound under circumstances specified to 
the required degree for scientific definiteness (locality, vacuum). 
Units of work and impulse connected with the force-unit, so as 
to make proportional factors unity. 

The table shows the matter at a glance. gy is the value of g 
for the standard circumstances, and is to be regarded as a divisor 
in each case affecting the producte of the other factors. The 
other symbols explain themselves. 

. 


Absolute, 
P = mý, 
(work) | Pds = (change in) ie 


. . (impulse) [eae = (change in) mv. 


Gravitation. 


P= mp 
. A’ 3 
(work) | Pels = (change in)”, 
. 281 š ʻ 
(impulse) | Pat = (change in) “2. 7 
: Si 
The choice of force-unit here affects what is logically subse- 
quent to it, as it must; but leaves gnaffected what is logically ° 
antecedent, as it ought. e 
So small a change as that of regarding g} as a divisor of m 
alone changes the basis of presentation ; but there is an important 


difference of thought involved. @ FREDERICK SLATE. 
Univetsity of California. x 





Eucalyptus as a Disinfectant. 


IN aeparagraph on the use, of Eucalyptus branches for disin- 
fection, as rgcommended by Baron von Mueller, youthave un-* 
intentionally stated that to be the manner in which I have used 
Eucalyptus. er s 

For the last two years I hav@ used ‘‘ Tucker’s Eucalyptus Dis- 
infectat” (a solution of antiseptics in®the essential oil) in all 
cases of scarlet fever and diphtheria, anè Mive not had one cases 
of igfection. In the former disease I have not used any isola® 
tion, and in post cases have yot excluded the other chifiren of 
the fahiily from the sick-room.’ None%f @he cases, except two or 
three that were severe, were kept to their bed-room more than 
teredays ; the isolation of six or eight weeks being unnecessary 
as the cuticle is perfectly disinfected. Teis is accomplished by © 
rubbing the disinfectant over the whole body tevéce an@ then 
once a day for ten days. , 

e Baron von Mueller, in a letter I received from hit, quite 
s eos . . =. æ 

| approves of my method of disinfecting by inunction., I read a 

. ° * 
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*paper befpre the Epidemiological Society last year on the subject. 


It is published in the Sowiety’s Transactions, and in a separate 
éerm by Mr. Lewis, of Gower Street. I also read a paper 
before the Intermational Congress of Hygiene on antiseptic 
inunction, In this I have related the experience of other 
medical men in cogfirmation of my own. One, whose child 
had scarlet fever, placed his two other children in the same 
room, and kept them there for eight days, and they did not take 
the disease. This will be published in the Transactions of the 
Congress, and any one interested in the disinfection of infectious 
diseases, may obtain all the information they require from those ' 
two papers. œ © J. BRENDON CURGENVEN. 
Teddington Hall, S.W., August 17. 


* Alum Solution. 

OnE frequently reads, in accounts of experiments on thé 
physical og chemical action of luminous rays, that a solution of 
alum has bedn used tg absorb obscure heat eadiations. An 
instance of this occurs in your description of the investigation by 
M. D’Arsonval (NATURE, vol. xliv. p. 390). I should like to 
be informed if this practice is based upon actual evidence, or 
merely upon the supposition that, because alum itself cuts off a 
larger proportion of deat rays than any other easily available 
solid, its solution should be more effective than day other liquid. 
The only figures bearing on the question with which I am 
acquainted are those of Melloni, and he, as cited by Ganot, 
states the percentage of heat rays transmitted by alum solution 
as 12, and that by distilled water as 11. Why, then, not “use 
distilled water ? Harry NAPIER DRAPER. 

Dublin, August 27. 





A NEW KEYED MUSICAL INSTRUMENT 
FOR JUST INTONATION. 


» 

ON E of those subjects which periodically turn up for 
discussion, and then vanish for an interval of 
neglect, is the possibility of obtaining just intonation in 
the performance of music. Those who have studied 
theory, properly so-called, know very well that,the series 
of musical sounds commonly used, as exprgssed on the 
pianoforte, do not give the true harmonic combinations 
8n which the art is based, and many zealous attempts 
have been made to cure the evil, One of these, showing 
some novelty and rfuch merit, is now exciting the atten- 
tion of eminent musicians on the Continent ; it was men- 
tioned briefly in NATURE of April 2 last (p. 521), and it 
may bg interesting to many readers to give some further 
account of its general geatures. We may, however, pre- 
face this with a few w8rds on the state of the question 

generaby. : 
Although the equal division of the octave has now 
taken such a firm hold” on modern musicians, it is only 
within a comparatively recent® period that its use has 
become common. It was well known at an early date, | 
but its defects checkgd its use until the general introduc- | 
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e 
but a small price to pay for the Seneral smooth and har- 
monious effect. But when highly skilled players began 
to ificrease, they required the organ toebe mere used for 
exhibition, and for this pugpose the introduction of the 
equal temperament was déemed desirable. And so® ås it 
thus commanded she two most powerful sources of music, 
it crept int8 use also by stringed instruments, orchestras, 
and voices, and so it has becorge general. e 
The consequence is that, now, practical musicians are ' 

in the habit of accepting the equal-tempered intonation 
as genuine and teue music ; ard as the study of the pfn- 
ciples of musical stritcture is by no means highly en- 
couraged in this counfty, efforts are seldom made to 
ndeceive them. Students are authoritatively told that 
questions about just intonation may be interesting to ‘ 
physicists and mathem¢ticians as® cetondite problems in 
acoustical science, but that they have no hearing on 
“practical” music, gnd that, therefore, musicians need 
not trouble themselves about them. Some years ago, 


oat a meeting of oife of our musical educational establish- 


ments, it was said, “ We do not here make music an 
affair of vibrations”—a sentiment which was received 
with loud applause. 

Na doubt some enthusiasts have carried the investiga- 
tions on this subject to a degree of refinement Which far 
outruns practical utility; and one can have little sympathy 
with those who delight in reviling and despising the duo- 
decimal scale; seeing that it has been the means of 
materially advancing the art, and that the modern enhar- 
monic system, founded upon it,ehas been so thoroughly 
incorporated into modern music that it ig difficult to see 
how it could be now ignored. 

But, on the other hand, one must, if,one is to dkercise 
reason and common-sense in musical matters, be equally 
aé variance with the party who, arrogating to themselves 
the title of “ practical” musicians, forc on us the equal 
temperament to an extent which really means the extinc-- 
tion of true intonation altogether. We now, indeed, 
never hear it, and in fact only know by imagination what 
a true “common chord” means. 

The principal objection to this state of things is that 
the ears of musiciansebecome permanently vitiated, and 
lose the sense of accurate intonation, or the desire to 
approach zt, which is tantamount to abandoning the 
most precious feature that modern music possesses— 
namely, beauty of harmony. A chord of well selected 
sounds, exactly in tune, is a very charming thing ; but it 
is a thing unknown to ears of the present day. I can 
recollect the time when singers and violin-players strove 
togsing and play in gopd tune, and the effect of such un- 
accompanied part-singing, and such violin-playing, was 
very delightful. But now, music not being made “an 
affair of vibrations,” one is often aghamed of the quality 
of what one hears; nobody seems to think purity of har- 
mony, either with voices or violins or orchestras, to be a 


° tion of thé class of instryments which have cufninated | matter worth striving after. 


e mously developed. 


almost a matter o 


in the pianoforte ; the reason of its adoption then being | 
that the want of sustaining power in the clavecin and theel 
harpsichord so diminished the discordant effect as to , 
make the famlty tuning endusable. People then? began 
to get &ccustomed to it, and it was soon foend that the 
system gave such extyordinary facilities for chromatic 
music, that the cultivation of this style became enor- 
Hence the chromatic style and the 
equal PN have become closely allied, and it is 

octrine that the pianoforte division 
of the octave is a necessary ement fpr the proper þer- 
formance, or propes understafiding, of the compo8itions 
of modern days. 


™ For organs, the application of tRe equal temperament 


* came much later.e Down to about the middle of this 


centfry the? were tuned on a system which gave the 

most usual keys fairly in tune, at the cost of an occasional 

harsh chard, which, for church purposes, was considered 
. ° 
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It is surely a reasonable wish that this should be 
checked, but one must be reasonable in dhe’s expecta- 
tion. The pianoforte must cerfainly be let alone, and 
so must the organ when used for exhibitional purposes, 
though its cacophony under the present tuning detracts 
much from the pleasure of heartng such fine playing as is 
now common. But vocalists and violi® players ought to 
be encouraged, ag of old, to sing and play in tune, and 
forethis purpose Phat is wanted is an instrument which 
will keep upeand circulate the tredjtion of what trué* 
music means. To ataia this, therefore—ze. to construct 
gn Instrumentwhich shall epable a player, with moderate 
ease, to play polyphonic music, ofsmoderately chromatic 
chagactgr, in strict tune—has been the aim of many in- 
genious musicians and mechajics. 

I need not goe intg history. ẹ Everybody may see at 
South Kensington the wonderful enharmonic organ, built 
half a aentury ago by General }&ompson, and may read of 

e e m 
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| P : 
the instruments described by Melmholtz,and hisvoluminous | both wanted at the same time, six of the notes can be 


commentator, the Gate Dr. Ellis; and the efforts in the 
same direation of Mr. Colin Brown, and of Mr. Bosanquet, 
whg has devoted much tention to the matteg, are 
worthy of all praise. But my object now is to describe 
the latest attempt of the kind, by¢a native bf Japan, 
Dr. Shohé T&naka. Persons who have lately had to do 
with that eountry haveebeen welleaware, not only of the 
natural ingenuity of the Japanese, but of the high stand- 
igg which many of their youth have taken i@ gcientific 
studies. Dr. Tanaka cdinbines these*two qualifications. 
After an industrious prelimingry education in his own 
country, he went to Berlin, where he hfs been for ive 
years studying physical and mechanical science under 
the best professors, agd with these he has combined also 
a study of music.e He has published, in the Verted- 
jahrsschaifi fiir Mustkwtssenschaft for 1890, a long essay 
on the subject generally, which fally demonstrates his 
knowledge of it; and he appears tg have made a ver 
f@vourable impression in Germany. He exhibited h 
“(Enharmonium,” as it was called, to the Emperor and 
Empress, and he produces testimonials from many 
musicians of the highest rank, among whom are Joachim, 
Von BiiJow, Reinecke, Richter, Fuchs, Moszkowski, the 
whole staff of the Leipzig Conservatoire of Music, and 
many others. These not only speak highly of the instru- 
ment, but (in strong contrast to the English authorities) 
earnestly support and recommend the object it is pro- 
posed to serve. Indeed, some of the testimonials are 
essays on the advantage of the cultivation of pure intona- 
tion. Von Biilow especially says :— 

“I have requested the maker to make *me such an 
enharmonium fo» my personal use at home. I am 
earnestly desirous to protect myself during the few re- 
maining years of the exercise of my art against constantly 
possible relapses {nto already conquered errors. In order 
to make pure music it is necessary to think in pure tones, 
It is de facto the practically insuppressible conventional 
pianoforte-lie to which nearly all corruptions of hearing 
may be traced.” 

With these credentials the inventor has brought a 
sample of his instrument for examination in England, 
and I may proceed to give some idea of what it i8 like. 


The great object to be aimed at is facility of perform- 
ance. It is in this respect that most of the former instru- 
ments have failed ; the multitude of notes has generally 
required a new kind of clavier, or the manner of manipu- 
lating them has been so complicated and difficult as to 
require a special learning attended with much trouble. Bhe 
present instrument is a harmonium of five octaves, having a 
key-board modelled precisely on the usual pattern and size. 
Dr. Tanaka has gre@tly simplified the problem by adopt- 
ing the transposing system, often adopted with pianofortes. 
Whatever keythe music is in, it is played in the simplest 
of all keys, the key of C, and by means of a bodily shifting 
of the key-bgard to the right or left, it is set so as to act in 
the key required. It ig, in fact, the principle used ig the 
horn tribe ; the horn or trumpet player reads and plays his 
music in the key of C, and the transposition of this to 
thé key required is previously arrahged as a part of the 
mechanism of the instrufhent; or, rather, as the author 
puts it, the music may be read and played on the tonic 
sol-fa system, and he might have adepted*its symbols 

if he had not feared it would be too startling a changé. 


“** The points in whieh the new key-board d@fers from the 


ordinary one are, that the black*ke$}s are divéded, sgme 
into two and some into three parts, andgne additional 
shorter and narrower black key is introduced between 
the E and F white keys. This arrangement gives twenty 
notes, which suffice for modulating into a reasonable 

number of keys with sherp signatgres.* . 
To pori fər modulations into keys with flat sig- 
nature, since these andthe sh@rp mo@ulations®are not 
NO. TI41, VQL. 44] . 
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instantaneously changed for thé purpose, at any time, in 
a manner hereafter explained. a > 

The whole of the keys are well under the hand, and, 
if the performer knows which note, he ought to use, he 
can take it in arfy usual chord without difficulty. ° 

Fig. l,represents one octave of the key-board as 
arranged for the key of C, with provision for modulating 
into keys with sharps. 


E$ 





Fic. 1.—As arranged for modulation into keys with sharps. 


In order to explain the exact intonation or musical 
position of the notes, the author adopts a notation al- 
ready pretty well known—namely, when the letter indicat- 
ing a not® has no line above or below it, it is intended to 
correspond With what may be called the Pythagorean ” 
position of that note, which is given by a succession eof 
fifths upwards from C as a base. If the letter has a 
stroke below it—thus, E—it is a conema below that posi- 


tion ; and if the stroke is above—thus, Ep—it isa comma 
above that position. Two strokes below—thus, Co— 
indicate two commas below. ° ae 

Now, in the first place it will g@seen that the ordinary 
seven white keys indicate the seven ordinary notes of the 
major scale of C, according to the intonation usually 
understood, z.e. the major triads eon the tonic, dominant, 
and subdominant, beingeperfectly in tune. 

But as, for certain harmonies, variations of some 
of these notes are required, there are four alternative 
small white notes, D, E, G, and A, laced at the near ex-e 
tremity of four of the black on&®s. For example, the note 
D is the one required to make the true minor third 





= e 
—— 

The position of the keys for the sharp notes, andealso 
their intonations, will be steh in the figure. Fe and Gs 
each require alternative values, a tomma distant from* 
each other, and these are obtained bydividing the blacl 


keyg in the manner formerly practised with some organ’ 
e e 


in thig country. ® e ia n 
in all twenty effective 


*—, or the true fifth 
-Z e 





It will be seen that there are 
finger keys, each sounding a separate note. os 
hen it is requisite to modulate into keys with flats, , 

the above arrangement will not answer; apd the peces- 
sary change is made by a lever placed Conveniently 


for being worked by the knee of the player, like the swell 


s a 
lola harmonium. ‘i 
e . 


e 


ped 








Fic. 2.—As altered for modulation into keys with flats. 


As a further indication of the exact musicaf positions 
of these twenty-six notes, their ratios of vibration with 
the keynote C, may also be given. And the logarithms 
of these (here limited, for simplicity, to three places) will 
represent approximately the height of each note above C. 
In this scale, an octave is represented by 301, a mean | 
semitone by 25,ànd a comma by 5. . 


e 
Table of the Positions of the various Notes used for the Key of C. 
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Cand F# still remain, and an alternative Bb and an e, 3 ki n 
alternative F are added. This change gives six new e Eb = § 7 @ ee 
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theory to judge of the capability of the instrument to 
play modern music with just intonation. he great 
object is, of course, to play the corsonant triads, major 
and minor, in strict tune, and it will be founde that the 
instrument, as above ‘Srranged, will play the following 


2 * Major Triads on— . 
C, D, E, F, G, A, B, 
. FË, Bb, Eb, Ab, Db, Ghb, 


° Minor Triads on— 
G, D, E, F, G, A, B, 
FE, c, GH, Dg, Af, Bh, 


and some of each in duplicate with a comma variation. 
These would certainly seem sufficient for all ordinary 
music in C major or A minor. » 

By means of the transposing movement, the key-board 
can be set upon either of the eleven other keys, for which 
a similar modulating power is obtainedeexcept in®some 
very remote cases. In order, however, to effect this, ten 
additional notes are used, making thirty-six in all. But 
the adaptation of them is entirely afitomatic, and the 
mechanism for this purpose constitutes one of the chief 
novelties of the invention. 


This is the provision for the purpose by the manu- 
facturer. Now, let us see what the performer has to do. 
In the first place, whatever key the original composi- 
tion is ig, it must be played in the key of C. In these 


_Ratio. pgarithm. Ratio, Logarithm, | | days of strict examinations by the College of Organists, 
Seb dee O it is not uncommon to find players who can transpose at 
D=2 sI D= 46 first sight from any key into any other. For players who 
F ë 8 = 9 e ene do this the piece will Hp to be re-copied, but this 
. I is. nothing in comparison with the great gain in simplicit 
: ES 2 Sra E= A 102 of the key-board. ae 
an Secondly, the performer Ras not only to play the music 
F=4 125 F = 27 130 in the ordinary way, Wut he has “nother problem before 
3 ° 20 him—rfamely, where certain notes are in duplicate, he 
Ga3 176 °g - 4 it hasto decide which of the two to useẹ Now this, although 
2 =" 27 7 by no means a difficult matter, requires some knowledge 
5 27 of the theory of music, in a sense beyond what is ordi- 
° Ae 2 222 A= E 2276 narily taught. To explain it would lead ‘us into more 
3 2 T technical detail than would be proper here; But Dr. 
pa 1 273 Tanaka, in compassion for those unfortunates with whom 
8 muséc “has not been made an affair of vibrations,” has 
° > e shown that the piana music can have certain very 
. = 45 — 25 simple symbols prefixed to the notes, which will eagil 
T 32 ras F 18 M3 suide the purely “practical” plẹyer what to do. w 
x : 135 Leaner % 25 In this way any competent organistethough he may 
i CE = FoR te 73 CE = 24 18 never haveeheard of the sstem before, may, after a 
s ? few, minutes’ exffanation, and a quarter of an hour's 
5 GE = 35 Seog practice, play, any piece of music correctly in the trus» e 
16 i R e e musical intonation, a result which,° believe, has ‘never 
e D Is- a e s ° been attained by any fornter instrument, and which says 
=" 64 °° thuch for the thgeauity of thè whole contrivance. 
& 225 e . è Itis recorded that the Emperor of Germany expressed 
ë Až = tg" 245 a wish ® see the experiment tied on a large organ, and 
err Se i the inventor is now engaged in constructing one with 
Ej = 879 120 eight stops, and a simplified efharmogic pedal-clavier, 
7 Sig. : es] for the Prussian Goverment. pe WILLIAM ROLE. 
NO. 1141, VOL. 44] ° a e . . 
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THE NEW AUSTRALIAN MARSUPIAL MOLE— 
NQTORYCTES TYPHLOPS. . 


Lad 

CUR Corresponding Me&@nber, Prof. E. C. Stirljng, of 
the University of Adelaide, has most kindly sent to’ 

us an original water-coloured drawing of the newly- 
‘discovered Atistralian Marsupial, prepared from a pencil 
sketch taleen from life The animal is represented upon 
the surface of one of the red sandhills in which it passes 
the greater part of its life, among some tmsgocks of 
riodia irritans, the “Porcupine græs” of the interior 
of Australia, and is figured of the natural size. The 
drawing will be exhibited at the first scidhtific meeting of 
this Society in November next, but in the meanwhile can 


be inspected in our Jibrary by any naturalist who may e 


wish to ste it. e 

Prof. Stirling has also sent us a copy of his paper in 
the Transactions of the Royal Society of South Australia 
(read February 3 of the present year), in which this 
d&traordinary animal is fully described. The subjoinéd 
particulars as to its habits, extracted from Dr. Stirling’s 
article, will be interesting to the readers of NATURE :# 

“ It appears that the first specimen was captured by Mr. 
Wm. Coulthard, manager of the Frew River Station and 
other northern runs belonging to the Willowie Pastoral 
Company. Attracted by some peculiar tracks, on reach- 
ing his camp one evening on the Finke River, while 
traversing the Idracoura Station with cattle, he followed 
them up, and found the animal lying under a tussock of 
spinifex or porcupine grass (Triodia irritans). Though 
he is an old bush hand, with all the watchful alertness 
and powers of observation usually acquited by thase 
who've lives œf difficulty and danger, this was the first 
and only specimen of the animal he ever saw. As pre- 
viously stated, this found its way to the Museum throegh 
the agency of Méssrs. Benham and Molineux. The three 
subsequently received shortly afterwards, as well as the 
last lot recently secured by Mr. Bishop during our 
journey through the country, were also found on the 
Idracoura Station. This is a large cattle-run comprising 
several hundred square miles of country in the southern 
part of the Northern Territory of South Australia, which 
lies immediately to the west of the telegraph lin®@ between 
the Charlotte Waters and Alice Springs Stations. The 
great dry water-course of the Finke River, which runs 
from north-west to south-east, bounds the run for some 
eighty miles on the north and north-east. Its distance 
from Adelaide is, roughly speaking, a thousand miles. 
Flats and sandhills of red sapd, more or less well covered 
with spinifex and acaqas constituge a large portion ofthe 
country, and the rainfall is inconsiderable. Quriously 
enough, all the specimens of Notoryctes hitherto received 
by me have been ffund within a circumscribed area, four 
miles from the Idracoura Head Station, which is situated 
on the Finke watercourse itself, and almost invariably 
amongst the sandhills. I have it, however, on very fair 
authority, that the animal has been seen on the Undoolya 
Station, wiich lies immediately south of the McDonnelle 
Ranges, and that one also was found drowned after heavy 
rain at Tempe Downs, a station situated about 120 miles 
west-south-west of Alice Springs. ° These points will suffi- 
ciently define its rangé, so far as ds known at present. 
They do not appear to be very numerous. Very few of the 
white men in the district ha evcr seen it? even though 
constantly travelling ; and not many of the natives whom 


Leese phenomenal powers of tracking, follow up théir 


traces until they are caught. For this reason they can 
only be found with certainty after rgin, which sets fhe 
surface of the sand, and enables it to retain tracks that 
would immediately be obliterated yhen it is dry and 
loose. Nor arë they found except during warm weather, è 
so that tke short period of semi-tropical summer rains 
appears to be the favourable period for their capture. 
For this suitable combination of wet and warmth, Mr. 
Bishop had to wait three mgnths before he was able to 
get them, and in all cases they were fund during the 
day-time. Perpetual burrowing seems to be the charac- 
teristic feature of its life. Both Mr. Bi8hop and Mr. 
Benham, who have seen the anima? in its native state, 
report that, emerging from the sand, it travels on the 
surface for a few feet at a slowish pace, with a peculiar 
sinuous motion, the belly much flattengd-wgainst the 
ground, while it rests on the oides of its fore-paws, 
which are thus doubled in under it.ẹ It leaves behind it 
a peculiar sinuous triple track, the outer impressions, 
more or less interrupted, being caused by the feet, and 
she central continuous line by the tail, which seems to be 
pressed down in the rear. Constantly on the look-out 
for its tracks, I was often deceived by those of numerous 
lizards, which are somewhat similar in these respects. 
“Tt enters the sand obliquely, and travels under 
ground either for a few feet or for many yards, not 


apparently reaching a depth of more than two or three @ 


inches, for whilst underground its progress can often be 
detected by a slight cracking or moving of the sur- 
face over its position. In penetrating the soil, free 
use as a borer is fade of fhe conical snout with its 
horny protecting shield, and the powerful scoop-like 
claws (fære) are also early brought into play. As it 
disappears from sight, the hind-limbs, as well, are used 
to throw the sand backwards, which falls in again behind 
it as it goes, so that no permanent tunnel is left to mark 
its course. Again emerging, at some distance, it travels 
for a feev feet upon the surface, and then descends as 
before. I sould hear nothing of its makéng, or occupying 
at Any time, permanent burrows. Both my informapts 
laid great stress on the phenomenal rapidity with which 
it can burrow, as observed in both g state of nature and 
taptivity.” 

To these notes of Prof. Stirling I may add the remark 
that this is certainly one of the most extraordinary dis- 
coveries ih zoology made of late years. Motoryctes, 
typhlops, as shown by Prof. Stjpding’s full and elaborate 
description and figures, is unquestionably a new and 
perfectly isolated form of Marsupial life, and*must be 
referred to a new section of the,order Marsupialia. Wee 
must all congratulate Prof. Stirling on his success in 
bringing before the world such an important novelty. 

P. L. SCLATER. 

Zoological Society of London, 3¢Hanover $quare, W.,, 

Auguste20, 





«FRANCIS BRUNNOW, PH.D, §.R.A.S. 


WE re$ret to have to announce the death of Francis 

Briinnow, whose fortune it was to earn ja two 
continents a reputation as ah ardent astronomer and an 
indefatigable observer and compuger. He was not les 
distinguished as a Professor at ən Arbor, Michigag, 


***7T came across rgoogniaed the well-exec@ted drawing I 
carried with me. It must be fenfembered, however, that 
Idid not pass through the exact, spgt which so far 
appears to be its foeus of distribution. Nor did a very 
considerable reward, which I offered, cause any epeci- 
mens to be forthcomingsbetween the first lot received, 
over two years ago, ang that regentl¥ secured during my 
trans-continentel trip. With a few exceptions, the ani- 
mals *have been captu¥ed by the abofiginals, who, with 
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than when he filled the Chair of Astronomy at Dublin, afd 
occupied ghe position there ofeAstronomer-Roygl. He , 
was fortunate in his early career? Nearly fifty years ago 
he was one of the band of earnest astronomers that 
Encke Summoned réund himself at Berlin, and thus fe © . 
became the friend and companion of Galle, of Bremiker, * 
and of D’Arrest. The time, too, was igter@ting. “Adams e 
and Leverrier had traced the existence of a Neptune, 


eand the issue of that well-known dram& was-worked out œ 
f 3 

e . $ . ° 
e e ® . 
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ufder theeyes of the late Dr. Briinnow. He was pre- 
sent in the Berlin Obse®vatory when Neptune was first 
re@ognized as a plgnet, and an early, if not the earliest, 
notification of its discovery, that reached this country, 
came from his hand, 

e It would be tedious to recall all the °results that his 
untiring industry wrought in the department ofecometary 
astronomy. His greatest and best-known work is his 
classical investigation of the motion of De Vico’s comet 
of short period. The cloge and eager search that was 
made for this coffhet, particularly in 1855, was not success- 
ful, and its ultimate career is unknown ; but this fact does 
not detract frm the merit of Dr. Briinnow’s memoir, on 
which a lesser reputation might rest. As a calculator of 
a high order, he will, however, be remembered for his 
work on the theory of some of the minor planets, as 
Flora, Victeria, and Iris—a work which to some extent was 
carried out during his Birectorship of the Observatory of 
Ann Arbor, Michigan, to which he was appointed in 1854. 
Here, too, he published for a short time a periodical 
under the title of Astronomical Notices. This journal 
had but a short lifegand judging from its rarity muse 
have had but a small circulation. A very different fate 
attended the publication of his “ Lehrbuch der sphirischen 
Astronomie,” first issued in 1851, and which has passed 


* through several editions, been more than once translated, 


and is everywhere recognized as an authoritative text-book. 

In 1865, on the death of Sir W. Hamilton, Dr. 
Briinnow was appointed Andrews Professor of Astronomy 
in the University of Dublin and Director of the Dunsink 
Observatory. The important and original mathematical 
researches in which his illfstrious ptedecessor had been 
engaged had not left him sufficient leisure to superintend 
with activity the affairs of the Observatory ; and*the work 
of organizing and of placing it on a modern footing, 
adequately equipped, fell to the lot of Dr. Briinnow, who 
proved himself admirably fitted for the task. The South 
object-glass, which had remained unmounted, was, under 
Dr. Briinnow’s auspices, provided with an equatorial 
movement, and with it he carried out the researches in 
steJlar parallax which marked alike his assiduity and his 
competence as an observer. This line of research, thus 
connected with the Oservatory, his successor, Sir Robert 
Ball, has recognized and pursued with vigour and success? 
In 1874, Dr. Briinnow retired from the Directorship on ac- 
count of failing health and eyesight, and he has since lived 
privately, principally abroad. He died at Heidelberg, in 
his sixty-seventh year, tothe deep regret, not only of his 
numerous private friends, but of all those whohave profited 
by his feaching, whether as members of his class or 

s students of his valuable gontributions to astronomy. 
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° Tue Australasian Associatiqg for the Advancement of Science 
will hold its fourth annual meeting at Hobart in January 1892. 
The first general meeting will take place on January 7, when 
Sir James Hectgr will resign the chair, and Sir Robert &. C. 
Wamiltons Governor of Tasmania and Presidegt of the 
Tasmanian Royal Society, will assume the Presidency, and 
delive® an address, Visits? to @lgces of interest in the im- 


livered by Dr. Stephan, Impefial Minister of Post gnd Tele- 
graphs Some 650 members, of whom "rg8 were foreigners, 
attended the proceedings. After the usual complimentary 
.Speecites, the following gentl@ien were elected Presidents *of 
the various Sections gf the Congress :—Hberr Siemens, of Ber- 
lin Mr. Preete, of London; M. Hospitalier, of Paris; Signor ` 
Ferrares, of Turin; Herr,Waltenhofgn, of Viennag and Herr 
Kohlrausch, of Hanover. “It was decided that a special Section 
should bg fermed to consider the principles of legislation dealing 
with electro-technicaf matters. bd 


THE Crystal Palace Elecftical Exhibition, to be opened on 
January 1 next, has received the sanction of the Board of Trade, 
and is duly certified as an [nternational Kxhibition, under the 
provisions of the Patents, Designs, and Tade Marks Act, 1883. 
The exhibits of Her Majesty’s Government will in€lude his- 
torical telegraphic and Selectricale apparatus, instruments, and 
appliances, as well a®the modern apparatus and instruments 
now in use in the Postal Telegraph Department. This exhibit 
wi be arranged under the direction of Mr. W. H. Preece, 
F.R.S. i 


Ir has been suggested in America that steps should be taken 
to secure an International Conference of Electricians at the 
tt Columbian World’s Fair.” “The time and place,” says the 
new Chicago journal, Electrician, ‘are certainly auspicious, 
and as there are many questions in electrical science that are 
now awaiting adjudication it would seem that it were only 
necessary that the invitation be made by the®*properly consti- 
tuted bodies to have it meet with the hearty approbatéon of 
scientific men everywhere. Could such a°Convention be as- 
sembled it would do more than any other agency to bring 
together at the Columbian Exposition the most complete and 
varied display of electrical apparatus the world ever saw.” 


THE International Agricultural Congress was opened on 
Monday at the Hague by M. Méline, the President, who briefly 
reviewed the labours of the Paris Congress, dwelling upon its 
great importance to agriculture in general, and pointing out 
that the fesults obtained by that meeting would assist the 
various Governments in the legislative, administrative, and 
financial problems requiring solution, The conclusions arrived 
at in Paris were, however, not final, and would be more pre- 
cisely defined by the present assembly. 


We have received an intimation of the sudden death, from 
apoplexy, of Dr. L. Just, “Professor of*Botany at the Polytech- 
nikum, C&rlsruhe, and Director of the Botanic Garden belonging 
to the same institution. Dr. Just wae best known to the 
botanical world through the Botanischer Fahresbericht, which 
has appeared under his name since its foundation,in 1874 up to 
the present time, though he resigned the editorship in 1885. 


o MR, CHARLES JAMRACH, well knowg as an impofter, breeder, 
and exporter of all kinds of animals, died last Sunday at his 
residence in Bow. He was of German parentage, and inherited 
from his father the business which he conducted with so much 
energy and intelligence? Many scientific collagtions, as well as 
travelling menageries, have ben tnriched by him with valuable 


mediate neighbourhood gf Hobart will be made during thg time 

when the meeting is keyg held, and afterwards there will be 
%e excursions to different places in Tasmania. Application has 
been made to the New Zealand $hippings Compagy, ang to 
Shaw, Savil], and Albi8a Company, for passages at reduced 
"ees to members of the British Associalign visiting Tasmania to 
gttend the meeting at flobart, and it is expected that this will 
be granted. 


speciyens. He shoWed particular interest in the breeding of 
long-coated Persian greyhounds, Japgnese pugs, and Madagascar e* s 
cats. The cgllection he dads Jast formed includes, the Zimes 


ee says, Young lions,,tigers, and dwarf cattle from Burmah, 


THG number of visitors to the ‘South Kensington Museum 
during the last month exceeded 128,000, This is the largest 
é number in any one mdnth sigce 1883, ig which year the Fisheries 

THE Ipternational Electro-Technical Congress was opened | Exhibition was held opposite to the Museum, on the ground 
© at Frankfortron-th€-Main on Tuesday. An address was de-*|"formerly dtcupied bf the Reyal Hortfultural Sogiety. 
ae NQ. 1141, VOL. 44] . œ . > Bok. ot 
s e . © e 


july 31, 1891. 


. 
' *e ° 
e 
S§PTEMBER 10, 1891] 
AaS pe 
è . 
THE Staffordshire COunty Council have appointed Prof. D. 
E. Jones, B.Sc. (of the University College of Wales, Aberyst- 
wyth), af Disree o® Tech nical Instruction for Staffordshire, 








9 LHE Oxtord Delegates respompible for the University Extension 
work have just published their Annual Report for the yea®ending 
Nô fewer than 192 ceurses of leetures were 
delivered. Of these, go were gn historical subjects, 64 on 
natural sci€nce, 33 on literature aged art, and 5 on political 
economy. These figures show a small increase in the number of 
ogurses on history and litgrature, and eyidence a®nearked in- 
crease in the attention that is being paid throughout the country 
to natural science. On the othershand, poligical economy does 
not appear to be popular with those who are responsible fox®the 
arrangement of the lectures, and this circumstance the Delegates, 
regret. At several epfres in the North of England the courses” 
have bees regularly attended by many hundreds of artisans, and 
the funds to defray the expenges of these lectures have been pro- 
vided by working men societies. The resylts of the examinations 
have in many cases been most satisfactory. In the opinion of 
Mr. York Powell ‘The paper classed as distinguished would 
have been accepted in Oxford as distinctly belonging to *the 
honour class; the ‘pass’ standard is that which would be 
adopted fn the Oxford pass school.” Mr. Lodge and Mr, A.H. 
Johnson bear similar testimony to the efficiency and capacity of 
the students. 


THE Times has been printing an interesting correspondence 
on county museums, and we may hope that the discussion will 
lead to some pyactical results. There can be no doubt as to 
the need for such institutions. Properly organised, they might 
be of high edueasional value, and they would preserve for 
posterity many objects of archeological interest which are now 
in danger of being either destroyed or lost. The aim ofthe 
proposed museums ought, however, as Prof. Flower has urged, 
to be very clearly defined, and it would be necessary that arrange- 
ments should be made for the preparation of good catalogues and 
labels, 


EVERYONE interested in the scientific aspects of agriculture 
was sorry to hear that Miss Ormercotl had felt it necessary to 
resiga her position as consulting entomologist to the Royal 
Agricultural Society. It is much to be regretted that mis- 
understandings should have led to the severance of her connec- 
tion with the Society with which she has so long been honourably 
associated. Fortunately her work as an entomologist is not to 
be interrupted, and she will continue to place her knowledge at 
the service of agriculturigts. J e ó 


THE Department of Agriculture in New South Wes is not 
likely to complain of lack of work. During the first three 
months of the Department’s existence—March to May 1890— 
1200 letters were received from farmers and others on matters 
of agriqultural interest ; during the same months of this year, 2300 
were receiveg and fully answered. During the first five months 
of the current year, overg1ooo letters were written by he De-# 
partment, giving specific advice on manures, analysis of soils, 
insect pests, and parasitic diseases, and were gratefully ac- 
knowledged ; 18,000 Gazettes and Bulletins were distributed, 
and 7000 circula% sent out. 


se 

In the official statement relating to tle worf of the British 
e, Museum (Natural History) during 1890, reference is mafle to 
"two" new cases wRidh hate beeg, placed in fhe central hall. 
One of them illustrates external Variation according to age sex, 
and season, as exemplified if the well4cnofn bird the Raf 
(Afachetes pugnax). The other case is intended to illustrate the 
subject of protective resembfgnce and mimicry. The Yower part 


- of the case is occupied bya group shpwing the simplest form of 


such resemblanceg z.e. general conformation of colour to habitual 
r e e 
°NO. B41, vor. 44]°, : 
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surroundings, Various species of mammals, birds, ‘and repfles, 
from the Egyptian desert, are arranged upon a grougd consist®ng 
of the actual rocks and sand am8ng which they were living. 
These specimens were collected in February 1890, and $re- 
sented by Mr. F. S. Worthington. In the upper pari of the 
case specimens are exhibited, chiefly frog the class of insects in 
which the imitation both of the form and colour of external® 
objects is*carried to various degrees of perfection and com- 
plexity. Among tllese is a group of Indian butterflies (Au Kima 
inachis), which, when at rest with their wings closed, present 
a marvellous resemblance to de&d leaves. »Still further stages 
of complexity of imitation are shown in insects which closely 
resemble, externally, others belonging to diffrent families or 
even orders, apparently for purposes of protection. 


M. E. Hecke, of Marseilles, has recently described an in- 
teresting case of mimicry which may be frequenély seen in the 
south of France. The mimic is a Spider, Thomisus CUMS, 
which is often found in the flowers of Convolvulus arvens?:, 
where it hides itself for the purpose of snaring two Diptera, 
Nomioides minutissimus and ALelithreptus origani, on which i: 
feeds. Conyolvulus is abundant, ande three principal colour- 
variations are met with: there is a white form, a pink one with 
deep pink spots, and a light pink form with a slight greeni-h- 
ness on the external wall of the corolla, Each of these forms 
B particularly visited by one of three varieties of Thomisus. 


The variety which visits the greenish form has a green hue, and » 


keeps on the greener part of the corolla; that which live. in 
the white form is white, with a faint blue cross on the abdomen, 
and some blue at the end of the legs ; the variety which lives in 
the pink form is pink itself on® the prominent parts of the 
abdomen and legs. If the animal happens to live on yhlsa 
versicolor, the pink turns to red, and if it lives in a yellow 
flower—Antirrhinune majus, for instance—it becomes yellow. 
At first Prof. Heckel supposed the three varieties of “ome. 
to be permanent, but he discovered accidentally that any one o! 
these peqpliarly coloured spiders, when transferred to a differ- 
ently coloured flower, assumes the hue of thg latter in the course 
of a few days ; and when the pink, white, green, and yellow 
varieties are confined together in a box, they all become nearly 
white. ° 


MR. THEODORE BENT, according to a telegram received 
from him at Cape Town, has good reason to be satisfied with 
the results of his investigation of the Zimbabye ruins.@ Ile i¢ of 
opinion that the “ finds ” unmistgNubly indicate the forn of 
worship, the manner of decoration, and the system of gold 
smelting practised by the vanished people who inhabited me 


buildings. He is now visiting othe ruins. 
° 


THE series of ‘‘One Man” photographic exhibitions at the 
Camera Club is to be continued during the coming winter, 
According to the Journal of the Club, there willdirst be an ew 
hibition of photographs by MÊ Ralph W. Robinson. This 
will be followed by an exhibition of the work of Mr. J. P. 
Gibson, of Hexham. 


AT a meeting of the Meteorological Society ror Mauritius on 
July 30, it was stated that, on Juge 13 and 14 last, thunder- 
storms occurred in that island This, so far as was Khoyn, 
was the first instance of a thunder-stgrm having taken place 
since the year 180r. There was a congy@erable increase of sup- 
spets at about this time, and on June 14 a remarkable magnetic 
disturbanc@ took pl&ce, Ph$tographs gf the latter past of the 
transit of Venus, on May Io last, were exhibited.e At sunrise 
the planet had alreadydraversed about one-half of its apparegt 
path, and its appearance was perfectly round and intensely 
black. The time of tangential contact (at egreaswas, as nearly 
as could be ascertained, 8h. 36m. 36s, ‘A number vf charts 
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shdwing the winds and weather experienced by several vessels 
which encoyntered cyclones in December, January, and February 
last were submitted ; the greatest of the disturbances which had 
-been experienced of late occurred from February 3-13. At the 
Observatory the barometer fell from 29'962 inches, at gh. a.m. 
on the rst, to 29°409 jnches, at 3h. 25m. a.m. on the 6th. Full 

e details of these cyclones will be published. With reference to 
the “ Atlas of Cyclone Tracks,” lately published by tite Meteoro- 
logical Council, Dr. Meldrum stated that the preparation of an 
appendix was under consideration. 


THE Report of the Meteorological Commission of Cape 
Colony for the year 1890 contains the results of observations 
taken at 45 principal stations, and monthly and yearly rainfall 
values at aboht 300 stations in the colony and neighbouring 
States. The observations are made chiefly by public officials, 
and by privaja gentlemen who lend their aid. Summaries from 
a selected number of rainfall stations are also publfshed monthly 
in the Government Gagette and in the Agricultural Journal. 
The expenditure for the year was only £378, so that, considering 
the smallness of the funds available, the results obtained are 
highly satisfactory ; an@ the cast of instruments, which becom® 
the property of the observers after § years’ continuous observa- 
tions, is not inconsiderable. The Commission express the hope 
that their labours may lead to the discovery of the laws which 
govern the weather in those parts, and ultimately result in tlfe 
issuing of trustworthy storm warnings. With this view simul- 
taneous observations from various stations are telegraphed to 
various ports, where they are entered on sketch maps for the 
information of mariners and others. 


A CORRESPONDENT informs us that Dr. Sleich, of Berlin, 
has found that the subcutaneous injection of distelled water 
. produces sufficient local anesthesia at the point of insertion to 
allow small operations, such as opening a boil, to be made 
without pain. 


THE following are some results of Herren Elster agd Geitel’s 
recent electric observations on the Sonnblick, des@ribed tg the 
Vignna Academy :—The intensity of the most refrangible solar 
rays, measured by their discharging effect on a negatively 
electrified surface of anmlgamated zinc is about doubled on rising 
3100 m. from the lowland. The authors were unable to find 
other actino-electrically active substances ; even pure fresh snow 
and dry Sonnblick rock were not perceptibly d&charged by 
‘light. Waterfalls may pr¢luce in a valley a negative fall of 
potential, and to considerable heights (500 m.). The morning 
maximunf in fall of potential, observed regularly between 7 and 
9 a.m. in the plain and in &lpine valleys, was absent at 3100 m. 
Before thunderstorms in July, the poeitive fall of potential sank 
gradually, in light showers, to #z/, at which it remained some- 
times two or three hours till completion of the electrical process 
4n the cloud. ® In thunder-clouds, or on low ground, dtiring a 
thunderstorm, the atmospheric electricity usually changes sign 
after a discharge. St. Elmo’s fire (negative as often as positive) 
always accompanied thunderstorms, The observation that 
gegative St. Elfto’s fire burns with Blue flame, positive with red, 
was repeatedly confirmed. 


Iris well known that the fox possesses an excellent ‘‘ head 
dor country.” Referring to this subject in an interesting,article 
jp the current numberg§ the Zoologist, Mr. Harting says a fox 
lfas been known to return seventy miles to his ‘‘earth,” gnd 
this notgonce, but three titties. He was Aught ine Yorkshire, 
and sent into Lancashire to be hunted by the hounds of the late 

r. Fitzherbert Brockholes, of Claughton Hall, Garstang, apd 
ahis identity was established by his having been marked in the 
ear bythe foxsegtcher. This story Mr. Harting had from his 
friend Captain F. Ff. Salvin, who was living in Yorkshire at the 
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time, and was well acquainted with Mr. Brockholes, who gave- 
him all the details. ’ A 
e 

DURING the nesting season the male ostrich seemg to be any- 
thing but an agreeable creature@ In a paper lately read bgfqre 
the R8yal Society of Tasmania Mr. James Andrew says that at 
that perio? the bird isemost pugnacious, and ma only be ap- 
proached in safety with great precaution. He resents the in- 
trusion of any visitors "gn his dotnain, and pr8ves a most 
formidable opponent. His mode of attack is by a series of 
‘kicks. ‘Bh@ leg is thgown forwards god outwards, until the foet, 
armed with a most formidable nail, is high in the air ; it is then 
brought down witi terrific fofce, serious enough to the unhappy 
hufnan being oranimal struck with the flat of the foot, but much’ 
worse if the victim be caught and ripped by the toe. Instances 
are known of men being kiffed outright by a single’ kick, and 
Mr. Andrew remembers, whilst on a visit in the neighbourhood, 
that on a farm near Gromff Reineg a horse’s back was broken by 
one such blow aimed gat its rider. If attacked, a man shoyd 
never seek safety in fight; a few yards and the bird is within 
striking distance, and the worst consequences may result. -The 
all€rnative is to lie flat on the ground, and submit with as much , 
resignation as possible to the inevitable and severe pummelling 
which. it may be expected will be repeated at intervals until a 
means of escape presents itself, or the bird affords an oppor- 
tunity of being caught by the neck, which, if tightly held and 
kept down, prevents much further mischief. Under such cir- 
cumstances, however, Mr. Andrew has knowa a bird, with a 
badly-calculated kick, strike the back “of its own head, scatter- 
ing the braing—‘‘a serious loss of valuable ‘property to the 


farmer.” è ° 
» 


WE learn from the Tiflis paper Caucasus that during an 
ex@ursion to the sources of the Jiagdon, which /vas made recently 
by several explorers, no fewer than eight glaciers were dis- 
covered, six of which are not marked on the 5 versts to the inch 
map of Caucasus. They have been viewed now and sketched 
from Styr-khokh Pass. The southern slope of ‘the branch- 
ridge of the main chain, between the Kazbek and the Syrkhu- 
barzon peak, has also beeg sketched from the -Trussoff’s Pass, 
and it apfpears that several of the glaciers of this part of the 
chain are not represented on the great map, while perpetual 
snow is shown where there is none. The glaciers visited by the 
party proved to have very much changed their aspect since 1882. 
Several sulphur and iron carbonate springs were visited in the 
Trussoft’s valley, and several interesting Alpine flowers in bloom 
were collected on the passes. e 


A SKETCH of the vegetation of British Baluchistan, with de- 
scriptions of new species, published originally in the Linnean 
Society’s Journal, has now been issued separately. The author 
is Mr. I. H. Lace, who has had the advantage of Mr. W. B. 


Hemsley’s aid. s z 


In the Bulletins de la Société d’ Anthropologie de Paris (fourth 
series, vol. ii, Parts 1 and 2) the subjegt most prominently dealt 
with is the slow rate at which the population of France in- 
creases. According to the report of a prolonged discussion gn 
this question, there is much difference of opinion as to the 
causes to which the phenomenon must be®attributed. The 
Bulletins also éncludg interestiig ‘contributions on the Koubous, 

a native tribe of Sumatra, by M. Zelle; a series of spoons of 
various epochseby M. Capitan; ethe pre-Columbian ethno-*’ 
graphy of Venezuela, byeD@ G. Marcano ; justice in Ancient 
Egypt, by M. Ojfivigr-Beauregaed ; and: religious evolution in 
the region of the Congo, by M. Clémerft Rubbens. 

Tie s@cond part of the Catalogy of Mammalia in the Indian 
Museum, Calcutta, by My, W. L. Scjater, has just been issued. - 


The first part was compiled by Dr. Andersen, the late Super- 
e e e s’ Ad 
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intendent, THe total namber of species included in the Cata- 
logue amounts to 599, of which 276 are found within the Indian 
Empire, and 314 are exotic. è 

e 


e PHE Smithsonian Institutio® has issued a set of useful direc- 
tions, by Leonhard, Stejneger, for the use of colle:tors, who, 


. without being herpetological experts, detire to procure for the 


U.S. National Museum specimegs of the reptiles and batra- 
chians whfch they may be able to gather in the neighbourhood 
of their residence or while travelling. The same Institution 
publishes directions for c@lecting recenteand fossil ‘plants, by 
F. H. Knowlton ; and notes on thepreparation of rough skele- 


` tons, by F. A. Lucas, ° ° 


e 
STUDENTS will be glad to welcome the fourth edition of Prof. 
Milnes Marshall's wellknown wosk on ‘‘ The Frog: an Intro? 
duction to Anatomy, Histology, and Embryology.” The 
author explains that the chapter on embryology has been in 
great part rewritten, and that*some new figures have been added. 
The entire book has been carefully revis@d. (J 


THE additions to the Zoological Society’s Gardens during the 
past week include a Dorsal Hyrax (Hyrax dorsalis) from Sierra 
Leone, presented by Mr. Reginald Brett ; a Commog Polecat 
(Mustela putorius), British, presented by Mr. F. D. Lea Smith ; 
a Ring-necked Parrakeet (Paleornis torquatus) from India, pre- 
sented by Mrs. Bowen; an Australian Thicknee (Œdicnemus 
grallarius) from Australia, presented by Sir Ferdinand von 
Mueller, C.M.Z.S, ; a Manx Shearwater (Pufinus anglorun), 
British, presented by Mdster Riviere. 

e 


OQR ASTRONOMICAL COLUMN. 


SOLAR OBSERVATIONS.—In Comptes rendus for Augus? 24. 
Prof. Tacchini gives a résumé of the solar observations made at 
the Observatory of the Roman College during the second 
quarter of this year. Spots and faculz have been observed 
on 73 days, viz, 25 in April, 23 in May, and 25 in June, 
The following are the results obtained :— 





Relative frequency Relative magnitude Number 
a 


teen Of groups 


1891, of spots, Beg ofspots. of facule® per day. 
April...  9'24 000 24°56 55'60 2°36 
May 14°35 0°00 48°14 51°82 4°09 
June 16°88 0'00 47°00 89°38 3°80 


The distribution and magnitude of the prominences observed 
are as follow :~ 


s 
Number » Mean è Mean Mean 
189%. of days of number. height. extension. 
observation. a oo 
April 1 o 7°50 42°3 15 
May 2I 4'62 37°3 1'4 
June 19 5°53 30°4 1°8 


A e 
_ It ig worthy of remark that there was a secondary maximum 
in May in the case of spots, whilst a secondary minimum is 
indicated W the observations of prominences. ° 
kd 


CONNECTION BETWEEN TERRESTRIAL MAGNETISM AND 
RADIANT SUNLIGHT.—Prof. Frank H. Bigelow contributes a 
hote to the American Fournal of Sclence for September, on the 
causes of the variations *of the magnetic needle. He finds, 
from a discussién of magnefic. observations made at thirteen 
stations during the month of fune 188% that ‘the permanent 
magnetic condition of the earth may be principally duesto the 
orbital motion of the earth through the radiagt field of sunlight. 
Thè rotation of thé earth on its agis gauses a modification of the 
direction of the axis of polarization, by dimini$hing the angle 
between the two axes, and 4% the resu ofthe annual mction 
may cause it to rotate In a secular period about the axis of figure, 
or if the magnetization hasalready become set in thesbod¥ of the 
earth, may cause a successién of secular waves to sweep over it 
fiom east to west, as is ghown to ye th® case in the history of 
the isogonic lines and the long-period deflections of the needle.” 

ts 
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e 
This interesting identification of the magnetic and light action of * 
solar radiations is in harmony with the results of éhe investlza- 
tions of Maxwell and Hertz. Ané Prof. Bigelow believes that, 


by the application of similar considerations to Mercury, heswill e 


be able to satisfactorily account for the "outstanding motion of 
this planet’s perihelion. 


Two New ABTEROIDS.—On August’28, Charlois discovered 
the 313theminor planet ; and Palisa found the 314th two days 
later. 





s 
PHYSICS AT THE BRITISH ASSOCIATION. 


THIS Section, as is unfortunately the custofh, was housed in 

an ecclesiastical edifice in whicheno provision had been 
made for the exhibition of apparatus or lantern slides by the 
readers of papers. No doubt, it is impossible always to provide 
accommodation equal to that furnished two yeggs, ago at New- 
castle, whem the Physical Lecturąp Theatre of the Durham 
College of Science, with its appliances, was placed at the dis- 
posal of the Section. Still, it shoul@ be possible to provide 
lantern and screen, and provision should be made, when 
necessary, for partially darkening the room. If there were a 


“guarantee that lantern slides could alevays be exhibited, many 


readers of papers would avail themselves of the opportunity to 
illustrate their communications much more adequately than is 
possible at present, when the only appliances are a piece of chalk 
and a diminutive blackboard; e.g. on Monday morning the? 
“beautiful photographs of Mr. Clayden and Dr. Copeland had to 


oe. 


he passed round from hand to hand instead of being exhibited ing 


a manner which would have done justice to their merits. The 
contents of many of the papers, too, would be much more easily 
and pleasantly grasped if such a course were adopted. 

Unfortunately, some of the Igading physicists, notably Sir 
William Thomson, Lord Rayleigh, and Prof. Fitzgerald, were 
unable to be present. Prof. Lodge, however, admirably filled 
the chai? and spared no exertion in the endeavour to clear up 
points of obscurity or difficulty that arose during the discussion. 

In all, some fifty papers and reports were read. In the 
limited space at our disposal, we regret that it is only possible to 
refer to communications of general rather than of special scientific 
interest 

After thg President’s address on Thursday morning, Prof. 
Néwton communicated a most interesting account of the action 
of Jupiter on small bodies passing near the planet, in whick he 
showed that ifa comet pass in front of Jupiter, owing to the 
gravitational attraction between the@two bodies the kinetic 
energy of Jupiter will be increased, while that of the comet 
will be diminished, and may be diminished to such an 
extent aS to cause it to form (though possibly only tem- 
porarily) a member of the solar system. On the Aher h&nd, 
if a comet, already a member of solar system, pass behind 
Jupiter, the kinetic energy of the planet will be diminished 
and that of the comet will be increased, and® may con- 
ceivably be increased under favgurable circumstances to such, 
an extent that the comet may no longer remain as a member of 
the system. Prof. Newfén had calculated that of 1,000,000,000 
comets from space crossing, in all directions, a sphere equal in 
diameter to that of Jupiter’s orbit, abgut 1,200 would come near 
enough to Jupiter to have their perio so much diminished as ¢o 
be less than that of the planet. 

Mr, W. E. Wilson read a paper on the absorption of heat 
in the solar atmosphere, and exhibited some of the apparatus 
he had used in the investigation. The method of observation 
employed consisted in dllowing the sun’s Amage, to transit 
across thë thermo-electric junction of a Boys radio-micrometer. 
He finds that the solar radiatign from the extremę peri- 
pheral portion of the disk @s distinctly less than that from 
the gentral portions. In this respect,the sun’s radiation differs 
entirely from that of the moon, in which there is little or no 
such difference in the illumination of 
fice. This differgnce is ue to the absorption of heat in 
the sola? atmosphere, which will gecessarily be nfuch more e 
marked for the peripheral than for the central perfions of the 
disk. « 

° 


erent parts of the gfir- ,° 


Mr. G. H. Bryan presented an elaborate report on researthgs a 


relative to the second law of thermodynamics, in „which 1s 


described an exceedingly simple mechagical* presentation of » 


Carnot’s reversible cycle. 


® 
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Friday was devoted to papers on electrical subjects. Prof. 
Atidrew Gray read a paper on the electro-magnetic theory of the 
rotation of the plane of pol#rized light. Sir William Thomson’s 
explanation of the phenomenon rests on the supposition that the 
ether has embedded? in it a large number of small gyrostats. 
Prof. Gray showed that the ordinary Maxwellian equations for 
the phenomenon were obtainable on the sapposition of the 

*existence of a closed chain of small magnets embedded in the 
undisturbed medium, which set themselves with their*ixes in the 


direction of propagation of the ray as soonsas the medium was ! 


magnetized in that direction. 

This paper was followed by,a most interesting communication 
from the Presiden® in which he gave an account of preliminary 
experiments to ascertain if the ether is disturbed in the neigh- 


bourhood of a r&pidly moving body—in other words, to ascertain ' 


whether the ether behaves as a viscous fluid. Allusion was 
first of all made to the experiments of Arago, in which he 
endeavoured to determine whether or not the ether was stagnant 


with respect to the earth by measuring the refractive index of a ' 


glass prism at different timges of the day, when the ether stream 
{if it exist) will flow in one direction or the opposite through 
the prism. Arago found no such shift, indicating that the ether 
was stagnant with reference to the earth. Fresnel, Fizeau, and 
Michelson had also studied theoretically or experimentally the 
ratio of so-called ‘‘ hound” ether to ‘‘free” ether. 
problem which Prof. Lodge set himself to dé@termine was 
whether a disk moving with great rapidity would or would not 
drag after it the ether in its immediate neighbourhood. Two 
* parallel co-axial disks of steel were arranged to spin at an 
enormous rate. Rays of light from a single source were allowetl 


to fallon a glass plate feebly silvered so that about half the ' 


light was transmitted and half reflected. By means of additional 
reflectors the two beams passed in opposite directions several 
times round in the space between the two disks, and were then 
observed in a common telescgpe and made to give interference 
bands. In this way, assuming viscosity of the ether, the one 
beam would have its velocity increased, the other would have its 
velocity retarded, with the result that a shift of the iftterference 
bands would be produced. So far, however, no such shift has 
been observed. ; 

Prof. D. E. Jones gave an account of some experiments 
made by him at Bonn on electric waves in wires. Measure- 
ments of the electrical disturbance at different points gf a wire, 
in which stationary waves are set up, were made quantitatively 
by putting a thernfo-electric junction in the creak at different 
points, and noting the deflection of the galvanometer in its 
circuit. Several curious results were recorded for which no 
explanations were forthgming. 

A communication was read from Lord Rayleigh, relating to 
the reflection of polarized light from liquid surfaces. He finds 
that the light reflected at the polarizing angle, from glean liquid 
suwfaces, only very slightly elliptically polarized ; if, however, 
the surface be ever so s§jghtly contaminated, the amount of 
elliptically polarized light in” the reflected beam is enormously 
increased.s 

Saturday was devoted principally to the consideration of 
papers on electrolysis. Mr®Shaw’s report on the present state 
of our knowledge in electrolysis and @ectro-chemistry included 
a tabular compilation by Mr. Fitzpatrick of the electrical pro- 


perties of soluble salts at different temperatures, and for different | 


concentrations e 

Mr, J. Brown read a papewon Clausius’s theory of electro- 
lytic conduction, and on some recent evidence for the dissocia- 
tion theory of electrolysis, in which he gave an account of 
experiments with so-called semi-permeable membranes. . The 
explanation of sheir filtering qualisies simply depends on the 
membrane acting as a conductor, ` e 

Mr, Chattock gave an accpunt of some important quantitative 
experiments which he had madegop the discharge of electricity 

‘om points from which he finds that it is the air round the point 
rather than the metal surface itself which offers resistance to the 
déscharge. ee 

"On Monday the meteorological and allied subjects were taken. 


e The Reports of various C§mmitt&s appofited to®deal aith 


The i 


He stated that the application of gstronomifal methods of 
calculation to molecular motiohs of sodium vapour gives rise 
to a double D line instead of to a br&adening of the line 
as might at first sight be imagined. In thë discugion which 
followed, Mr. Webster stated tat Prof. Michelson, who wgs 
endeaYouring to determine th metre in terms of the whve- 
length of dight emittgd by a vibrating atom, had found by 
the interferente method that all the mercwry lines are 
, double. ° à 
Dr. Copeland exhibited’ea model to, explain the probable 
! nature of the bright streaks on the moon. He attributes the 
appearanee @f the streaks to the existence of transparent spherge 
on the moon’s surface, which reflect the light from the posterior 
, Surface so as to be only visiblg in the line of light. 
Quring the morffing the President interpolated some observa- 
i tions dealing with the effect of light in modifying the effect of 
the gravitational attraction of the sun on small particles. When 
sunlight falls upon a body, a vary small repujsive effect istproduced, 
amounting to about 67 dynes per square metre. ‘Thus, for 
. example, during an eclipse of the moon about 1000 tons are 
suddenly applied, but this small fotce is incapable of producing 
' agy observable effecteon the motion of our satellite. The 
smaller the body, the larger, of course, the surface exposed 
relatively to the mass, and therefore the greater should be the 
eff&t produced. For a certain size of particle (abont that of a 
: grain of dust) the gravitational attraction and light repulsion 
should balance one another. The effect is clearly indgpendent 
of distance. 

On Tuesday, after the Report of the Committee on Electrical 
Standards, read by Prof, Carey-Foster, and an account of an 
elaborate research by Mr. Swinburne on the causes of varia- 
' tion of Clark cells, there was arranged a joint discussion with 
| Section G, on ‘‘ Units and their Nomenclature,” which was 
opened by the President, who suggested that the discussion 
should, as far gs possible, be confined ‘to electfical units, and 
that the mechanical units should be left to a later periods He 
discussed at some length the relative advantages and disadvan- 
tages of the various names for the unit of self-induction, secohm, 
quairant, henry, &c., and expressed himself gs of opinion that 
the quadrant, which was really an angular measure, but which 
' was frequently used as a linear measure, was very objectionable 
in that it indicated that the unit of self-induction was a length, 
when it was perfectly well known not to be a length. He 
was, therefore, of opinion that some name with a less 
obvious meaning, such as that of a person, was very desirable. 
He thought also that the,secohm was too large for practical 
purposes, and that some sub-multiple such as yyy would be 
| preferable. 

The President was followed by Mr. Preece, who referred to 
the work of the British Association Committee on Electrical 
Standards, which had lasted now for thirty years, and expressed 
the opinion that it would be undesirable to interfere in any way 
with the old standards now about to be legalized by the Board 
of Trade. é 

Pf. Stroud read a papar on some gvolutionary suggestions 
on the nomenclature of electrical and mechanical units, in which 
he advocated selecting 10? cm. as the unit of length, 107° gm. 
as the unit of mass, and 1 sec. as the unie of time to form the 
: basis of a new practical system of units. Healso explained the 
details of a system of automatic nomenclature for C.G.S. and 
other units, which he thought should be taken into*consideration 
before any fresh names were authorized. The special fedture of 
| the system is that every label is self-explanatory. ¢ g 
| Dr. Johnstone Stoney thought the oll system should remain 
. intact, and that the proper way to deal with the subject of 
‘ nomenclature was to indicate sub-multiples by numerical pre- 
| fixes; zg. he would call*a microfarad a sixth farad, and tht 
| capacity of a Leyden jer would be &bout a tenth farad, He 
| suggested that the name for the upit of magneflsm should be a 
Gilbert, and thet of tge unit magnetic field a Gauss, 

Pref. Carey Foster thought that if the volt and ampere were 














made ten times gis great, fresh napes, such e.g. as “gal,” e 


from Galvani, should be igtraguced. el 
Prof. Riické laid stress on the importance of recognizing the 


e meteorological subjects Were read. fact that we pé@sessed at preSent no definite knowledge 
Dr. Johnstone Stoney read an interesting paper on the cause | as to the absolute dimensions of, any*electrical or magnetic 
© of*double lines in the spectra of gases.” He assumes that th | unit, @ndetherefore it was undesigable to introduce names 
e fholecules are vibrating ® more or less complex harmonic curves, (such e.g. as quadrant) implying the possession of such 
e and he “llustraeé@@ the simple case of sodium vapour by means | knowledge. * @ .@ ee 
of a pendulum oscillating to and fro, but with an apsidal motion. I, Prof. S. P. Thompson drew attention to tke desirability of 
= . o . e e e . 
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e 
distinguighing between scalar dnd vector quantities in our di- 
mensions, = 

Prof. Gay disapproved of the term electromotive fofce, but 
thought it was a term which coQld scarcely be eradicated now. 

ach speaker, in fact, discuss@d the subject from his owh point 
of view, with the regult, as the Presidentgemarked, that the time 
allotted had only served to open the discussioa, but he hoped ' 
that it woujd be continued in the technical journals during the | 
year, so that some definite conclusions might be arrived at in ! 
1892. 
se Wednesday morning wag devoted to clegring off #rears. f 

Prof. S. P. Thompson read two ,optical papers, one on the ; 
measurement of lenses, and a segond on a new polarizer. In | 
this instrument the polarization is effected “by reflection fon 
black glass, but to avoid the angling of the beam a reflecting 
prism is used in addition. This arrangement has the dis-,' 
advantagé that the ayis of the béam undergoes a translational 
shift, so that rotation of the polarizer is out of the question. To ! 
get over this difficulty two more reflgctors are introduced, or 
two quarter-wave plates may %e used, one of which converts the 
Wane polarized light into circularly polarized light, while the . 
other reconverts it into light plane polarized in any azimuth. 

Dr. Webster then gave an account of some experiments on a 
new method for determining v. The method is similar in s8me 
respects to Ayrton and Perry’s, and gave as a result in the pre- 
liminarygexperiments 2'987 x 107, ° 

Prof. Rücker then gave an account of some experiments made ' 
by Prof. Ayrton and himself, on the magnetic field near the 
South London Electrical Railway. The experiments were 
made in a house in Kennington Park Road with ordinary į 
galvanometers, and showed conclusively that the magnetic 
disturbances on delicately suspended needles would be per- 
ceptible at considerable distances, i 

Prof. J. V.®Jones, in describing some expesiments on the | 
periogic time of tuning-forks, maintained in vibration electrically, | 
stated that dry plafinum-platinum contacts do not work satis- | 
factorily, whèreas the results obtained with mercury contacts 
are much better, atall events when changes of temperature “are 
carefully guarded against. 

Mr. F. T. Trouton described some interesting experiments to 
determine the rate of propagation of magnetization in iron. A ! 
large coil of iron wire, from 8 to 12 feet in diameter, was | 

l 


supplied with one fixed coil wound on it, and through which 
the alternating current passed. A second exploring coil was 
connected up with a telephone, andone experiment consisted 
in endeavouring to find out the positions of nodes and inter- 
nodes in the magnetized material from which it might have been 
possible to have determined the length of the wave of magnetiza- 
tion fora definite period ofalternation. Nodes were observed in 
the half of the ring remote from the magnetizing coil, but these ' 
were easily ascertained not to be the ones sought for, because 
their position was not found to depend on the period of alterna- 
tion. 

The President attributed the ‘effects to mechanical vibragons 


excited by magnetization. e 





| treated with carbon monoxide in a suitable apparatus. 


at the same time. ‘The results so far obtained are te be regarded 
as preliminary, = 

Prof. Vivian B. Lewes read a paper on the spontangeus 
ignition of coal. His experiments lead hiñ to reject the expla- 
nation of Berzelius, which attributes spontaneous ignition to the 
oxidation of pyrites contained in the cof. The heat given off 
by the combustion of the pyrites present in the most dangerous 
kind of cbal, even if localized, would not be sufficient to raise 
the temperature of the adjacent coal to the ignition point. The 


‘ cause of spontaneous ignition of coal is to be found, rather, in 


its power, especially when finely glivided, of absorbing oxygen, 
which causes the slow combustion of some of the hydrocarbon 
constituents even at the ordinary temperature. The action may 
increase under favourable conditions until ignifion of the coal 
results. The risk is greatest with large masses of coal, and with 
the ordinary air supply on board ships. The oxidation increases 
rapidly with the initial temperature of the coal, so that cval 
fires are found to occur most often on ships fre ting tropical 
climates. It*may be roughly estimated that the absorbing power 
of a coal for oxygen is proportional to its power of taking up 
moisture, s 

In the discussion which followed, Prof. Bedson mentioned 
his experiments on the heating of coal-dust at various tempera- 
tures up to 140° C. He had noticed that in some cases com- 
bustible gase$ were given off by the coal. 

A feature of special interest was the exhibition by Ludwig 
Mond of specimens of nickel-carbon-oxide and metallic nickel 
obtained therefrom. In the paper read in conjunction with ° 
this exhibit an account was given of the discovery and proper- 
ties of the above compound. 
been described in the Journal fiir physikalische Chemie, 
Chemically, nickel carbonyl is most inactive, numerous experi- 
ments made to introduce the carbonyl group into organic 
substances by its means having ebeen uniformly unsuccessful. 
Experiments were described having for their object the direct 
extraction of nickel from its ores by means of carbon monoxide. 
It was foufd that, as long as the nickel is combined with arsenic 
or sulphur, the process is entirely successful on a laboratory 
scale, Such ore, or matte, or speiss, is calcined, reduced by 
water gas at 450°, cooled down to a suitable sen alg and 

n ex- 
posing aeheated surface to the gas containing nickel-carbon- 
oxide, it is pgssible to produce, direct from sych gas, articles of 
soli nickel, or goods plated with nickel, resembling in every 
way those obtained by galvanic deposition of metals, and repto- 


i ducing with the same exactitude and fineness any design upon 


guch articles, This result can also be@obtained by immersing 
heated articles in a solution of nickel-carbon-oxide in such 
solvents as benzole, petroleum, tar oils, &c., or by applying such 
solution to the heated articles with a brush or otherwise. 

A specimen of iron-carbon-oxide was exhibited, whi@h Messts., 


‘ Mond and Langer have obtained wan amber-coloured liquid, 
. which, on standing, deposits tabular crystals of a darker colour, 
, and solidifies entirely below — 21°C. to a mass of needle- 
, shaped crystals. 


It boils at 102° Cy but leaves a small quantity e 


of green-coloured oil behind. Several analyses and vapour- 


density determinations hafe been made, but it is not yet certain 


‘whether a pure substance has been obtained or a mixture of 


CHEMISTRY AT THE BRITISH 
e ASSOCIATION. i 


"THE proceedings of Section B at Cardiff were not felt to be, 

as interesting as onæome previous occasions, Severa} well. ® 
known chemists were not present, and no set discussions on 
subjects of general chemical interest, which have been special 
féatures at other times, took place. ill, in the course of the 
meeting several papers of*very considerable importance were 
read, and provoked valuable gorpments. The President’s Ad- 
dress was listened to by an enthusiastic audignce, dhd his remarks, 
together with several of the papers contributed during the meet- | 


2 *sing, should give a fresh impetus to the study ofethe metals, 


Prof. Dunstan read the Repo of the Committee on the 
Formation of Haloid Salts. It has been found Ey Mr. Shen- 
stone that chlorine, prepared bY the actio of Rydrogen chlorite 
on manganese dioxide, attacks mercury readily, even when both 
substances are pure and dgy, while that obtained by hating 
platinous chloride only attaéks mercury extremely slowly. In- 
cidentally it has been disanvered thaé purè platinous chloride is 
a very difficult substance to prepare, an oxychloride being formed 


s e > 
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, several iron carbonyls. The authors Jope shortly to publish a 
full acepunt of this interesting substance, which differs considere 


ably in its chemical behaviour frêm nickel-carbon-oxide. 
Mr. Crookes described his experiments on the electrical 
evaporation of metals and alloys. If a brush of gold is placed 


: in a vacuum tube and connected with the negative pole of an 
‘ induction coil at ordinary tefhperature, and ifa Piece of glass be 


placed und&rneath the gold in the tube, on passing the current 
a metallic mirror appears on the glags, increasing in thickgess to 
a leaf, which can be peeled eo, and which is perfectly homo- 
geneoys. Films of silver and platinygn can also be obtainede 
It is found that different metals thus treated evaporate at different 
rates, one or two, such as aluminium 
apparently non-volagile. It Js thus, possible, in the case of the 
alunsinium-Bold alloy discofered by Ryof. Roberts-Arsten, to 
separate a large portion of the gold from the aburtinium by 
electricabevaporation. , 

T. Tumer gave an account of experiments which he hal mathe 
to discover the cause of the red blotches*which often appear on 
the surface of brass sheets on rolling, ang wfi@h are a great 
source of annoyance to Birmingham manufacturers, ,They are 
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de to the grosion of the zinc by the chlorides present in the 
solution in which the brassehas been pickled, and in the water 
in gvhich it is afterwards washed, care not being always taken to 
prevent such chlorides from drying on before rolling, 
A. P. Laurie described the experiments he has made to deter- 
mine the electromotive forces of various allays with a view to 
@® establishing the existence of definite compounds among them. 
His earlier experiments will be found in the Journ. Ghem, Soc., 
1888, p. 104, His recent work leads him. to conclude that a 
compound of gold and tin of the formula AuSn exists, a sudden 
rise of electromotive force being observed when the proportion 
of tin in the alloy exceeds that required by the above formula, 
Compounds do not appear to exist among the alloys of zinc, 
cadmium, lead,eand tin. 

Prof. Roberts-Austgn exhibited and described his self-re- 
cording pyrometer. In this instrument, thermal junctions of 
platinum and platinum containing 10 per cent. of rhodium are 
connected with a galvanometer. The spot of light from the 
mirror of thiff™caused to fall on a slit before which a photo- 
graphic plate passes at a given rate, by which means a curve is 
traced, corresponding to the variations in temperature of the 
heated thermal junction. The other junction is kept at a con- 
stant temperature by immersion in water. Temperatures up 
to the melting-point gf platinum can be determined with aa 
accuracy of 10°. The curves of cooling of several alloys have 
been determined. The alloy of gold and aluminium differs 
from others, such as that of platinum and lead, in that there is 
no break in the curve at the point of solidification of the alloy. 

A paper by A. Vernon-Harcourt and F. W. Humphery was 
entitled “ The Relation between the Composition of a Double- 
Salt and the Composition and Temperature of the Liquid in 
which it is formed.” The authors have obtained a large number 
of double chlorides of ammonium and iron by crystallizing from 
solutions containing varying amounts of ferrous and ammonium 
chlorides, and maintained at @ifferent tefiperatures, The com- 
position of the salts varied, according to conditions, from two to 
twenty-one molecules of ammonium chloride combined with one 
of ferrous chloride. The salts could be obtained well crystal- 
lized, and varied considerably from each other in their crystalline 
habit. - The authors suggest that similar complex compounds 
may exist in other cases. 

Prof. Dunstan, in the discussion which followed, described 
a series of double cyanides of zinc and mercury, of complex 
composition, whicl? he had obtained by precipitatidh. ° 

a preliminary account of some experiments he is making 
on the action of oxide of cobalt in causing the evolution of 
oxygen from hypochlqgites, Prof. M’Leod showed that, on 
boiling an alkaline solution of a hypochlorite alone, some oxy* 
gen is evolved and chlorate formed, so that the action is probably 
somewhat complex in presence of oxide of cobalt. 

dn thegabsence of Prof. Armstrong, Dr. Morléy read the 
Report on the Isomeric Naphthalene Derivatives, The study of 
the dichloronaphthalenes Pa been completed, Of the twelve 
reported tp exist, only ten could be obtained. This number is 
that required by theory. Of the fourteen theoretically possible 
trichloronaphthalenes, thirteèn have been obtained. The com- 
pound containing the chlorine atoms iw the positions 1 : 2: 1/ is 
missing. These results put it beyond question that naphthalene 
has a symmetrical structure, Its exact inner configuration has 
yet to be dealy with. E periments have been made witha view 
to determine the manner in gvhich substitution takes place. 
It appears probable that an addition product is always first 
formed. 

Prof. Riicker gave an account of the experiments made by 
Prof. Roberts-A@sten and himself tẹ determine the specifi heat 
of basalt. 9 The experiments were performed with the aid of the 
self-recording pyrometer above-mentioned, The results obtained 
when the substance was hedted an a platinum crucible in a gas 
furface agreed well together. È specific heat increases regu- 
farly up to the melting-p@int, which is not very definite. About 
this point there is consiglerable absorption of latent heat. The 
mitan specific heat between 20° and 470° was found to be ‘199; 
between,470° and 750°, ‘a4; beween 790° and 880°, °§26 ; 
and between 880° and 10% °323. 

Prof. F. Clowes described an apparatus for testing safety- 
igmps which permitted economy in the marsh-gas used.” It cof- 
sisted essentially of a wrge wooden box, rendered gas-tight by 
paraffint in whieh the mixture of fire-edamp and air could be 
made, the safety-laffp being afterwards introduced. A lamp 
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was exhibited which would intlicate ‘in this apparatys "25 pe" 
cent. of fire-damp. ° 

Prof, C. M. Thompson described the resułts he has obtained 
on repeating the experiments of@Kriiss and his colleagues on the 
rare e&rths, which caused them@o announce the probable &ist- 
ence of abgut twenty new elements. Althtugh he has worked 
on material from the same locality and of the same appearance 
as that used by the above-named workers, he has entirely failed 
to confirm their results, at ny rate with regard to the didymium 
fraction. He considers that the absence of certain lines noticed 
by them én@he didymium spectrum may be due simply to diye 
tion, and do not indicate 2 splitting up of that element. On 
making his solutions sufficiently strong, he was able in all cases 
to obtain the lines® 

rof. Ramsay drew attention to the remarkable properties 
which are exhibited by the liquids obtained_by passing excess of 
hydrogen sulphide into soltftions of céttain metals, “and after- 
wards expelling the excess of hydrogen sulphide by pydrogen. 
Mercuric sulphide treated in this way dissolves to a dark-brown 
solution. Antimony and arsenic®sulphides also dissolve. On 
examining the mercuyy solution under the microscope, brown 
particles are seen in a state of rapid motion. With antimony 
solution, particles are not visible, but a sort of granular move- 
me&it is to be seen, With arsenic solution, nothing is visible. 
On dialysis ef the solution, none of the metal diffuses if the 
solutionsis pure ; in the case of the antimony, diffusipn takes 
place if tartaric acid is present. These solutions are readily 
precipitated by the addition of certain salts, but, although the 
antimony solution becomes nearly solid on precipitation, no 
accompanying rise of temperature can be noticed. Also, no 
depression of the freezing-point is observed with such a solution. 
The specific gravity of the solution, however, is higher than that 
of water. The experiments show the power of the solvent to 
bring about exjremely fine mechanical division®of a substance, 
and suggest the possibility of further atomic or ionic sepayation. 
The particles of quasi-dissolved substance ate*believed to be in 
a state of rapid but circumscribed motion. e ` 

@ne of the few papers on organic chemistry was read by J. J. 
Sudborough, on the action of nitrosyl chloride on unsaturated 
carbon compounds. He has examined the action of nitrosyl 
chloride on ethylene, propylene, amylene, and cinnamene, 
crotonic, oleic, erucic, and cinnamic acids. Of these, ethy- 
lene is chlorinated, and forms the dichloride C,H,Cl,; pro- 
pylene is practically unacted upon; amylene forms a nitroso- 
chloride, CsH,j)NOCI, melting,at 152°; and cinnamene a 
similar coppound,C,H,NOCI, melting at 97°. Crotonic acid 
is unacted upon, even when heated to 90°, while oleic and erucic 
acids readily form definite nitrosochlorides, the former melting 
at 86° and the latter at 92°. Cinnamic acid is unacted upon 
when cooled, but forms the dichloride C,Hg0.Cl, when heated 
to 100°, Up to the present the author can find no laws 
regulating the action of nitrosyl chloride on various carbon 
compounds, 

Agpaper was read by & G. Moor, gn a new method for the 
disposal of sewage. This consists in the application of a method 
invented by Mr. Rees Reece for obtaining tar, ammonia, &c., 
from peat, to the recovery of similar prodacts from sludge cake. 
A kind of lime-kiln is employed, with a forced draught, con- 
nected to a series of condensers. The operation is conducted in 
such a manner that the material in the lower part*of the furnace 
is kept in active combustion ; its heat distils the material &irectly 
above, and this in its turn gradually descends togserve as fuel 

“for thg succeeding charge. Eighty peg cent. of the theoretical 
yield of ammonia has been obtained. In order for the process 
to be commercially successful, it seems that the use of lime in 
pressing the sludge shoul@ be avoided at all costs, as, if muéh 
lime is present, the ash obtained in ehe furnace has a very low 
value, and clinker is apt to be produced. TH author suggests 
the use of carkonized sludge în powder, mixed with salis of 
alumjna and iron, in place of lime. 


A. H. Allen gescribed a curious reaction he had noticed onee e 


treating glycerides with gleqholic potash. “If the quantity of 
potash or sod®@ present is Insufficient to completely saponify the 
giyceride, an etleyl selt of the Scid is obtained. ‘Thus in the 
case of butyrin large quantities of, ethyi butyrate pass over on 
distillatiog. In the case of acetin it was found that no action 
took place on boiling sodium acetate, acetin, and alcohol to- 
gether ; but, on the additiqg of a tragg of potash, 80 per cent. 
of the theoretical yield of ethyl acetate was obtained. 
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SOME DIFFICULTIES IN THE LIFE OF 
AQUATIC INSECTS? 


WE understand insects to bg animals of small size, furnished 
@ with a hard skin and sisQegs, breathing by branched air- 
tubes, and commonly provided in the adult condition with 
ewings. The,animals thus organized® are pge-eminently a 
dominant group, as is shown by the vast number of the species 
and individuals, their universal distfibution, and their various 
habitat. 
ee The insect type, like some fruitful inventions of gngn—paper 
or lithography, for instanc&—has proved s® successful that it has 
been found profitable to adapt it to*countless distinct purposes. 
I propose to consider one only & its infinieely varied adapta- 
tions, viz. its adaptation to aquatic life. bd 

There are insects which run upon the earth, insects which fly 
in the aif, and insêct® which swam in the water. The same® 
might be said of tree other classes of animals—the three 
highest—*viz. mammals, birds, and reptiles. But insects surpass 
all other classes of animals ingthe variety of their modes of exist- 
gnce. Owing to their small size and harg skin, they can burrow 
into the earth, into the wood of trees, or into the bodies of ot!fer 
animals. There are some insects which can live in the water, 
not as the mammal, bird, or reptile does, coming up from gime 
to time to breathe, but constantly immersed, like a fish. This 
is the pore remarkable because insects are, as a class, air- 
breathers. Air-tubes or tracheæ, branching tubes, whose walls 
are stiffened by spiral threads, supply all the tissues of the body 
with air, That such an animal should be hatched in water, and 
live almost the whole of its life immersed, a thing which 
actually happens to many insects, is a matter for surprise, and 
implies many modifications of structure, affecting all parts of the 
body. 

The adaptation of insects to aquatic conditions seems to have 
beergbrought about at different times, and for & variety of dis- 
tinct purposes. ® Many Dipterous larvæ burrow in the earth. 
Some of thage frequent the damp earth in the neighbourhood of 
streams; otheis are found in earth so soaked with water thet it 
might almost be cAlled mud, though they breathe by occasionally 
taking in atmospheric air, In yet more specialized members of 
the same order we find that the larva inhabits the mud at the 
bottom of the stream, and depends for its respiration entirely 
upon oxygen dissolve! in the water. The motive is usually that 
the larva may get access to the decaying vegetable matter found 
in slow streams, but so ne of these larvæ have carnivorous pro- 
pensities. $ 

Other insects merely dive into the water, comifg up from 
time to time to breathe, or skate upon the surface. 

Nearly every order of insects contains aquatic forms, and the 
total number of such forms is very large. I believe that all are 
modifications of terrestrial types, and it is probable that 
members of different families have often betaken themselves to 
the water independently of one another. 

The difficulties which aquati& insegts have to encounter begin 
with theegg. It is in {Most cases convenient that the egg hould 
be laid in water, though this is not indispensabl@ and the 
winged, air-breathing fly is, as a rule, ill-fitted for entering 
water. Some insect-eggs hatch if they are merely scattered, 
like grains of sand, over the bottom of a stream, but others must 
be laid at the surface of the water, where they can gain a 
suffictent supply of oxygen. If the water is stagnant, it will 
suffice if the eggs are buoyant, like those which compose the 
egg-raft of the gnat, but this plan would hardly answer ia 
running streams, which would carry light, floating eggs@o great 
distances, or even sweep them out to sea. Moreover, floating 
‘eggs are exposed to the altacks of hungry creatures of various 
kinds, such as birds or predatory insect larvee, These difficulties 
have been met ® the cases of a number of insects by laying the 
eggs in chains or strings, an@ ifooring them a the surface of 
the water. The eggs are invested by @ gelatinous envelope, 
which swells out, the moment it reaches the water, ihto an 
abundant, transpateft miftilage. This mucifige answers more 
than one purpose. In the fir place it malees the eggs so 
slippery that birds or insects eannot gragp them. It also’ spaces 
the eggs, and enableseeach to get its fair share of air and sun- 
light. The gelatinous substance appears to possess some anti- 
septic property, which pr&ents water-moulds from attacking the 
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eggs ; for, long after the eggs have hatched out, thẹ transparent 
envelope remains unchanged. The eggs of the frag, which fre 
laid in the stagnant water of ditche$ or ponds, float free at the 
surface, and do not require to be moored. The eggs of mmny 
snails are laid in the form of’an adhesive band, which hoid» 
firmly to the stem or leaf of an aquatic plant. Some insects, 
too, lay their eggs in the form of an adfesive band. In other 
cases the ggg-chain is moored to the bank by a slender cord. 

The common two-winged fly, Chironomus, lays its eggs in 
transparent cylindrical ropes, which float on the surface of the 
water, During the summer months these egg-ropes, which are 
nearly an inch in length, may regdily be found on the edges of 
a stone fountain in a garden, or in a water*trough by the side 
of the road. The eggs are arranged upon the outside of the 
rope in loops, which bend to right and left altêrnately, forming 
sinuous lines upon the surface. Each egg-rope is moored to the 
bank by a thread, which passes through the middle of the rope 
in a series of loops, and then returns in as many reversed and 
overlapping loops, so as to give the appearance gia lock-stitch. 
The threvd $ so tough that it can kg drawn out straight with a 
needle without breaking. If the egz-rope is dipped into boil 
ing water, the threads become appar€nt, but in the natura! 
state they are in-isible, owing to their transparency, The 
mucilage is held together by the threads interwoven with the 
“nucilage. The loops can be straightened without injury until 
the length of the rope is almost doubled. If stretched beyond 
this point the threads become strained, and do not recover their 
original shape when released. By means of these threads, 
firmly interwoven with the mucilage of the egg-rope, the whole ® 
mass of many hundreds of eggs is firmly moored, yet so moored 
that it floats without strain, and rises or falls with the stream. 
The eggs get all the sun and air which they require, and neither 
predatory insects, nor birds, nor water-moulds, nor rushing 
currents of water, can injure them. 

The eggs of the cadglis-fly are aid in larger ropes, which, in 
some species, are very beautiful objects, owing to the grass- 
green colour of the eggs. The egy-raft of the gnat, which has 
often been described, is well suited to flotation in stagnant 
water, and is freely exposed to the air, a point of unusual im- 
portance in the case of an insect which in all stages of growth 
seems to need the most efficient means of respiration, and whose 
eggs are usually laid in water of very doubtful purity. The 
lower omsubmerged end of each egg opens bya lid, and through 
this opening the larva at length escapes. 

The eggs of water-haunting insects are in many ways particu 
larly well suited for the study of development. The eggs of 
Chironomus, for instance, can always be procured during the 
They are so transparent as to admit of ex- 
amination under high powers of the microscope as living objects, 
and as they require no sort of preparation, they may be replaced 
in the watgr after each examination to continue their develop- 
ment. This saves all trouble in determining the secession of 
the different stages—a point whighpusually presents difficulties 
to the embryologist. The whole development of the egg of 
Chironomus is completed in a few days (three to sixg according 
to temperature), and it is therefore an easy matter to follow the, 
process throughout with the help of three or four chains of eggs. 

When the larvae are h&tched, and escape into the water, new 
difficulties arise. Some have to seek their food at the surface 
of the water, and must yet be always jmmersed, others live upen 
food which is only to be found in rapid streama and these run 
serious risk of being swept awaf by therush of water. All need 
at least a moderate supply of oxygen, which has either to be 
drawn from the air at the surface, or extracted from the water 
by gpecial organs. The difficulty of breathing is, of course, 
greatly increased when the larva seeks its foo% at the bottom of 
foul streaifis, as is the case with certain Diptera. The larva”of 
Chironomus, for example, feeds upn vegetable matter, often in 
a state of decay, which is obtained from the mud at the bojom 
of slow streams, and in this mud the larva makes burrows {yr 
itself, cementing together all sorts of? materials by the secreticr. 
of its salivary glands, drawn out into®fe silken threads, ‘Phe 
Burrows in which the larva, lives furnish an important defence 
against fiShes and ‘other esemies, But, they still further increase e 
the difficulty of procuring a supply of aire Hance, the larva ™ 
drequently quits its purrow, especially by night, and swims 
towards the surface. At these times it loops its body tothd 
fro with a kind of lashing movement® and is thus enabled fo 
advance and rise in the water. From ihg wel Aërated water at 
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the surface of tke stream it procures a free supply of oxygen. 
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which becojnes dissolved in the abundant blood of the larva. 
Four delicate tubes filled with blood, which are carried upon 
the last segment of the body, are believed to be especially 
intended for the taking up of dissolved oxygen. The tracheal 
system is rudimentary and completely closed, and hence gaseous 
air cannot be taken in the body. The dissglved oxygen, pro- 

e@cured with much exertion and some risk, must be stored up 
within the body of the larva, and used with the greatest 
economy. It is apparently for this reason that the larva of 
Chironomus contains a blood-red pigment, which is identical 
with the hemoglobin of vertebrate animals. The hemoglobin 
acts in the Chiropomus larv2 as it does in our own bodies, 
as an oxygen-carrier, readily taking up dissolved oxygen, and 
parting with it gradually to the tissues of the body. 

It is instructive to notice that only such Chironomus larvæ as 
live at the bottom and burrow in the mud possess the red 
hemoglobin. Those which live at or near the surface have 
colourless blood, and a more complete, though still closed, tra- 
cheal system#™&he larva of the carnivorous Tanypus, which is 
found in the same streanfs, but does not burrow, has a much 
more complete trachealgystem, and only enough hemoglobin to 
give a pale red tint to the body. The larva of the gnat again, 
which has a large and open tracheal system, and in all stages of 
growth inhales gaseous gir, has no hemoglobin at all. A lis 
of the many animals of all kinds which contain hæmoglobin, 
shows that for some reason or another each of them requires to 
use oxygen economically, Either the skin is thick, and the 

ə respiratory surface limited, or they are inclosed in a shell, or 
they burrow in earth or mud. We might expect to find that 
hemoglobin would always be developed in the blood of animals 


® whose respiration is rendered difficult in any of these ways, but 


“e forth in search of food. 
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any such expectation would prove to be unfounded, and there 
are many animals whose mode of life renders it necessary that 
oxygen should be stored and economically used, which contain 
no hæmoglobin in their blood? Hence, While we have a toler- 
ably satisfactory reason for the occurrence of hæmoglobin in a 
number of animals whose respiratory surface is limited, and 
whose surroundings make it a matter of difficulty to procure a 


means such a seat of intelligent as it Is in higher animals. In 
Chironomus it contains no brain; the ey@ are mere Specks of 
pigmefat, and the antenne are insignificante But {he head of 
the fly incloses the brain, and bears elaborate organs of specjal 
sense-@many-facetted eyes, an@in the male beautiful plifined 
antenne. , This difference in size and eomplexity probably 
explains the fast that the head of the fly is not developed within 
the larval head, but in the ghorax. Itis only at the time of 
pupation that it becomes “verted, and its appendates assume 
the position which they are ultimately intended to occupy. 

At lengtlethe Chironomus wriggles out of the larval skin, agd 
is transformed into afpupa.. It no fonger requires to feed, and 
the mouth is completely cldsed. It is equally unable to burrow, 
and usually lies othe surface of the mud. Two tufts of silvery 
resfiratory filaments project from the fore-end of the body just 
behind the future head, and these wave to and fro in the water, 
as the animal alternately flexes and ext@nd& its body® At the 

tail-end are two flaps, fringed with stont bristles, which form a 
kind of fan. The pupa virtually consists of the body of the 
fly, inclosed within a traĝsparentskin. The organs of the fly are 

ready complete exteypally, and even in microscopic detail thay 
very closely resemble those of the perfect animal. These parts 
are, however, as yet very imperfectly displayed. The wings 
an® legs are folded up along the sides of the body, and are 
incapable of independent movement. For two or three days 
there is ao outward change, except that the pupa, whic origin- 
ally had the blood-red colour of the larva, gradually assumes a 
darker tint. The tracheal system, which was quite rudimentary 
in the larva, but is now greatly enlarged, becomes filled with 
air, secreted from the water by the help of the respiratory tufts, 
and the pupa floats at the surface. At last the skia of the back 
splits, the fly extricates its limbs and other appendages, pauses 
for a moment upon the floating pupa-cdse, as if to dry its wings, 
and then flies away. . 

This fly is a common object on our window panes, and would 
be called a gnat by most people. It can be @astly distinguished 
from a true gnat by its habit of raising the fore-legs from the 
groand when at rest. It is entirely harmless, and the mouth- 


sufficient supply of oxygen, we have to admit that many similar | parts can neither pierce nor suck. Like many other Diptera, 


animals under the same conditions manage perfectly well without 
hæmoglobin. Such admission is not a logical refutation of the 
explanation. 
kind as at least the principal reason for wearing wigs,°and this 
explanation would mot be impaired by any numbef of cases of 
balg men who do not wear wigs, The fact is that the respiratory 
needs, even of closely allied animals, vary greatly, and further, 
there are more ways thay one of acquiring and storing up oxygen 
in their bodies. . 
Either the storage-capacity for oxygen of the Chironomus 
larva is considerable, or it must be used very carefully, for the 
animal cag subsist long without a fresh supply. I t8ok a flask 
Of distilled water, boiled it for three-quarters of an hour, closed. 
it tight with an india-rubber®bung, and left it to cool. Then 
six larvee were introduced, the small space above the water 
being at the same time filled up with carbonic acid. The bung 
*was replaced, and the larv@ were watched from day to day. 
Four of the-larvee survived for forty-eight hours, and one till the 
fifth day. Two of them changed to pupæ. Nevertheless, the 
water was from the first exhausted of oxygen, or nearly so. 
„ The Chirongmus larva provided with implements suğed to 
its mode of life, The head, whjch is extremely small and hard, 
carries a pair of stout jaws, besides a most complicated array of 
hooks, some fixed, some movable. The use of these minute 
appendages cannot always be assigned, but some of them are 
apparently emplgyed to, guide theesilky threads which “issue 
fr®m the salivary glands, The first segment behind the head 
carries a pair of stumpy legs, which are set with many hooks. 
These®are mainly used in Sroggession, and help the larva to 
hit¢h itself to and fro in its burrow.” A similar, but longer pair 
Sf hooked feet is found*at the end of the body. This Mnder 
peir serves to attach thgenimal to its burrow when it stretches 


b 
Creepipg aquatic larvæ, sech as Bphydra, Possess several pairs 


* of legs in front of the last®pafr, but the burrowing species, such 


as caddis-worms, agree with Chironomus, not only in their mode 
of*life, but also in the reduction of the abdbminal legs to a singlt 


e peir, which are conspicuously hooked. 


The larval head in this, as in many other aquatic insects, is 
far smaller and simpl@r than that of the fly. The larval head is 
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I might fairly put forward the baldness of man- : plumed antenne with dilated basal joints. 
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the flies of Chironomus associate in swarms, which are believed 
in this case to consist entirely of males. The male fly has 
In the female fly 
the antennz are smaller and simpler, as well as more widely 
separated. 

In brisk and lively streams another Dipterous larva may often 
be found jn great numbef$. This is the larva of Simulium, 
known in the winged state as the sand-fly. The Simulium larva 
is much smaller than that of Chironomus, and its blood is not 
tinged with red. The head is provided with a pair of ciliary 
organs, fan-like in shape, consisting of many longish filaments, 
and borne upon a sort of stem. The fringed filaments are used 
to sweep the food into the mouth. The larva of Simulium 
subsists entirely upon microscopic plants and animals. Among 
these are great numbers of Diatoms, and the stomach is usually 
found half full of the flinty valves of these microscopic plants. 
The Simufium larva seeks its food in rapid currents of water, 
and a brisk flow of well-aérated water hasa@pparently become a 
necessity to it. If the larvee are taken out of a stream and 
placed in a vessel of clear water, they soon become sluggish, 
and in warm weather do not survive very longs It matters 
little, however, to the larvee whether the water in which they 
live is pure or impure; and streams which are cgntaminated 
@ith sewage often contain them in greatabundance. There are 
no ext@nally visible organs of respiration, but the skin is sup- 
plied by an abundant network of fine tracheal branches, which, 
no doubt, take up oxygen from the well-aérated water in which 
the animal lives. From, this networle at the surface, branches 
pass to supply all the internal organs. The S@nulium larva is 
found upon aquatic weeds, and®th® pair of hind-feet, which in 
Chironomus were shaped so as to enable the larva to hold on 
to its burrow, here become altered, so as to furnish a new means 
of attachment. Ene two feef are cSmpletely united into Sne. 
The tyo clust@s of hooksfound in the Chironomus larva form 
now a circular cerong, and the®centre of the inclosed space 
becomes capable of being retracted by nfeans of muscles which 
are inserted into it from within. The larva is thus enabled to 


adhere to the smooth surface of a lest, holding on by its sucker, ` 


which is, no doubt, aided by the circle pf sharp hooks. Efficient 
as this adhesive organ undoubtedly is, ıt must be liable to de- 


little more than an,implement for biting and spinning, by no,glerangement, by occasional agidents,ea@s, for instance, if*there 
H - ° 
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should be a sudden rusheof water of unusual violence, or if the 
larva sheuld be obliged to quit its hold in order to aveid some 
dangerous enemy, In the case of such an accident i, is not 
easy to se® how it will ever recover its footing. Swept along in 
2 wpid current, we might suRgose that there would bg but a 
slender probability of its ever finding itself favourably placed 
But*such emer- 
gencies have Been carefully provided for. The Salivary glands, 
or silk-organs, which the Chironcinus larva uses in weaving the 
wall of its burrow, furnish to the Sfuulium larva long mooring- 
threads, by means of which it is anchored to the leaf upon which 

lives. Even if the larvasis dislodged, iteis not swept far by the 
stream, and can haul itself in along the mooring-thread in the 
same way that a spider or a Geoneeter larva gimbs up the thread 
by which, when alarmed, it descended to the ground. s 

When the time for pupation comes, special provision has to 
be made efor the pecubiar circumgtances in which the whole of 
the aquatic life of tle Simulium is passed. An inactive and 
exposed*pupa, like that of Chironomus, may fare well enough 
on the soft muddy bottom of a slow stream, but such a pupa 
would be swept away in a moment by the currents in which 
Simulium is most at home. When the &me of pupation dratvs 
near, the insect constructs for itself a kind of nest, not unlike in 
shape the nest of some swallows. This nest is glued fast tg the 
surface of a water-weed. The salivary glands, which furnished 
the mooring-threads, supply the material of which the nest is 
compos@d. Sheltered within this smooth and taperfng case, 
whose pointed tip is directed up-stream, while the open mouth 
is turned down-stream, the pupa rests securely during the time 
of its transformation. 

When the pupa-case is first formed, it is completely closed 
and egg-shaped, but, when the insect has cast the larval skin, 
one end of the case is knocked off, and the pupa now thrusts 
the fore-part of its body into the current of water. The respira- 
tory, filaments, which project immediately behind the future 
head, just as im Chironomus, draw a sufficient supply of air 
from the cogtinually changed water around. The rings of the 
abdomen are furnished with a number of projecting h@pks, 
which are able to grasp such objects as fine threads. The in- 
terior of the cocoon is felted by a number of silken threads, 
and by means of these the pupa gets an additional grip of its 
case. If it is forcibly dislodged, a number of the silken threads 
are drawn out from the felted lining of the case. The fly 
emerges into the running water, and I do not know how it 
manages to do so without being entangled in the current of 
water, and swept down the stream. e The pupa-skin splits open 
just as it does in Chironomus, but remains atta@hed to the 
cocoon, 

The larva of the gnat is perhaps more familiar to naturalists 
of all kinds than any other aquatic Dipterous insect, The 
interesting description, and, above all, the admirable engravings, 
of Swammerdam, now more than two hundred years old, are 
familiar to every student of Nature. 

The larva, when at rest, floats at the surface of stagnant 
water. Its head, whicl®is providedwith vibratile organ® suit- 
able for sweeping minute particles into the mouth,és directed 
downwards, and, when examined by a lens in a good light, 
appears to be bordered below by a gleaming band. There are 
no thoracic limbs, The hind-limbs, which were long and hooked 
in the burrqwing Chironomus larva, and reduced to a hook- 
beariag sucker in Simulium, now disappear altogether. A new 
and peculiar organ is developed from the eighth segment of the 
abdomen, °This is a cylindrical respiratory siphon, traversed b 
two large air-tubes, whfth are continued along the entire lengt 
of the body, and supply every part with air. The larva ordin- 
arily rests in such a position that,the tip of the respiratory 
siphon is flush with the,surface of the water, and, thus sus- 
pended, it feeds incessantly, breathin uninterruptedly at the 
same time. When disturbed, ig leaves the surfgce by the scull- 
ing action of its broad tail. Once belo@ the surface, it sinks 
slowly to the bottom by gravity alone, which shows tlat the 
body is denser tham the water. We have, thtrefore, to explain 
how it is enabled to float at the s@rfaee when at gest. The larva 
does not willingly-remain belgew for any length of time. ‘It rises 
by a jerking movemegt, striking rapid Blows with its tail, ‘and 
advancing tail foremost. When it reaches the top, it hangs as 
before, head downwards, epd resumes its feeding op®rations. 

In order to explain how the larva bangs: from the surface 
against gravity, must frouble yo& with some account of the 
properties of the surfacegfilm of water. Yopu will readily believe, 
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that I have nothing new to communicate on this subject, and I 
venture to show you a few very simple experim€nts, merely 
because they are essential to the comprehension of what takes 
place in the gnat.+ s ° 

In any vessel of pure water, the particles at the surface, though 
not differing in composition from those beneath, are neverthe- 
less in a peculiar state. I will not travel so far from the region 
of natural history as to offer any theoretical explanation of this 
state, but will merely show you experimentally that there is a 
surface-film which resists the passage of a solid body from 
beneath. [Mensbrugghe’s float shown.] You see (1) that the 
float is sufficiently buoyant to riseewell out of the water ; (2) that, 
when forcibly submerged, it rises with ease* through the water 
as far as the surface-film ; (3) that it is detained, by the surface- 
film, and cannot penetrate it. The wire pulls at the surface» 
film and distorts it, but is unable to fme itself. In the same 
way the surface-film resists the passage of a solid body which 
attempts to penetrate it from above. This will be readily seen 
if we throw a loop of aluminium wire upo e surface of 
water. [Experiment shown.] Thaploop of wire floats about 
like a stick of wood. Aluminium is, of course, much lighter 
than iron, but the floating of this little bar does not mean that 
it has a lower density than that of water. If the bar is once 
wetted, it sinks to the bottom and remains there. Even a 


‘needle may,, with a little care, be madesto float upon the surface 


of perfectly pure water. Still more readily can a piece of metallic 
gauze be made to float on water. [Experiment shown.] Air 
can pass through the meshes with perfect ease; water also can 
pass through the meshes with no visible obstruction. But the ° 
surface-film, bounding the air and water, is entirely unable to 
traverse even meshes of appreciable size. These simple experi-» 
mental results will enable us to appreciate certain facts of struc- 
ture, which would otherwise be hard to understand, and which 
have been wrongly explained by naturalists of the greatest 
eminence, to whom h2 physicag discoveries of this century 
were unknown, 

We may now try to answer three questions about the larva of 
the gnat, viz. :— 

(1) How is it able to break the surface-film when it swims 
upwards ? 

(2) How is it able to remain at the surface without muscular 
effort, though denser than water? 

(3) Hew is it able to leave the surface quickly and easily 
when alarmed ? 

The tip of the respiratory siphon is provided with three flaps, 
two large and similar to one another, the third smaller nd 
differently shaped. These flaps can be opened or closed by 
When open, the form a minute basin, 
which, though not completely closed, does not allow the surface- 
film of water to enter, When closed, the air within the siphon 
is unable tẹ escape. At the time when the larva rises to the 
surface, the pointed tips of the flaps first meet the s@rface-ffim, 
and adhere to it. The attached ngscles then separate the flaps, 
and in a moment the basin is expanded and filled with air. The 
surface-film is now pulling at the edges of the basfn, and the 
pull is more than sufficient to counterbalance the greater density. 
of the body of the larva, which accordingly hangs trom the sur- 
face without effort. When the larva is alarmed, and wishes to 
descend, the valves close, their tips are brought to a point, and 
the resisting pull of the surface-film isgeduced to an unimportant 
amouft, [Living larvæ shown by the lantern.] * . 

Swammerdam found it nceesSiry, in explaining the flotation of 
the larva of the gnat to suppose that the extremity of its siphon 
was supplied with an oily secretion which repelled the water. 
No @il-gland can be discovered here or elsewhere in the body of 
the larva, and indeed no Sil-gland is necessd¥y. ‘Zhe peculjar 
properties of the surface-film explain all the phenomena. The 
surface-film is unable to penetratesthe fine spaces betwgen the 
flaps for precisely the same®reason thåt it is unable to pass 
throwgh the meshes in a piece of gauzg. . 

After three or four moults the larvagis ready for pupation. By 
gis time the organs of the future "9 
ormed, apd the pypa assurges a stgange shape, very unlike that 
of fhe larva. e ee e ° 

At the head-end is a great rounded mass? whieh incloses the 
wings and legs of thedly, beside the compound eyes, the moygh- 
parts, and other organs of the head. ĝt the tail-end is a pajr 


are almost completgly .* 


= 


x A number of other experiments, illustrating the prepayties of Me surface- p 


film of water, are described by Prof. Boys in his @elightful book on “ Soap 
Bubbles.” 5 
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ok% flaps, which form an efficient swimming-fan. The body of 
the pupa, like that of the lawva, is abundantly supplied with air- 
tubes, and a communication with the outer airis stil] maintained, 
though in an entirely different way. The air-tubes no longer 
open towards the tail, as in the larva, but towards the head. 
Just behind the head af the future fly is a pajy of trumpets, so 
e placed that in a position of rest the margins of the trumpets 
come fiush with the surface of the water. Floating in this posi- 
tion, the pupa remains still, so long as it is undisturbed, but if 
attacked by any of the predatory animals which abound in fresh 
waters, it is able to descend by the powerful swimming move- 
ments of its tail fig, bg 
Not that the descent is without its difficulties. The pupa is 
not like the larwa, denser than water, but buoyant. There are 
two respiratory tubes in the pupa, whereas there is only one in 
the larva, and to these two tubes the surface-film clings with a 
tenacity of which only experiment can give an adequate idea. 
Will you allow me to give you a little more borrowed physics? 
If we take*@molid body, capable. of being wettgd by water, 
and place it in water, the @urface-film will adhere to the solid. 
If the solid is less dense than the water, it will float with part of 
its surface out of the water. Under such circumstances the sur: 
face-film will be drawn upwards around the solid, and will 
therefore pull the solid downwards. But if the solid is densey 
than the water, the surface-film around the solid will be pulled 
downwards, and will pull the solid upwards. Suppose that a 
solid of the same density as water floats with part of its surface 
in contact with air, and that weights are gradually added to it. 
The result will be that the surface of the water around the 
upper edge of the solid will become more and more depressed. 


@ The sides of the depression will take a more vertical position, 


until at last the upward pull of the film becomes unable to with- 
stand further increase of weight. If this point is passed, the 
solid will sink. Before this point is attained, we shall have the 
solid, though denser than watêr, kept at the surface by the pull 
of the surface-film. 

This state of things may be illustrated bya model. [Float 
with glass tube attached to its upper surface.] You will readily 
see that the float has to be weighted appreciably in order to 
break the connection of the tube with the surface-film. Now 
the pupa of the gnat has a pair of tubes which are in like 
manner attached to the surface of the water. When it requires 
to descend, the pull of the surface-film would undoubtedly be 
considerable, Adding weight to the body is, ofcourse, eim- 
possible, and a great exertion of muscular force would be waste- 
ful*of energy, even if it could be put forth. The gnat deals 
with its difficulty in a neater way than this, and saves its muscular 
power for other occasions. Let me show you a method of free? 
ing the float from the surface, which was suggested by observa- 
tion of what was seen in the pupa of the gnat, A thread wetted 
with wate is drawn over the mouth of each tube. ® It cuts the 
eonnection with the surface, and the float, loaded so as to be 
denser than water, goes doW& at once. Meinert has described 
a pencil of hairs which appear to perform the same office for the 
pupa of the gnat. The hairs draw a film of water over the open 

emouth of each respiratory tule, and muscular contraction, used 
moderately and economically, does te rest. When the pupa 
again comes to the surface the tubes are overspread by a glisten- 
ing film of water. This is partially withdrawn by a movement 
of the hairs, so that a chi@k appears by which air can beslowly 
renewed. When the insect ig completely tranquil, the hairs 
appear to withdraw more completely, and the tube suddenly 
becomes free of all film. The act of opening or closing the film 
is so rapid—like the wink of an eye—that I cannot pretend to 
have observed mpre than the closed gube, the slightly open*tube, 
aad then the sudden change to a completely openecondition. 
[Living pupze shown by the lantern. ] 

Another Dipterous co described and admirably figured by 
Swemmerdam is the larva of Straflomys, a larva which, as the 
Structure of the fly shows, belongs to an altogether diferent 
gyoup from ChironomugSimulium, or the gnat. Though only 
remotely connected with the gnat in the systems of zoologisés, 
the Stratiomys larva has leamed the same lesson, anę is eapaly 
well fitted to take advan@ag® of the peculiar properties of the 
surface-film. * The’tail-end of the Stratiomys larva is provided 
wagh a beautiful coronet of branched filaments. When thés 
qronet is extended, it gorms a basin open to the air and im- 
pervious to wetgr, by reason of the fineness of the meshes 
between the compotent filaments. Were the larva provided 


with a basin of the game proportions formed out of continuous, p “ Mod. Clagification of@Insects,’@vol. ii. paz). 
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membrane, it might float and® breathe perfectly well, but the 
old difficulty would come back, viz. tat of freemg itself 
neatly"nd quickly when some sudden emergency required the 
animal to leave the surface. #s it is, the plumed filaments 
collapge and their points approah ; the side-branches are folded 
in, and the basin is in a moment reduced to’a pear-shaped body, 
filled with a glebule of air,-and reaching the surface of the water 
only by its pointed extremity.» Down goes the Stratjomys larva 
at the first hint of dangers swimming through the water with 
swaying and looping movements, somewhat like those of Chiro- 
nomus., When the danger is past, it ceases to struggle, ayd 
floats again to the stfrface. The pointed tip of its tail-fringe 
pierces the surface-film, the fJaments separate once more, and 
the floating basin $ restored. ; 

he larva of Stratiomys is extremely elongate, The length 
ofits body has evidently some relation to the mode of life of 


the larva, but none at all t8 that of thg fy which*is formed 


within it. The pupa is so much smaller than the Igrva as to 
occupy only the fore-part of the space within the larval skin.+ 
The interval becomes filled with alr, and during the pupal stage 
the animal floats at th@surface within the empty larval skin. e 

Stratiomys, both in its larval and pupal states, floats at the 
surface of the water. The larva can descend into the water 
wh@n attacked, but the pupa is too buoyant, and too much en- 
cumbered by its outer case, to execute any such manceuvre. 
Provisioa has accordingly to be made for the protectign of the 
helpless pupa against its many enemies, It is probable that 
hungry insects and birds mistake ths shapeless larval skin, float- 
ing passively at the surface, for a dead object. The considerable 
space between the outer envelope, or larval skin, and the body 
of the pupa may keep off others, for the first bite of a Dytiscus 
or dragon-fly larva would be disappointjng. Still further security 
is gained by the texture of the larval skin itself. The cuticle 
consists of two layers. The inner is compar&tively soft and 
laminated, while the outer layer is impregnated with calcareous 
salts, and extremely hard. The needful fléxibility is obtained 
by the subdivision’ of the hard outer layer. Sdn from the 
surfice, it is broken-up into a multitude of hegagonal fields, each 
of which forms the base of a conical projection, reaching far 
into the softer Jayer beneath. The conical shape of these cal- 
careous nails allows a certain amount of bending of the cuticle, 
while the whole exposed surface is protected by an armour, in 
which even the pointed mandibles of a Dytiscus larva can find 
no effective chink. 

The larva and pupa of the Dipterous fly, Péychoptera paludosa, 
exhibit some interesting adaptations of the tracheal system to 
unusual conditions. The larva is found in muddy ditches, where ` 
it buries itself in the black ooze to a depth of an inch ‘or two. 
Here, of course, it can procure no oxygen, either gaseous or disi 
solved. When it requires a fresh supply, it must reach the sur- 
face with part of its body, and to enable it to do so with the - 
least possible exertion, the tail-end of the body is made tele- 
scopic, like that of another ang still more familiar Dipterous 
larva, Eristalis. The lasgsegments age drawn out very fine, 
and are capable of a very great amount of retraction or expan- 
sion. N8 visible opening for the admission of air has been dis- 
covered, nor do the hairs form a floating basin, as in the Stratio- 
mys larva. The larva may be often seen lying just beneath the 
surface, which is broken by the tip of the tail, Whether air 
can be admitted here by some very minute orifice,*or whether it 
is renewed by the exchange of gases through a thin menfbrane; 

I cannot as yet venture to say. In shallow water tly larva may 


%e occasionally found lying on or in thamud, and stretching out 


its long tail to the surface. 
the surface. . 
Two tracheal trunks ruf along the whole length of the body, 
including the slender tajl, where thefare extremely convoluted 
and unbranched. Towards the middle of the Body the tracheze 
become greatlyeenlarged in the‘centre of each segment, the inter- 
vening portions, from which many branches are given off, being 
comparatively nagrow. Each tube, therefgre, resembles a ow »s 
of bladders connected by, small necks. Across-section shows 
that the tubes®re not cylindrical, but flattened, and that, while 
the lower surface és stigened by the usual parallel thickenings, 
the upper surface is thrown into two deef, longitudinal furrows, 
so tha@ itgis readily inflated, becomjpg’circular in section, and 
readily collapses again when the airts expelled. It seemis likely 


In deeper water, it often floats at 


e 
So singular is the*dispropoMion betwee# the la and the pupa that 
some naturalists have actually described the latter as a parasite (Wegpwood s 
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that the tsnoyancy ofgthe larva can thus be regulated, and a 
larger or smaller quantity of air taken in as desired. è 
The pupa® has a pair of respigatory tubes, which are carried, 
noe ap the tail, but on the thora, close behind the head. . One 
of these tubes is very long, the other very short. The long 
tube is twice as long as the body, and tapers very grAdually to 
its free tip. Hete we find a curious radiate structure, rather like 
the teeth ofea moss-capsule, which seems adapted for opening 
and closing. Thereis, however, no dtifice which the most care- 
fal scrutiny has succeeeded in discovering. A delicatqgmembrane 
eXtends between the teeth, amd prevénts any passage inwards or 
The tube incloses a large trachea, the 
continuation of one of the mai tracheal grunks. This is 
stiffened by a spiral coil, but at intervals we find the coil &e- 
ficient, while the wall of the tube swells out into a thin bladder. 
However the tube is durmed, a numper of these bladders come 
to the surface. As thepupa lies on the surface of the mud, the 
filament feats on the top of the water, and the air is renewed 
without effort through the thing walled beadders. 

Why should the position of the respiratory organs be changed 
fr8m the tail-end in the larva to the head-end in the pupa? 
Chironomus, the gnat, Corethra, and many other aquatic in- 
sects exhibit the same phenomenon. Evidently there must ẹbe 
some reason why it is more convenient for the larva to take in 
air by the tail, and for the pupa to take in air by the head. Let 
us consid@r the case of the larva first. Where it floats ffom the 
surface, or pushes some part of its body to the surface, it is plain 
that the tail must come to the top and bear the respiratory out- 
let, for the head bears the mouth and mouth-organs, and must 
sweep to and fro in all directions, or even bury itself in the mud 
in quest of food. To divide the work of breathing and feeding 
between the opposite ends of the body is of obvious advantage, 
for the breathing can be done best at the top of the water, and 
the feeding at the bottom, or at least beneath the’surface. Such 
consiferations seem.to have fixed the respiratory organs at the 
tail of the larga. Why, then, need this arrangement be reversed 
when the insect enters the pupal stage? There is now no feed- 
ing to be done, and it surely does not signify how the head is 
carried. Why should not the pupa continue to breathe like the 
larva, by its tail, instead of developing a new apparatus at the 
opposite end of its body, as if for change’s sake? Well, it does 
not appear that, so far as the pupa itself is concerned, any good 
reason can be given why the larval arrangement should not con- 
tinue. Buta time comes when the fly has to escape from the 
pupa-case. The skin splits along the back of the thorax, and 
here the fly emerges, extricating its legs, wings, Read, and 
abdomen from their close-fitting envelopes. The mouth-parts 
must be drawn backwards out of their larval sheaths, the legs 
upwards, and the abdomen forwards, so that there is only one 
possible place of escape, viz. by the back of the thorax, where 
all these lines of movement converge. If, then, the fly must 
escape by the back of the thorax, the back of the thorax must 

_ float uppermost during at least the latter part of the pupal stage. 
Otherwise the fly wouldeemerge into®the water instead of¢into 
the air. Granting that the back of the thorax must fleat upper- 
most in the pupal condition, it is clear that here the respiratory 
tubes must be set. 

I need hardly speak of the many insects which run and skate 
on the surface, of the water in consequence of the peculiar pro- 
pertiesgof the surface-film, They are able to do so, first, by 
reason of their small size; secondly, because of the great spread 


which their legs are prévided. The adhesion of the sarface- 
film is measured by the length of the line of contact, and 
accordingly the multiplication of pojnts of contact -may in- 
definitely increase the support afforded by the surface of the 
water. e $ 
In the case of very small ineecis, it becomes possible, not only 
to run on the surface of the water, but een to leap upon it, as 
This is particularly well seen in one of the 
“smallest and simplest of all insects—the litte black Podura, 
which abounds in sheets of still.water. The migute and hairy 
body of the Podura is incapalje of being wetted, and the*insect 
frisks about on the silvery surface of a pènd, just as a house-fly 
might do on the surface of quicksilver. This is all very yell so 
long as the Podura is anxiays only to amuse itself, or€move from 
place to place, but it has to seek its fapd in the water, and, 
indeed, the attragtivenes®#of a shee® of water to the Podura lies 
mainly in the decaying vegetation far below the surface. But if 
the insect is thus incapabl@ of sinRing below the sffrface, how 
e 
NO. IIT4I, ¥OL..44] ° 


of their leg8; and thirdly, on account of the fine hairs with, 





| 


> 


e 
does it ever get access to its submeyged food? I Save endea. 
voured to arrive at the explanation of this difficulty by observa» 
tion of Poduras in captivity. If you place g number of Podufas 
in a beaker half full of water, they are wholly unable to sink. 
They run about and leap upon the surface, as if trying to escape 
from their prison, but sink they cannot. 
about withga small red until they became excited and much 
alarmed, but they were wholly unable to descend. Even when 
large quantities of alcohol were added to the water, the dead 
bodies of the Podura are seen floating at the top, almost as dry 
as before. It is only when they am placed ugon the surface of 
strong alcohol that the dead bodies become wetted, and after 
a considerable time are seen to sink. How, then, does the 
Podura ever descend to the depths where its food is found ? 

I found it an easy matter to make a®ladder, by which the 
Podurze could leave the upper air. A few plants of duck-weed 
introduced into the beaker enabled them at pleasure to pull 
themselves forcibly through the surface-film, agsmeclimb down 
the long root hanging into the wate@like a rope. Once below 
the surface, the Podura, though buoyant, js enabled, by muscular 
exertion, to swim downwards to any depth. 

Other aquatic insects, not quite so minute as the Podura, 
experience something of the same difficulty. A Gyrinus, or a 
small Hydrophilus, finds it no easy matfr to quit the surface of 
the water, and is glad of a stem or root to descend by. . 

To leave our aquatic insects for a moment, we may notice the 


I have chased them » 


habit of creeping on the under-side of the surface-film, which is , 


se often practised by leeches, snails, cyclas, &c. I find this is 
often described as creeping on the a7, and some naturalists of 


the greatest eminence, speak of fresh-water snails as creeping @ 


“on the stratum of air in contact with the surface of the water.” t 


The body of the animal is, nevertheless, wholly immersed during 
this exercise, as may be shown by a simple experiment. If 
Lycopodium powder is sprinkle@ over the water, the light 
particles are not displaced by the animal as it travels be- 
neath. Te possibility of creeping in this manner depends, 
not upon any “ repulsion between the water and the dry surface 
of the body,” to quote an explanation which is often given, but 
upon the tenacity of the surface-film, which serves as a kind of 
ceiling to the water-chamber below. The body of the leech is 
distinctly of higher specific gravity than the water, and falls 
quickly t®the bottom, if the animal loses its hold of the surface- 
film, The pond-snails, however, actually figat at the surface, 
and if disturbed, or made to retract their foot, they merely turn 
over in the water. 3. 
What is the result of all the expedients which have enabled 
air-breathing insects to overcome the®difficulties of living in 
water? They have been successful, we might almost say too 
successful, in gaining access to a new and ample store of food. 
Aquatic plants, minute animals, and dead organic matter of all 
kinds abound in our fresh waters. Accordingly the Species of 
aquatic insects have multiplied exca®@ingly, and the number of 
individuals in a species is sometimes surprisingly high. The 
supply of food thus opened out is not only ample, buf in many 
cases very easy to appropriate. 
larva degenerates, becomes small and of simple structure, and 
may be in extreme cases reduced to a mere shell, not inclosing 
the brain, and devoid of eyes, antennz, and jaws. The organs 
of locomotion also commonly affordesome indications of de- 
generafion. Where the insect has to find a mate,*and discover 
suitable sites for egg-laying, the fly at least must possess some 
degree of intelligence, keen sense-organs, and means of rapid 
locomotion. But some few aquatic insects, as well as some non- 
aquatéc species which have found out an uolimijed store of food, 
manage to produce offspring from unfertilized eggs, apd to haw 
these eggs laid by wingless pupz or hatched within the bodies of 
wingless larvae. The development @f the winged fly, theewhole 
business of mating, and ev@n“the development of the embsyo 
withia the egg, have thus, in particular gusects, been abbreviated 
to the point of suppression. This isgyhat I mean by saying 
that the pursuit of a new supply of food has in the case of 
certain aquatic insagts proved even, too successful. Abundant 
food’, needing no exertion t discover er appropriate if, has led 
in a few instances to the almost complete atro$hy of those higher 
argans and functions which alone make life interesting. oe 
The degeneration of aquatic insectsg however, very rarely 
reaches this extreme. In nearly all cases the puga is sugceeded 
by a fly, whose activity is in striking contrast to the sluggishness 
© s Semper's ‘Animal Life,” Eng. trans., pe 205; and hote 97. 
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of the larve. They differ, to the eye at least, almost as much 
as air differs from water. . 

@f the friends to whom I am indebted for help, I must specially 
name my fellow-worker, Mr. Arthur Hammond, who has com- 
municated to me many results of his own observations, and has 
drawn most of the i®ustrations shown this evening. My col- 
league, Dr. Stroud, has very kindly arranged, and in some cases 
devised, the physical experiments which have been*so helpful 
to us. 





e 
FORTHCOMING SCIENTIFIC BOOKS. 


“THE followitfz announcements are made by Messrs. Macmillan 
and Co, :—‘‘ Essays on some Controverted Questions,” by T. 
H. Huxley, F.R.S. ; ‘Dr. Schliemann’s Excavations at Troy, 
Tiryns, Mycenze, Orchomenos, Ithaca, presented in the light of 
recent know, e,” by Dr. Carl Shuchhardt, authorized trans- 
lation by Miss Eligenie SeẸers, with appendix on latest researches 
by Drs. Schliemann and Dérpfeld, and introduction by Walter 
Leaf, illustrated with®two portraits, maps, plans, and 290 
woodcuts; ‘‘ Beast and Man in India,” by J. L. Kipling, 
with numerous illustrations by the author; ‘‘An Intro- 
duction to the Theory of Value,” by William Smart; ‘* Public 
Finance,” by C. F. Bastable, Professor of Politi&al Economy, 
Trinity College, Dublin; ‘‘The Pioneers of Science,” by 
Prof. Oliver Lodge, with portraits and other illustrations ; 
a Popular Treatise,” b 
Amédée Guillemin, translated and edited, with additioñs 


@ and notes, by Prof. Silvanus P. Thompson, author of “ Ele- 


+ 


. 


mentary Lessons in Electricity,” &c., with numerous illustra- 
tions, uniform with the English editions of M. Guillemin’s 
“*The Forces of Nature” and ‘‘The Application of Physical 
Forces”; “Island Life ; og, The Phepomena and Causes of 
Insular Faunas and Floras,” including a revision and attempted 
solution of the problem of geological climates, by Dr. A. R. 
Wallace, with illustrations and maps, new and cheaper edition ; 
4t A Complete Treatise on Inorganic and Organic Chemistry,” 
by Sir Henry E. Roscoe, F.R.S., and Prof. C. Schorlemmer, 
F.R.S., Vol. ITI. ‘Organic Chemistry ; the Chemistry of the 
Hydrocarbons and their derivatives, or organic chemistry,” six 
parts, Part VI.; “A Text-book of Physiology,” lustrated, 
fifth edition, revised, Part IV. comprising the gemainder of 
Book III. ‘‘Th® Senses and Some Special Mustular 
Mechanisms,” and Book IV. “ The Tissues and Mechanisms 
of Reproduction,” by Michael Foster, F.R.S., Professor of 
Physiology in the Ungwersity of Cambridge ; ‘‘Text-book of 
Comparative Anatomy,” by Dr. Arnold Lang, Professor of Zoo- 
logy in the University of Zurich, formerly Ritter Professor of 
Phylogeny in the University of Jena, issued as the ginth edition 
of Edward Oscar Schmidt's ‘‘Hand-book of Eomparative 
“Anatomy,” translated ino, English by Henry M. Bernard 
and Matilda Bernard, with preface by Prof. Ernst Haeckel, 
2 vols., dllustrated (Vol. I. in October); ‘‘ Materials for the 


a Study of Variation in Animals” (Part I. Discontinuous Varia- 


tion), by William Bateson, “Balfour Student and Fellow of St. 
John’s College, Cambridge, illustr@ed; ‘‘The Diseases of 
Modern Life,” by Dr. B. W. Richardson, new and cheaper 


edition ; ‘‘ Ligation in Continuity,” by Drs. C. A. Ballance and | 


sWalter Edmwnds, with illustrations and plates; ‘‘ The Dietetic 
Value of Bread,” by John Goo@fellow ; ‘‘ On Colour Blindness,” 
by Thomas H. Bickerton, illustrated (Nature Series) ; “ The 


Geography of the British Colonies ”—‘* Canada,” by George f 


M. Dawson, ‘‘ Australia and New Zealand,” by Alegander 

utherland; ‘@The Algebra of Ce-Planar Vectors and Trigo- 
fometry,* by R. B. Hayward, F.R.S., Assistant® Master at 
Harrow; ,‘'The Elements of Trigonometry,” by Rawdon 
Levett and A. F. Davison, Maetegs in King Edward’s School, 
Birmingham ; ‘“ Progressive Mathematical Exercises for Home 
Work ” (in two parts),” by A. T. Richardson, Senior Mathe- 
fhatical Master at the €e of Wight College formerly Scholar 
of Hertford College, Oxford ; ‘‘ The’ Geometry of the Circl@,” 
by W. J McClelland, F riĝity Cé&lege, DÊblin, Head Master 
of Santry School, illustrated ; “f Mechanics for Beginners,” 
by the Rev. J. B. Lock, author of “ Arithmetic for §chools,” 
&.. Part I. Mechanics of Solids, Part II, Mechanics of Fluids ; 
*« A Graduated Cours@of Natural Science for Elementary and 
Technical ScRd®ls and Colleges,” by B. Loewy, Examiner in 
Experimental Physics to the College of Preceptors, Part IL 
Second Years Course ; ‘‘ Methods of Gas Analysis,” by Waltes 
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Hempel, Ph.D., translated by’Dr. L. M. Dennis; ‘g Nature's 
Story Books,” I. * Sunshine,” by Amy Jofinson, illustrated. 

The®Cambridge University Press announce? :—** Gatalogue of 
Scientific Papers Compiled by fhe Royal Society of Londpng” 
new stries for the years 187441883 ; ‘*The Collected Mathe- 
matical Papers of Arhur Cayley, Sc.D.$ F.R.S., Sadlerian 
Professor of P&re Mathematics in the University ef Cambridge,” 
Vol. IV. (to be completed in®en volumes) ; “A Higtory of the 
Theory of Elasticity and of the Strength of Materials,” by the 
late I. Todhunter, F.R.S., edited and completed by Karl Pear- 
son, Profe&%or of plied Mathergatics, University Colleges 
London—Vol. II, ‘*Saint,Venant to Sir William Thomson” ; 
“A Treatise on Elementary Dynamics,” new and enlarged 
edition, by S. L. Loney, Fellow of Sidney Sussex College ; 
“Solutions of the Examples in a Treatise on Elementary 
Dynamics,” by the same author; ‘A, Tyeatise on, Thermo- 
dynamics,” by J. Parker, Féllow of St. ẹJohn’s Collége, Cam 
bridge; “A History of Epidemics in Britain,” Vole I., from 
A.D. 664 to the extingtion of Plague in 1666, by Charles 
Creighton, M.D., formerly Denfonstrator of Anatomy in the 
Tniversity of Cambri@ge ; ‘‘ Catalogue of Type Fossils in tlee 
Woodwardian Museum, Cambridge,” by H. Woods, of St. 
John’s College, with preface by Prof, T. McKenny Hughes ; 
t: #xamination Papers for Entrance and Minor Scholarships and 
Exhibitions in the Colleges of the University of Cambridge ”— 
Part I. “Mathematics and Science, Part II. Classics, Mediæval 
and Modern Languages, and History (Michaelmas Term, 1890), 
Part ITI. Mathematics and Science, Part IV. Classics, Law, 
and History (Lent Term, 1891); and three volumes in the Pitt 
Press Mathematical Series—‘‘ An Elementary Treatise on Plane 
Trigonomentry for the Use of Schools,” by E. W. Hobson, 
Fellow of Christ’s College, Cambridge, and University Lecturer 
in Mathematics, and C. M. Jessop, Fellow of Clare College ; 
* Arithmetic for Schools,” by C. Smith, Master of Sidney 
Sussex College, Cambridge; ‘‘Solutions to ghe Exerci@s in 
Euclid, Books I.—IV.,” by W. W. Taylor. 

The Clarendon Press promises ‘‘ Geography of ®Africa South 
of fhe Zambesi,” by W, Parr Greswell ; ‘‘ Mathematical Papers 
of the late Henry J. S. Smith, Savilian Professor of Geometry 
in the University of Oxford,” with portrait and memoir, 2 vols. ; 
“Plane Trigonometry, without Imaginaries,” by R. C. J. 
Nixon; “A Treatise on Electricity and Magnetism,” by J. 
Clerk Maxwell, new edition ; ‘' A Manual of Crystallography,” 
by M. H. N. Story-Maskelyne; ‘‘ Elementary Mechanics,” by 
A. L. Selby; ‘* Weismang’s Lectures on Heredity,” Vol. IL, 
edited by Æ. B. Poulton, F.R.S. 

During the coming winter Mr. Edward Arnold proposes to 
issue a series of popular papers on Animals, by Prof. C, 
Lloyd Morgan, the well-known author of ‘Animal Life and 
Intelligence” ; “A Treatise on the Standard Course of Ele- 
mentary Chemistry,” by E. J. Cox, Head Master of the 
Technical School, Birmingham; and a series of scientific 
works, by Doctor Wormell éthe series will embrace text- 
books of Mechanics, Seund, Lights Heat, Magnetism and 
Electricigy). 

Messrs, Longmans, Green, and Co. announce a new volume 
of ‘‘Fragments of Science: being D€tached Essays, Ad- 
dresses, and Reviews,” by John Tyndall, F.R.S. “About 
Ceylon and Borneo: being an Account of Two Visits 
i to Ceylon, One Visit to Borneo, and how I" Came, Home 
| aa was Rocked to Sleep on the Bosom of-—well, ‘The 

Suez Canal,” by Walter J. Clutterbuck, auther of ‘‘The 
Skipper in the Arctic Seas,” and joint author of “Three 
: in Norway,” and ‘* B.C. 1887,” with illustrations; ‘‘ Anthro- 
i pological Religion,” the Gifford Lectures delivered before 
| the University of Glasg8w in 1891, by F. Max Müller; “An 

Introduction to Humars Physiology,” being a aera of lec- 

tures delivered at the St. Mary’s Tospital Medical School from 

1885 to 1890, By Augustus D. Waller; “Elements of Materia 

Medica and Therapeutics,” with numerous illustrations, by C. 


E. Armand Semple, M.R.C.P. Long., Member of the Coyrt oft? * 


Examiners, apd late Senior dixaminer in Arts at Apothecaries’ 
Halle &c. ; “ Outlines of Theoretical Chemistry,” by Lothar 


Meyer, Professo® of Chemistry m the University of Tiibingen, 
translated by Profs. P. Phillips Bedson and W. Carleton Wil- 
liams*(thts book, of about 200 paggs, gives a concise account 
of the theories of modern chemistry, which, it is expected, will 
not only be of use to advanced students, but will also enable 
those who take a general interest in science, ‘but are unfamiliar 


with the details of Ghemical®investignfion, to gain a genefal idea 
e » 
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of the devglopment of theoretica? chemistry) ; ‘‘ The Dynamics ! 


of Rotation,” by A. M. Worthington, Professor of Physics, and 


: Wallis ; “The Drainage of Habitable Buildings,” by W. Lè 
| Beardmore, Member of the Coun@l and Hon. Sec. of the 





Head Mastgr of the Dockyard School, Portsmouth; “The | Civil and Mechanical Engineers’ Society ; a fourth revised aad s 
Principles of Chemistry,” by DeMendeléeff, Professor of Che- | enlarged edition of ‘The Working and “Management of an 
mintin the University of St. Petersburg, translated by Gtorge ' English Railway,” by G. Findlay, General Manager of the 
Kamensky, A.R.S.M. of the Imperial Mint, St. Petersburg, , London and North-Western Railway; ‘The Working and 
and edited by A. J. Greenaway, Sub-Editor of tke Journal of | Management of an Atlantic Liner; with a Retrospect of the ° 
the Chemical Society, 2 vols. ; ‘ A» Manual of the Science of Trade,” by®A. J. Maginnis, recently Assistant Superintendent 
Religion,” By Prof. Chantepie de lẹ Saussaye, translated by of the White Star Line. In Whittaker’s Library of Arts, 
Mrs, Colyer Fergusson (é¢ Max Müller), revised by the author; | Sciences, -Manufactures, and Industries—‘‘ A First Book of 
**Golutions : being an English Translation (by M. M. Pattison ` Electricity and Magnetism,” by W. Perren Maycock ; * The 
Muir) of Book IV. Vol. I. of the Second Edition of Prof. Practical Telephone Hand-book and Guide t8 Telephonic Ex- 
- Ostwald’s ‘Lehrbuch der allgemeigen Chemie.’ ” change,” by J. Poole, Whitworth Scholar, 1875, late Chief 
Messrs. Smith, Elder, and Co, have in pteparation * Ver- Electrician to the Lancashire and Cheshire Telepfone Exchange 
tebzate Emb-yology,” by A. Milnes Marshall, F.R.S., Professor Co., with 227 illustrations ; “The Opticgof Photograpliy and 
in the Victoria Unive Beyer Professor of Zoology in Owens „Photographic Lenses,” by J. Traill Taylor, editor of the Aritish 
College, lafe Fellow of St. John’s *College, Cambridge ; new, Journal of Photography ; ‘The Art and Craft of Cabinet- 
revised, and cheaper edition of Finlayson’s ‘‘ Clinical Manual” ; making,” by D. Denning, with upwards of 200 illystrations. 
new edition of Farquharson’s ‘‘ Guide tp Therapeutics”; new Messrs, Castell and Co, announce :g-‘‘ Goon fot Drawing 
edition of Part I. of MacCornfc’s ‘‘ Surgical Operations.” for Army Candidates,” by H. T. Lilley, new and enlarged 
@fessrs, Sampson Low, Marston, and Coaannounce: ‘Theor edition ; ‘A First Book of Mechanics for Young Beginners,” 
and Analysis of Ornament,” applied to the work of elementary with numerous easy examples and answers, by the Rev. J. G. 
and technical schools, by François Louis Schauermann, for eight Easton, late Scholar of St. John’s College, Cambridge, formerly 
years Head Master of the Wood and Carving Departme@, Head Master of the Grammar Schoe, Great Yarmouth; 
Royal Polytechnic, Regent Street, with 263 illustrations; ‘* Work,” yedrly volume, an illustrated magazine of practice 
“ Answers to the Questions on Elementary Chemistry,@ theo- and theory for all workmen, professional and amateur; “ The 
retical and practical (ordinary course), set at the examinations Principles of Perspective as Applied to Model-Drawing and 
of the Science and Art Department, South Kensington, 1887- Sketching from Nature,” with 32 plates and other illustrations, ° 
gt, by John Mills, formerly of the Royal College of Science, by*George Trobridge, Head Master Government School of Art, 
London, author of ‘‘ Alternative Elementary Chemistry,” fully belfast, second edition, revised and enlarged. ê 
illustrated ; ‘‘ Chemistry for Students,” consisting of a series of 
lessons based on the Syllakus of the Science and Art Depart- situa 
penr, mad specially designed to facilitate the experimental - ; 
teaching of eleméhtary chemistry in schools and evening classes, LS 
by Jobe Mills, author of ‘* Alternative Elementary Chemistry,” « SCIENTIFIC SERIALS. 
&c.," numerous MWiistrations; “A Complete Treatise on American Fournal of Science, September.~-On the capture of 
the Electro-Deposition of Metals,” comprising electro-plating | comets by planets, especially their capture by Jupiter, by 
and galvanoplastic qperations, the deposition of metals by tfe | H. A. Newton. The full paper is not now given. The com- 
contact and immersion processes, the colouring of metals, the | pleted results will be noted in Our Astronomical Column as 
methods of grinding and polishing, &c., translated from the | soon as they are published.—Pleistocene fluvial planes of 
German of Dr. George Langbein, with additions by William | Western Pennsylvania, by Frank Leverett. Some facts are 
T. Brannt, editor of ‘The Techno-Chemical Receipt Book,” ; stated whigh clash with certain conclusions drawn by Mr. P. 
&c., illustrated by 125 engravings; ‘‘ Handwriting in Relation | Max Foshay in a paper entitled ‘‘Pre-Glacial Drainage and 
to Hygiene,” being a paper read at the Seventh International | Recewt Geological History of Western PenrfSylvania,” which 
Congress of Hygiene and Demography, London, 1891, by John | appeared in the November number of the Fournal, From thege 
Jackson, and the Report of the Commission of Sgecialists ; it appears that the obstacles to a northward discharge of the 
appointed by the Imperial and Royal Supreme Council of | Shenango, Mahoning, and Beaver are, e the whole, greater 
Health, Vienna, 1891. than those in the way of a southward discharge. In the 
The next volume of the Contemporary Science Series, pub- | Monongahela, Lower Alleghany, and the Ohio valleys, the 
lished by Mr. Walter Scott, will be ‘‘ The Man of Genius,” by ' available evidence all indicates southward discharge along the 
Prof. Lombroso; this volume, which will be issued on Sept- . present course of the Ohio from the inter-Glacial peri@d to the 
ember 25, will be copiously illustrated. | present time,—A method for the detergiination of antimony and °° 
Messrs. Blackie and Son have,in the press a ‘‘ Text-book of : its condition of oxidation, by F. A. Gooch and H. W. Gruener. 
Agriculture,” under the egitorship of rof. R. P. Wrightgof ! —A method for the estimation of chlorates, by F. Ae Gooch 
the Glasgow and West of Scotland Technical Collegg; they : and C. G. Smith.—Dampening of electrical oscillations on iron 
have also in preparation a series of ‘* Guides to the Science Ex- | wires, by John Trowbridge. The experiments lead to the con- 
aminations” (the first umber, which is nearly ready, is by Mr. | clusions that (1) The magnttic permeability of iron wires exer- 
Jerome Harrison, of Birmingham, and deals with the examina- | cises an important influence upon the decay of electrical 
tions in physiography) ; Pinkerton’s ‘‘ Mechanics,” in their series 1 oscillations of high frequency. This influence is so great 
of Science Text-books, is about to enter a second edition, and | that the escillations may be reduced to®a half-oscẸlation on a e 
the oppéttunity is being taken to adapt it to the revised require- | circuit of suitable self-induction anë capacity for producing them. 
ments of the “891 Syllabus of the Science and Art Department. (2) It is probable that the time of oscillation on iron wires may 
Messrs. A. and C. Blaak have in preparation: ‘‘Manyal of '*be changed. Only a half-oscillation has been obtained «n iron 
Chemistry,” by Dr. Alexr, Scott, Durham ; “Manual of Botany,” wires, go this law cannot be stated definitely, (3) Currents of 
by Dr. Scott, Bickley; ‘‘ Dictionary of Birds,” by Prof. Alfred © high frequency, such as are psoduced in Leyden @ar discharges, 
Newton and Dr. Gadow., 3 ' therefore m@gnetize the iron.—Genesis of iron ores*by iso-® 
Messrs, Whittaker and Cot announce the following books :— morphous and pseudomorphous replacement of limestone, &c,, 
In Whittaker’s Library of Pogular Science—‘‘ Light,” by Sir by James P. Kimball. Tha agthor adduces a conside®abie 
H. Trueman Wood, Secretary of the Society of Arts, 86 illus- amount of evidence showing that such products of epigenesis as , 
trations, containing chapters on the Nature of Light, Reflec-  siderite*and ferro-calcite are, as a rule, pXBducts of direct pseudo- 
ation, Refraction, Colqnr and the Spectrum, Jenses, Optical , morphous replacement of isomorphous®@lcic carbonate, liku® e 
Instruments, &c. ; ‘The Phint Weld, its Past, Present, and l lim&tone, calcite, calc-sinter, calcareous sediments, &c. And? * 
Future,” by George. Massee, with numerous illusfations,e In the general ropositfén is thfrefore gadyanced that depesits of =, 
Whittaker’s Specialist’s Series*-Prof. Osiver®Lodge’s work ' concentrated iron ores occur far more cPanel as Rseudomor- ` 
upon ‘“‘ Lightning Conduttors.and Lightning Guards”; “The | phous replacements than is usually supposed.—Ön the constitu- 
Alkali Maker’s Hand-book,” by Prof. Dr. George Lange | tioñ of certain micas, Yermiculites, and chlorites, by F. Wet ® 
and Dr. F. Hurter, a new? revised, and enlarged edition; | Clarke and E. A Schneider. ChemicM analyses of several ° © 
7“ Electric Light Cables ad the Digtribution of Electricity,” | specimens are given.—A further note on the ageso® the Crange > 
by Stuart A. Rus$ell; “The Artificial Production of Cold,” | Sands, by R. D. Salisbury. Some new facts are stated in sup- 
by H. G. Harris ; “The Bpnamo,”®by C. €. Hawkins and J. | ert of the view that the Orange Sand se»ies of, sands and è 
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gravels ar®of the pre-Pleigtocene- age.—Note on the causes of 
the variations of the magnetic needle, by Prof. Frank H. 
Btgelow. (See Our Astronomical Column.)—Notice of new 
vertebrate fossils, by O. C. Marsh. 


THE American Meseorological Fournal for August contains 
the following articles :—Mountain meteorology, by A. L. Rotch. 
The author points out the advantages of mountaim stations at 
which regular and continuous observations can be made as com- 
pared with fragmentary observations in balloons. The chief 
characteristic of the pressure at high altitudes in temperate and 
northern regionseis a highe? pressure in summer and a lower 
pressure in winter ; thus the barometer varies inversely at high 
and low levels® With elevation above the sea, the absorption 
of aqueous vapour djminishes, or inversely, solar radiation in- 
creases, In the Himalayas a black bulb thermometer zd vacuo 
has registered 25° above the boiling point of water, while the 
shade temperature was only 75°. In general, the annual range 
of tempera iminisheg with height, so that ag an elevation 
.of about 39,000 feet, which is the height of the cirrus clouds, 
probably the temperatere is constant throughout the year. The 
hygrometric conditions at high altitudes are subject to rapid 
changes, from complete saturation to extreme dryness, and are 
accompanied by analogpus thermal changes. In all mountainoys 
regions, where there is no prevailing wind there ig a wind blow- 
ing into the valleys during the day, and out from the valleys 
-during the night. On calm, clear, winter nights the air in the 
valleys is often colder than on the mountain slopes. The author 
considers that much of the progress made in recent years $n 
meteorological science is due to the establishment of mountain- 
stations, and that in comparing the work done by various 
nations to advance mountain meteorology, France stands un- 
rivalled. The German and Austrian stations are frequently 
badly placed, being located in inns below the summits, Among 
‘the best stations (in additio to the Ffench) he mentions the 
Sonnblick, Hoch Obir, Säntis, Ben Nevis, and Mount Washing- 
ton.—-On the various kinds of gradients, by L. Teisserenc de 
Bort. This is a translation from the memoirs of the Meteoro- 
‘logical Congress held at Paris in 1889, in connection with the 
International Exhibition. The air being put in motion by dif- 
ferences of pressure, there ought evidently to be a relation 
between the gradient and the wind velocity, but although the 
«wind increases with the gradient, there is no exact r&tio, nor a 
constant relation from day to day. The autho? reviews the 
supject in connection with changes produced by temperature and 
«dynamic effects upon the rectilinear movements of the atmo- 
‘sphere, and the movengents caused by the earth’s rotation, and 
he draws attention to the ‘‘ dragging ” of the air by the frictich 
-of the superincumbent layers, the effect of which ought to be re- 
vealed by observation.—The climatic history of Lake Bonneville, 
‘by R. degC. Ward. This is an abstract of a mon®graph by J. 


° °R. Gilbert, published byghe United States Geological Survey. 


The paper is chiefly geologfcal, but has an important bearing 
‘upon the,secular changes in climate. Lake Bonneville was the 
ancestor of the great Salt Lake of Utah, which has frequently 
«altered its level, even in redtnt years. At the time of the glacial 
epoch its level was about 300 metres higher, and it occupied 
-about ten times its present area. The cause of the drying up 
-of a large part of. the former area is found in the prevailing 
winds which, on their wy from the Pacific and in their passage 
over the Sierra Nevada, have precipitated much of their mois- 
‘ture, and pass over this region as drying winds.—The other 
articles are: observations at a distance (by means of electricity), 
by T. P. Hall; ocean fog (the causes which produce it), by E. 
P. Garriott; angl water-spouts (observed on a voyage), by Prof. 
e 
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Academy of Sciences, Augest 31.—#1. Duchartre in the 
-chair.—Comparative afiafomy of plants, by M. A. Chatin. 
In presentihg this recently published work to the Academy, the 
:@mthor summarizes the results of his researches on Phaflerogamic 


e plants contained in itgind former volumes.—Studies relative to 


‘the comparisgnepf the international metre with the prototype of 
‘the Archives, by M® Bosscha. It has been experimentally found 
‘that, after existenge for a century, the metre of the Archives 
umay still Re‘used in the production of a unit of length, with aft 
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the precision requisite in the Measures of a prototypg, and that 
the international metre and national stfndards defined by the 
equations sanctioned by the General Confer@nce of Weights and 
Measures represent a unit of fength sensibly different from the 
Arci8ves metre. They are sforter by about 2'6 p.—On È pro- 
perty of involution cgmmon to a plane group having five right 
angles and a $%ystem of nine planes, by M. Paul@erret.—On tlre 
laws of hardening and permasent deformations, by M. G. Faurie. 
— Observation of Wolf’s comet, by M. J. Léotard. The comet 
was observed on August 27 as a feeble nebulosity about 3’ in 
diameter. ® x s A a . 
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BOOKS, PAMPHLETS, and SERIALS RECEIVED. 


Lessons in Art: Hume Nisbet (Chatto).—The Electro-magnet and 
Electro-magnetic Mechanism: §. P. Thon@psow (Spon).—~tand-book of 
Jamaica, 1891-92 (Stanford) ~The South Italien Volcanoes, edited by Dr. 
Johnston-Lavis (Naples).—-The Frog, 4th edition.—A. M. Marshall (Man- 
chester, Cornish).—Publications of West Hendon House Observatory, 
Sunderland ; No. 1, Strucuffe of the Qdereal Universe: T. W. Backhouse 
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*THURSISAY, SEPTEMBER 17, 1 Br. the cell in which the chloroplast occurs. Stafch granules 
e R ° in the form of small curved rods are grouped around ¿he 
s- * pyrenoid (sometimes within it), and®’ are detected by a 
e . 2 


ANIMAL CHLORORH YLL. 


Die Organisation der Turbeligria Acæla. Von Dr. Lud- 
wig voh Graff. (Engelmann, s1891.) 
F ISET years ago Dr. von Graff publishgd his great 
monograph of th@ Rhabdocœl Turbellarians. The 
improved methods of histologjcàl research have enabled 
him to add some essential facts since that date toeour 
knowledge of one of the most curious groups of the 
Rhabdotcela—natngfy, those lnown as Accela. In 1889 
he passed his Easter holidays at the Franciscan convent 
on the Dalmatic island of Lesina and on the sea-shore 
gf the garden of the convent found Convoluta Schuligii 
and cizerea in abundance. 

Prof. Delage in 1886 published his valuable researches 
on Convoluta Roscoffensis, the green species of Roscoff, 
in whigh he made use of a method of gold-impregnation 
for demonstrating the nervous system. Dr. von Graff 
visited Roscoff in the same year, and in 1889 studied the 
Accela at the Naples Station by means of Delage’s and 
other methods of gold-impregnation. The present volume 
deals with Proporus wenenosus, O. Schm.; Monoporus 
rubripunctatus, O. Schm.; Aphanostoma diversicolor, 
Oecergt. ; and several species of Convoluta ; ‘it being shown 
amongst other facts that the Roscoff species studied by 
Geddes ani Delage is distinct from the Mediterragean 
C. Schuléziz, and that C. cinerea, Graff, must be placed in 
a new genus, Amphicherus. 

The work is illustrated by ten quarto plates, coloured. 
A variety of important anatomical and histological details 
are given, and a systematic discussion of genera and 
species. Dr. von Graff discugses the relationship of 
Trichoplax to the Acoela, having received living speci- 
mens of this curious form from the aquarium of the 
Zoological Institute of Vienna, but he does not allude to 
the Haplodiscus piger of Weldon (Quarterly Fotirnal of 
Microscopical Science, vol. xxix.), a floating form, taken 
off the Bahamas, which seems to be certainly a member 
of the group. 

The chief matter of interest in "Dr. von Graffig volume, 
which we proposg to notice at greater length, is the 
chapter by Dr. G. Haberlandt, on “the structure and 
significance of the chlorophyll-cells of Convoluta Ros- 
cofensis.” Dr. Haberlandt states that the description by 
Geddes of the chlorophyll of this form, as diffused in the 
general plasma-body, of certain cells, is erroneous, The 
green-coloured cells lie well below the cuticle, embedded 
amongst the cells of the superficig! parenchyma. Accord- 


ing to Haberlandt theyare highly compressible and elastic, ' 


and devoid of*anything like a cellulose envelope or even 
a membranous envelope. 
but there is as a rule a single large chloroplast which 
forms a more or léss cOmpletg shell to tfe protoplasm of 
the cell-body. In some of the “cells Halferlandte could 
detect several peripheral” plate-like cMloroplasts. The 
crust-like chloroplast cohtains as a rule a single centrally 
placed pyrenoid of sphrical form. As an exception two 
or even three, pyrenaids are present.. The pyrenoid is 
cologirless ; it is stayged by epematpxylin or, by borax, 


They are got ufiiformly green, | 


carmine, but by no means so stxongly as is the nucleus of | 
e 
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violet-brown reaction on addition of iodine solution. The 

colourless protoplasm of the cell is small in amount ase 
compareti with the enveloping chloroplast : its nucleus is 

only rendered visible by staining. The colourless proto- 

plasm sometimes contains a group of granules of 

doubtful nature, erroneously faken by Geddes for starch 

granules, 

The resemblance of these cells, especially i in respect of 
the structure of their chloroplasts ahd pyrenoids, to cer- 
tain cells which constitute the unicellular bodies of Volvo- 
cineæ, Tetrasporez, and Pleurococcacez, is insisted upon 
by Haberldndt. He raises theequestion as to whether 
they are to be regarded as parasiti¢ Algee in the sense of 
the theory of Entz and Brandt; and suggests another 
jbypothesis—namely, that, whilst phylogenetically they 
“must be regarded as Algæ (that is ®© say, have descended 
from Algæ), yet at the present time they have by pro- 
found adaptation to life in and with the Convoluta, alto- 
gether lost their character as independent algal organisms,” 
and have become an integral histological element of the 
worm, and in fact constitute its assimilation tissue. 

To test this hypothesis he asks: (1) How do the green 
cells get into the body of the worm? and (2) What be- 
comes of them whén the wofm dies? Can they live in 
an isolated condition? ‘To the first question he is unable 
to give an answer, but suggests that they say be handed 
on from generation to generation of the Convoluta, enter- 
ing the egg-cell as a colourless minute cell which later 
develops its chloroplast just as the “leucoplasts” of 
higher plants are found in the egg-cell, and later become 
chloroplasts. As to the second question, Haberlandt has 
no doubt. The green cells die when they are remaved 
from the worm’s body or when the worm dies. He notes 


ein this connection their membr4heless character, and 


regards the loss of a cellulose envelope as one of the 
modificatjons which the ancestral parasitic Alga has 
undergone, rendering it incapable of living®an ide- , 
pendent life away from the t@%es of its host. Lastly, 
Haberlandt justly remarks that szwdlerity to an Alga is 
no proof that the green cells are really Algae in nature, 
Haberlandt is inclined to place his theory as to the green 
cells of Convoluta alongside the suggestion of Schimper 
as to the origin of the chlorophyll corpuscles of higher 
plant¢—namely, that these are bie to the*union in tke 
remote past of a green-coloured with a colourless 
organism. In this case and in that of Convoluta the 
highest phase of symbiotic association is attained, for the 
green organism can no fonger be separate€ and, cultivated 
apart, as in the case of the Lichens, but has, in fact, 
become an organ of the ecelouttess os«ganism, muléplying 
with, it and forming an integral aswell as a necessary part 
of its mechanism, and so greatly,modified by ages ,of 
association as to be now barely recognizable as derived * 
from an®indepefdent sSurce. $ We can well suppose it. 


possible that the green cells of ;Convoltta might proceed * 


furthe* in their modification, so as to lose the colourless e 

protoplasm and the cell-nucleus ; teey would then beconte e 

simple chlorophyll corpuscles like thpseof highér green æ 
plants, 

The şuggestion thus put forward by HaBezlandt.i is in ° 

kd é x . 
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. complete accord with the view which I have several 
timas expressed in regard to the chlorophyll corpuscles of 
Hydra viridis and of Spongilla viridis (see Quart. Journ. 
Micr. Sci, vol. xxii. p. 229), viz. that there is no more 
weason for regarding them as symbiotic Algae than there 
is for so regarding the chlorophyll-corpuscles of £ butter- 
cup. Whether there is sufficient reason for so regarding 
the chlorophyll-corpuscles of a buttercup i is another ques- 
tion, and one whith certainly is not yet decided in the 
affirmative, though there are considerations which render 
such a hypothesis one not lightly to be dismissed. 

A difficulty in the matter seems to be this—viz. that if 
the chloroplasts of the cells of multicellular organisms are 
to be regardggag parasitic, why should not those of uni- 
cellular Algæ also be regéded as parasitic? and if “ Zoo- 
chlorella,” or whateverthe hypothetic Alga may be called 
in the case of Convoluta, can form chloroplasts, why should 
not the tissue-cells of Convoluta themselves, or of Hydra, 
or of Spongilla form chforoplasts ? ? . 

It is obviously necessary to distinguish for the present 
(though dossibly, as Haberlandt suggests, the one may be 
derived from the other) the strongly-marked unicellular 
parasites of Radiolaria and Anthozoa (the “yellow cells”) 
rom the green cells of Convoluta, and the chloroplasts of 
Hydra viridis, of Spongilla fluviatilis, and of many 
Ciliata. The statement which is current as to the exist- 
ence of a nucleus in the chloroplasts of Hydra is simply 
erroneous, and that as to the independent multiplication 
of the chloroplasts of Ciliate Infusoria when removed 
from the cell in which they occur is possibly a misinter- 
pretation of a graft-phenomenon. It is to be hoped that 
Dr. Haberlandt will spare the time to study for himself— 
as he has the green cells of Convoluta—the more feadily 
obtainable chloropMists of Hydra, Spongilla, anê Stentor. 

Some extremely interesting and suggestive remarks on 


the physiological and biological phenomena connected |, 
*process of preparing the pure acid from anhydrous 


with the green cells of Convoluta conclude Dr. Haber- 
landt’s chapter. E. Ray LANKESTER. 
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STREATFEILD'S PRACTICAL ORGANIC 
° CHEMISTRY. 


Practical Work in Organic Chemisty. By Fredk. Wm. 
Streatfeild, F.I.C., &c., Demonstrator of Chemistry at 
the City and Guilds @ London Institute’s Technical 
College, Finsbury. With #Prefatory Notice by Prof, 
R. Meldola, F.R.S. “ Finsbury Technical Manuals.” 
(London: E. and F. N. Spon, 1891.) 7 


ae numgerot® manuals of practical organic chemistry 
which have been published of late years testify to 
a re- awakened interest in ĉn igigortant subject. Some 
of hese deal with the,preparation of various typigal 
ors ic compounds; gifers restrict themselves to de- 
“scribing methods of analyols: The present work com- 
bines bothemethods of teaching, afd, as a Special feature, 
“divides the’ subject into “programmes of instruction” 
edesigned to meet the varied wants of the students attend- 
eing the evening class@s of chemical technology at the 
Finsbury "CollegeStaking into account the special nature 
of their daily ayocations and the purpose to which they 
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wish to*apply their chemistry. Thus, after working 
throug}? the introductory courses of “ogeratiogs” and 
“analysis,” and thus familifrizing himself with thee 
general "methods of the subject, the student would begin 


g specialize. The bfewer would select thesprogramme . 


“ethyl alcohol and its reactions,”. which inclydes fer- 
mentation and the purification and estimation of alcohol, 
and touchgsgon allied subjects, such as the preparation of. 
aldehyde, acetic acid} and_chlorof8rm. The soap- -maker™ 
would devote himgelf to the programme, “ a study of the 
preparation and decomposition of ethyl acetate, and of 
the composition and reactions of some of the natural 
fats and oils”; thus passirfg from tg Simplest tase of 
saponification (hydrolysis) of an ethereal salt iw ethyl 
acetate to the more confplex casgs in the fats. This latter 
programme also includes the isolation and estimation ofe 
glycerol, and its properties ; palmitic, stearic, oleic, and 
elaidje acids ; drying and non-drying oils; bromine and 
iodine absorption of oils ; and other matters of interest in 
this connection. The tar-distiller would carry oyt the 
experiments given under “coal-tar and coal-tar pro- 
ducts”—a very full and satisfactory chapter. 

This restriction of the field of study is amply justified 
by the necessities of the case, and only an irreclaim- 
able scientific purist would objecé to it. Even the 
ordinary day-student of chemistry, who care devote his 
whole time and‘ energies to the subject, must work under 
some similar limitation when he comes to deal with the 
inexhaustible material of organic chemistry. 

The experiments given under the varios programmes 
are well selected, and the accompanying descriptions are 
evidently the outcome of a thorough practical knowledge of 
the subject. We may make an exception, however, in the 
case of the preparation of anhydrous formic acid (p. 66) 
by passing sulphuretted hydrogen over dry copper for- 
mate. Thé method is quite obsolete: Lorin’s improved 


glycerol and anhydrous oxalic acid, drying the 95-98 
per cent. acid thus obtained with boric anhydride, is now 
employed. Worst of all, the author recommends in this 
experiment that the sulphuretted hydrogen should be 
dried py passing it throegh concengrated sulphuric acid 
—a blundar which would go far to justify the prevailing 
impression that organic chemists are got always suffi- 
ciently conversant with the facts of inorganic chemistry. 
In spite of this and one or two other trifling in- 
accuracies, we cordially recommend the book as a 
valuable aid to both teacher and student. What it 
déals with really is practical organice chemistry, and not 
the spurious substitute which, in the shape of “ the detec- 
tion of not more than ope organic acid and one organic e 
base,” usurps the namg in this country—thanks to the 
authority of examining boards, the industry of the writers 
of cram-books, and tle credulity of the public. 
Prof,*Meldola, i in his prefatory notice, referring to the 
evening classes i in i chemisgry gt the finsbuty College, says 
that they “ cater for no examinagion ”; and it is perhaps 
owing to this important circumstance that Mr. Streatfeild, 
on whom a gonsiderable share of the laboratory teaching 
of these classes devolves, has beef in a position to write 
a real manual of practical*organic @hemistgy, and nota 


Were cram-pook of tgsts—wgitten upeto syllabus. e 
e 
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TELESCOPIC WORK. ă that the stars telescopically observed in it are probably 


Telescopic Work for Starlf&ht Evenings. By W. F. 
Denning, F.R.A.S. (London: Taylor and, Francis, 
e 


+ 1891.) 
A might be expected from®such an experienced and 
enthusiastic observer as Mt. Denning, this book is 
shoroughly practical. He is not contented with@lescribing 
the beauties of the skies, but gives invaluable informa- 
tion as to how to see them best. The opening chapters 
give a very complete history of the invention and dee- 
lopment of the powgrs of the telescope and its acces- 
sories. These are followed by chapters on the sun, 
moon, pfanets, stars, nebulæ, and clusters ; the sun being 
introduced for the sake of compfeteness, although not 
gomprehended in the title, The qu®tion of the relative 
advantages of large and small telescopes is discussed at 
considerable length, and one almost gets the impression 
that large telescopes, except under very favourable condi- 
tions, ave not desirable possessions. It is very gr&tifying 
to note the encouragement given to observers of limited 
means. To them the book will be of the greatest assist- 
ance, both in the selection and use of their instruments. 
The author’s style is such as to make the book very 
entertaining as well as*instructive. Some of his remarks 
are well worth quoting, as, for example, his opinion of 
cont®oversy in gcjentific matters. 


“Competition and rivalry in good spirit increase 
enthusiasm, but, there is little occasion for the bitter- 
ness and spleen sometimes exhibited in scientific journals. 
There are some men whose reputations do not rest upon 
good or original work performed by themselves, but 
rather upon the alacrity with which they discover griev- 
ances, and upon the care they will bestow in exposing 
trifling errors in the writings of their not-infallible con- 
temporaries. Such critics would®earn a more honourable 
title to regard were they to devote their timé to some 
better method of serving the cause of science” (p. 56). 


Mr. Denning is very emphatic in his opinion that an 
observer's time is too valuable to be spent in acting the 
showman to his friends and acquaintances. If all ob- 
servers were so disposed, there might be reasonable hope 
for the establishmen® in this cfintry of some such in- 
stitution as the Gesellschaft Urania in Berlir®, for the 
special gratificatiom of persons desiring passing glimpses 
of celestial wonders. 

It is scarcely necessary to say that the chapter on 
mete@ric observations is as good as can be. More ob- 
servers are undoubtedly needed in this branch of astro- 
nomy, and volunteer§ will find very full instructiens in 
the pages of this book, In addition to the notes on 
*ariable stars given by the authors we would suggest the 
tracing of thegight-curves of a small number of stars by 
each observer. Anyone at present attempting to deter- 
mine the laws governing variability®will find sugh in- 
formation lamengaDly deficient. ° 

The book is full of importaat practical dgtails, and an 
appendix gives the chief new facts up to March 5, T894. 

The book does ndt attempt to deal with spectroscopic 
matters, but occasiona} references are made,@an& it is 
here, if anywhere, that fault may Be found. Thus, re- 

: a e 
ferring to the webula of Orion, it is stated (p. 334) that 


. š e n 
“the spectyscopic restarchef of Higgins håve shown® 
this nebula to be gompbsed of incandescent gases, so 
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in the foreground and entirely disconnected from Phe 
nebulous mass.” 


In 1888, how8ver, it was shown By the spectroscope e 
that the stars of the trapezium, at all events, are simply 
condensations of the matter composing the nebula. 

Everyone who uses a telescope, or who intends to use 
one, of whatever dimensions, should reag Mr. Denning’s 
book. 


OUR BOOK SHELF. 


Abbildungee zur Deutschen Flora H. Karatea, nebst den 

` ausländischen medicinischen Planzen und Ergdnsung- 
en fiir das Studium der Morphologie und System- 
kunde. With Woodcuts of 709 Species. (Berlin: 
Friedlander und Sohn, 1891.) 


Tus is a wonderfully cheap book for the price of it is 
only three marks, and it contains figures with dissections 
of upwards of 700 plants, illustrating all the natural orders 
both of Cryptogamic and Phanerogamic plants which « 
Make up the European flora or are used medicinally. 


The text is confined to the preliminary table of the orders, 


and families, an explanation of the details, and a final 
index. 

The Thallophyte are divided into 17 families, classed 
under 3 orders, Liclenes being maintained as ona par 
with Algæ and Fungi. In Cormophyte there are 16 
families nder 6 orders, the orders of Sporiferze being 
Filices, Selagines, Rhizocarpee, and Calamariz. In 
Northocarpz (Gymnosperms) there are 7 families under 
5 orders, Balanophoraceze and Loranthez being placed 
here. Under Teleocarpze (Angiosperms) there are 159 
familiesgclassed under 48 orders, Dicotyledons being 
divided intg Monochlamydez and Dichlamydez, and the 
latttr into Petalanthea (Polypetala) ànd Corollantha 
(Gamopetalz). The “families” correspond substantially 
to Bentham and Hooker’s orders. To have such a good 
and cheap book in English (the t@xt in the original, of 
course, is German) would be a great boon to students. 


ElementaPy Text-book of Botany for the Use og Schoels. 
By Edith Aitkin. 248 pp. ( 
and Co,, 1891.) 


THIS volume has been written to serve as an ddjunct to 
the teaching of Botany in girls’ schools, and is the out- e 
come of the author’s qn experience as a teacher. Miss 
Aitkin arranges the subject-matter in three parts. Inthe 
first are given the general characters of a number of 
selected types of Flowering plant$ treated gn a manner 
suitable for young girls beginning the study. In the 
second part the details of Cryptogamic plants are given, 
commencing with Protococcus and Yeast, and so on, up 
to te Fern. In the third part we return to Flowering 
plants again from a more comprehensive® point of viey. 
This last section concludes with a number of chapters on 
the leading physiological processes of plants. Wethink 
the book will be found of ¢ervice by those for whom it is 
intemded, especially from the fact ehat Part I. is writter, 
generally speaking, on the lines @fgthe Lower Scheduje 
leid down by the Oxford and Cambridge Schools Exa- 
migation®Board.® The oly criticism we have tognake on 
this section is that perhaps the‘stfle is a little wanting in 
vitalityand interest, Part II. is treated along sufficiently 
amiliar lines, but in Part IIL, by the introduction *6f 
physiological work, with careful infructions as tq simple 
experiments which can easily be perforrffefl to illustrate 
class teaching, we think that the author will have opened 


Logdon : Longmans, Green} ° 


up fresh fields of interest in botanical Study: "The volume” e 


is profusely illustrated, many of the figures beifig new. 
« ° 
s 


~ Specially arranged for the purpose. 
e `a large glass jar, wifh a flat glass cover supported above the rim®|"ignored bf those bet compêtent to «brm an opigion updh the 
e e . 
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. LETTERS TO THE EDITOR. of the jar on two thin slips of glass, so a to admit of free 


[The Editor does not Rold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to co¥espond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications.]* 


A New Mammal from Sumatra, 


A FEW years ago a new anq@ interesting mammal, which is 
exceedingly rare even in its native haunts, was brought to the 
then President of Palembang—Mr. A. Pruys van der Hoeven. 
This gentleman, who is not only an eager sportsman, but also 
well versed in natural hiory, recognized it to be new to science, 
and to be more closely allied to certain representatives of the 
Edentata than to any other order of mammals, 

.The type-specien was preserved in captivity for several 
weeks, was fed on ants, andsafterwards on cooked rife, and was 
sent alive to Europe in order to be examined, described, and 
ultimately preserved in tHe Royal Museum at Leyden. It un- 
fortunately died on board the vessel on its way to Holland, and, 
by an unaccountable blunder on the part of one of those in 


charge, its remains wer® not preserved, but thyown over- 
board. 


| 


ventilation. I keep a small open jar full of “vater igside the 
large one, and the floor of the viv@rium is covered with a thick, 
loyer of*very rotten wood, kep®moist by the evaporation “of 
the water. e i 


Under these tonditions Peripatus flourishes well, and the ° 


specimens may be inspected,wħen desired, by turning over the 
bits of rotten wood. On making such an inspection to-day, I 
found that some twelve or fifteen eggs had been deposited 
beneath sofhof the pigces of rotten grood, and in crevices ofge 
tbe same. Careful examinafion showed that these eggs were 
undoubtedly those gf Perigatųs leuckartii, I collected all I 
coul@ find, and removed them, with some of the rotten wood, to 
a separate receptacle, and then carefully turned out the vivarium 
and examined its contents. I found that therg were present four 
specimens of Ferigatus, one male and thgee females” all ap- 
parently in good health, and that there was nothing elsg which 
could have laid the eggss a very small ant being about the 
largest living thing present excep® the Feripaiws, Tt is now 
some ten weeks since t@e vivarium was stocked, and as I havee 
carefully examined it several times during that period, I am 
sure that the eggs must have been recently deposited. 

Tie view that Peripatus leuckartit is really oviparous receives 
strong confirmation from anatomical examination of adult 


During my own stayin Sumatra, from February till May 1891, ! females. ®In these I have nearly always found eggs in theguterus, 
g took particular trouble to obtain further information concern- | 


ing this animal, and have found the fact of its existence—though, , 


but, although I have dissected specimens taken in December, 
May, and July, I have never found any embryos. The single 


at the same time, of its exceeding rarity—confirmed in a way | July specimen which I have yet dissected was captured at the 
q@hich does not allow me to doubt that, ere long, further spe- + 


cimens will be available for a thorough examination, also with 
respect to anatomical detail. My own attempts to secure a 
second specimen have not as yet been successful, but as they 
have drawn the attention ofe many pegons to this animal, 
I feel bound, in deference to the claims to priority of its original 
discoverer, who has put his preliminary description as well as 
sketches of the animal at my disposal, to introduce this peculiar 
mammal into science, notwithstanding the fact that the type- 
specimen has been lost. The generic name has been selected, 
not with a view of indicating any closer anatomical relations 
with the genus Manis, but only to indicate that a hairy anteater 
is meant. ; ° 
Trichomanis Hoenii, gen. et sp. nov.—‘* Anima of the size 

of a very large cat. Fur grey, with a black longitudinal b&nd 
alon$ the middle of the back. Snout elongated and more or 
less conical, with a small mouth at the extremity. A long 
cylindrical tongue, whicl®is thrust out, serves the animal in thee 
collection of ants, which are its natural food. A more or less 
bushy tail. Ears not conspicuous. Legs higher than those of 
Manis, strong claws to the feet.” a 

e I bave nO doubt that this description—however superficial— 
is more than sufficient for t&€gecognition of the animal as soon 
as it will have been reobtained. The type-specimen was caught 
in the mofintainous districts that separate the Residencies of 
«Palembang and Bencoolen ingSumatra. 
A.A. W. HUBRECHT. 
Utrecht, September 7. . 


. Ar Oviparous Species of Peripatus. 


Peripates leuckartit has proved to be by no means uncommon 
in Victoria, being now recorded from a good many distinct 
localities, and forming a very characteristic constituent of our 
cryptozoic fauna.. Hitherto, however, little has been known of 
its habits, gnd nothing of its mode of reproduction. elbe only 
observer, so far as I am aware, who has recorded anything con- 
cerning its life-history, is Mre Fletcher, who has described (Proc. 
Linn. Soc. N.S.W., October 319 1688) four very young indi- 
viduals, the progeny ofẹ female kept by him in captivgty in 
dgmp moss and leaves, {pr four months (July to October in- 
clasive). Mr. Fletcher did not observe the birth of the young, 
but found them in company with ghe mothgr when gpparenify 
only a fe& days old. He assumes,*naturally enough, that fhey 
were born alfve, al in all other species of Perigatus whose life- 
hajtory is known; this viviparous habitebeing, indeedg one of 
ghe most remarkable chgracters of the genus. 

In May las secured a few good specimens of Peripatus 
leuckartit, which I leave since kept alive in a small vivarium 
The vivarium consists of 
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! meandering ridges occupying the spaces between them. 


end of the month and given to me by Prof. Spencer ; it con- 
tained neither eggs nor embryos ; as it appeared to be adult, it 
is not unlikely that the eggs had beep laid. Moreover, the 
structure of the eggs zz wtero is very characteristic, and argues 
strongly againstethe probability of intra-uterine” development. 
They are very large, oval in shape, and consist of a very tomgh, 
thick, elastic membrane inclosing a quantity of thick milky fluid 
full of yolk granules, e 

I ‘have examined microscopically only one,egg after laying, 
as I wish, if possible, to observe the development ; but this one 
agrees so closely with those found zx utero that there can be no 
doubt of its identity. It was of just about the same shape and 
size (4%; inch long by 44; inch broad), of a very pale yellow 
colour, with a very tough, elastic membrane, and a milky fluid 
contents containing very many yolk granules. The only differ- 
ence concerns the almost ghitinous-looking membrane, which, 
instead of ehaving a smooth surface, or nearly so, as when isz 
utero, is exquisitely sculptured or embossed in a beautiful and 
regular design. The design consists of curious little papille, 
somewhat resembling worm casts, arranged at fairly regular 
intervals over the surface of the egg, with much finer, gt 

uch 
sculpturing is, as is well known, characteristic of many insect 
eggs, and it renders those of Pempates especially interesting in 
vieweof the relationshipsef that anima]. As it is not present 


| in intra-uterine eggs, it must be formed as the egg passes through 


the vagina, which is large and thick-walled. 

It thus appears that Peripatus leuckartit ys eggs in July, and 
it appears also, from Mr, Fletcher’s observations, that the young 
are hatched at the end of October. As, however, I have also 
found large eggs in the uterus of a specimen captured in De- 


‘ cember, I think it not improbable that the animal may be 


double-brooded. (I have used the term “uterus ”ein accord- 
Rance with the customary nomenclature; it would be better, 
perhaps, to speak only of ‘‘ oviducts ” in P. leuckartii.) 

The mode of reproduction of Peripatus leuckartii seems thus 
to differ widely from tha known in all other species, and t® 
conform rather to the ingect type ; ang, considering the immense 
quantity of food-yolk present, it js probable that the development 
also differs in a Simila way. this I hope to be able to work out, 
but the presence of so much fluid and granular yolk will, I fear, 
render the task very difficult. eARTHUR DENDY. 

University, Melbourne, duly 31. 

e 


o e e e 


. 
e The Sun’s Radiation of Heat, 
A FEW months ago I sent to the’ Nationa! Review a paper, 
which the editors kindly @nserted, qm the sun’s radiation of 


heat. So far as I am aware, my theory has been completely 
e s . 
e : e ® . 
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subject.e My contegtion seems so plausible that I wenture to 
appeal to you to gllow me to give the following brief exposition 
of my vit, in the hope that I may be able to elicit some 
euioritative reply. 3 
The amount of solar radiat®n is at present, for all” intents 
„and purposes, expressed in terms ofemelting icé& In other 
words, the suf is supposed to be giving forth as much heat as 
be wouldglo were he surrounded? close to the photosphere, by 
a constantly renewed shell of icey or never-failing ocean of 
water. My conception is, that, judging from what, we know of 
“Mot bodies cooling upon he earth, it ig impossible*to believe 
that the sun could be pouring forthéo much heat under existing 
conditions, as he would do were e continuglly to radiate to ice 
or water close to all parts of his surface. ° 
The velocity, and the rapidity of vibration of the waves of 
light and heat can be gccurately measured. This is the sum 06 
motion—known as mdiant heat—-which the sun imparts to his 
surrounéing medium. Absorbed heat is a very different thing 
(Balfour Stewart), and could not exist without the particles of 
matter. Now I fail to perceive what grounds the authorities 
have for calculating, as they do, that the¥sun’s radiation amoumts 
to something over a million calories per minute for each square 
metre of his surface. This means a million times the quantity 


of heat which will raise the temperature of a kilogramme of |* 


water 1° C. No doubt if the sun were surrounded by water the 
above would represent a correct estimate of the outflo® of heat. 
But the men of science ignore, it appears to me, the marvellous 
virtue of the “if” in this case. The communication of heat 
consists in forcing the molecules and atoms of matter asunder 
against the attractions of cohesion and affinity, and causing the 
particles to vibrate ; and there is no proof, but the evidence is 
all the other way, that the sum of motion imparted by the sun 
to the ether ofspace would represent anything like the expendi- 
ture of energy as would do the raising of waterto an enormous 
tenfPerature, bfa red-hot globe of iron or copper were caused 
close to the surface to radiate to ice, the metal would cool much 
more quickly than if it were merely exposed to a very dry aimo- 
sphere—that is tæ say, the metal’s radiant heat would constitute 
a less expenditure of energy than its emission of abs »rbed heat. 
I do not see, therefore, why we should not conclude that exactly 
the same result, only of course on a very vast time-scale, would 
happen in the case of the sun. 

The enormously long periods demanded for the sun’s past 
life-time by the geologist and biologist furnish strong ante- 
cedent support in favour of my contention. W. GOFF. 

New University Club, S. W., August 15. e 





Morley Memorial College. 


Your readers may be interested in hearing of a successful 
attempt to add another round to the ladder, described by Prof. 
Huxley, extending ‘from theegutter to the University.” Some 
supporters of the Morley Memorial®College for Working Men 
and Women, in the Waterloo Road, last year readean account 
in your pages of the arrangements made by the University Ex- 
tension Society for ‘some of its students to spend a month at 
Cambridge during the vacation. They resolved to offer scholar- 
ships to those who took the best places in the Christmas and 
Easter examinations in connection with Mr. McClure’s astronomy 
class, whereby they might avail themselves of these arrange- 
ments. ‘Mhis, thanks to Dr. Roberts’s kind co-operation, was 
successfully accomplisid. Three students went to Cambridge, 
the most successful in a class all of whom did well. A plumber 

eand a printer’s reader went to Selwyn College, an elementary 
schoolmistress to Newnhgm. Two were able to take advantage 
of the whole ngonth ; the third (being family man) could only 
spare a fortnight from his ewask, but all speak warmly of the 
pleasure and profit they have derived. Mhe following are some 
extracts from their letters. -e s 

One says :—‘‘ Lteok chemistry and geologgon alternate days, 
besides attending the majority efthe@single lectyres. The work 
being mostly of a practical kgnd, has been intensely intersting.” 
Another, after an enthusiastic descriftion of the place,” the 
architecture, and the College gardens, goes on :—‘ Everybody 
was mo-t kind, cordial, and sociable, without the Sighfest sus- 
picion of stiffness or formality, of condescension or patronage. 
More than thisgeveryb@ly we me® seemed to be studying our 
integests especially, and doing all in thgir power to make our 
stay as enjgyable as poSsible. *. i. science, keology was 
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“meetings ever held®in America. 


the only subject I was permitted tq take up. In @iterature and 
art I attended courses on Browning and Tennyson, and on 
Greek art, Greek history, and Herodotus, also single lectur® on 
‘Leopold Ranke,’ . . . and ‘College Life Past and Present.’ 
I hope to continue these studies as far as possible in my home 
reading. . . Beyond the actual instruction received in the, 
lectures, there has been given an impetus to further study, from 
which a continuous benefit must be reaped, and I have obtained 
a clear idea of what a student’s life in a University town is like.” 

Cambridge opens its doors in this way only to members of 
University Extension classes, bu at Oxford, anyone may attend 
the classes who pays the fee. The authorities of our College 
accordingly offered scholarships to those of their students who 
passed highest in the Science and Art examinations for electricity, 
chemistry, and mechanical drawing. Phe results of these were 
not known early enough for the first half of the vacation classes, 
but the second fortnight in August was so much enjoyed that 
those who made the arrangements considered, thgmselves well 
repaid for tMeir trouble, though thisevas not small, for working 
men do not find it easy to get leave of absence for even a fort- 
night at a certain specified time. ‘‘ Che of the most enjoyable 
holidays I ever spent,” writes one ; “I have quite a collection 
of geological specimens collected on the excursion.” 

No wondgr they enjoyed it! They®come from surroundings 
generally dreary, sometimes squalid. ‘They have scrambled for 
their education, and gained it under difficulties. They find 
themselves in a picturesque town, full of interesting associations, 


gud meet with kindness without patronage from cultured men 


and women. Will not the school teacher’s work have an added 
interest and dignity now she has seen (if only by a passing 
glimpse) what education is in its higher branches? Will not all 
of them feel that life contains something besides manual drudgery 
for weekly wages, and that those whose lot is exempt from 
drudgery of this kind gre willing and anxious to share with them 
the results of culture and leisure? We live in times of a difficult 
transition, from the old feudal loyalty to self-respecting friend- 
ship between free men, who can be mutually helpful to each 
other just because their circumstances and advantages are 
different. Feudalism was good in its day, but it has outlasted 
the conditions which made it so, and the ‘‘ladder from the 
gutter to the University ” is an important instrument in effecting 
the transition safely to something better. 

May I a@ that, unless the College and thg scholarships receive 
wider support from the public than they have done, it will be 
difficult if not impossible to carry them on efficiently? Ouwfees 
are necessarily so low that the institution can never re self 
supporting. We charge 1s. entrance® fee, and Is. 6. a term 
for the first class; 6d. for each additional class. Larger fees 
would exclude some of our best students (one who had a prrfect 
passion fog knowledge was a rag-sorter till a better situa 10n was 
found for him by one of our Council). The public iffagine thet 
we have already received a sufficig® endowment from the City 
Parochial Charities fund. We hope shortly to have a grant 
from that fund, but we have lived on this hope for tMe las’ two 
years, and find it a sadly insuffiqent resource to provule intel» 
lectual food for 800 students. At this beginning of a fresh 
session we should grateRilly welcome either personal help, or a 
subscription to general expenses or to the Scholarship Fund. 
A month at Cambridge costs about g£7, and I have no doubt 
that $if the money were forthcoming) we shotld be able to 
arrange for scholarships to Cam®ridge from the University Exten- 
sion Class on Physiography which Mr. A. W. Clayden is about 
to conduct. <A fortnight at Oxford costs 45, and we hope this 
winger to have ten classes in connection with the Science and 
Art Department, to which*we should like to offer this advantage. 


Septenfber 9. Emma Cons (Hon. Sec.) 
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s FOR THE ADVANCEMENT OF SCIENCE? 2 


WASHING ION, MEETING. 
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‘THE month of August 189fw®s distingujshed by the œ 


wost notable array at Washington of scientific 


the meeting of the American Soci&ty of Microscgpists én * 
August 11, and afterwards, consecutivaly dr Simultaneously, « 
came those of the Association of American Agricultural 

Colleges and Experiment Stations ; “the Association e 
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The series began With ® 


‘ ployed for table use, such as salads and relishes. 


e gonia). e 
Among the vegetables and salad plants longest in culti- L 
s 





Official Agricultural Chemists ; the Society for the Pro- 
motion of Agricultural Science ; the American Chemical 
Society; the Conference of American Chemists; the 
Association of Economic Entomologists ; the American 
Association for the Advancement of Science; the Geo- 


e logical Society of America ; and the International Geo- 


logical Congress. ° 

The fortieth annual meeting of the American Associa- 
tion for the Advancement of Science was held from 
August 19-25, President Albert B. Prescott, Professor of 
Chemistry at tlt University of Michigan, in the chair. 
The attendance of members was large; about one-third 
of all attendiffig were residents of Washington, most of 
them employed in he various scientific Bureaus of the 
Government. 227 papers were read before the Sections, 
and these together with the addresses of the President 
and Vice-Breqdents, Reports of Committees, and other 
documents, brought upthe entire number to 291, 

Prof. George L. Goodale, of Harvard University, deli- 
vered the annual address as retiring President : subject— 
“Some of the Possibilities of Economic Botany.” 

After giving an acqpunt of the meeting of the Austrab 
asian Association for the Advancement of Science, held 
at Christchurch, New Zealand, in January last, which 
he attended as delegate from the American Association, 
he proceeded to consider the subject above mentioned. 
An abstract of the address follows. 

There is an enormous disproportion between the num- 
ber of species of plants known to botanical science and 
the number of those which are used by man. The 
species of flowering plants already described and named 
number about 107,000, bit the nufhber of species used 
on a fairly large scale by civilized man does not 
exceed 1 per cent. The useful plants which are 
cultivated by man do not exceed one-third of this. 
Can the short list of useful plants be increased to 
advantage? After calling attention to the influence 
which synthetic chemistry exerts by the production of 
artificial vegetable products which can replace the natural 
products, he took up the cereal grains as illustrations of 
the history and improvement of cultivated plants. If all 
th® cereals, like wheat, maize, rye, barley, oats, and rice, 
were now to be swept out of existence, we should not 
know positively where to turn for new species of grasse 
with which to begin again. He drew a picture of the 
condition of civilized man if all the known varieties of 
the cerml grasses should become extinct, and then 
pointed out the probable panner in which our experiment 
stations would have to choose and improve the grains of 
certain grasses which are not used to-day. He expressed 


e the belief that our well-eguipped stations would give us 


satisfactory substitutes for our cergals within a period not 
exceeding that of two generations of our race. But why 
do not experimenters attempt to improve our present 
peglected rgsources of this character? Becausewe all 
prefer to move in lines ofeleast resistance, letting well 
enough alone. Plants which have been long cultivated 
are more susceptible to the influence of changes in 
surroundings, and hence of improvement, than fhose 
which are juf removed fromthe field to the garden. 
racing the recent history of our cereals, he "expressed 
his cgnviction that there ds no probability that any new 
ceseals will be add@d to our elent list, but improvements 
will continue to be made in those which we have. » 
e He included undey she term vegetables all plants em- 
The 
potato gnd sweet potato, the fumpkir® and squash, the 
red or ep enn ppe and the tomato, are of American 
origin. All the others are, most probably, nativeg of the 
Otd World. Only one plant coming‘ this class has beeh 


Yerived from, Austrafasia—N ew Zealand spinach (Zetra- 
a 


vation are -furnig, onion, cabbage, purslane, the larg: 
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bean (4aéa), chick-pea, lentil; and garden pea—whjch have 
an antiquity of at least 4000 years. Nédktin age are radish, 
carrot, beet, garlic, garden-cress and® celery, lettuce, 
asparggus and the leek, thr@e or four legumes, andgthe 
black peppers. The most’ prominent recent ones are 
parsnip, pargley, ofster-plant, artichoke, endive, and, 
spinach. A few tropical pjants, such as yamis, are omitted 
from the list. ° ° 

There is an astonislfing number of varieties, which 
represent @n enormous amount of horticultural work, eagh 
race (that is, a varity which comes true to seed) having 
been envolved by patient gare and waiting. 

For future development he recommends (1) Arracacha 
esculenta, of the parsley family, which is now cultivated 
in South America, neay the Isthmus; (2) Ujlucus or 
Ollucus, of the beet or spinach family ; (3) the so-called 
Chinese artichoke from Japan. ° 

He recommends # more fhorough examination of 
Japanese vegetables, owing to the similarity of Japanese 
and Eastern North American flora. 

Attention was called to the extraordinary changes 
pr@duced in the commercial relations of fruits by canning 
and swift transportation, and the opinion was expressed 
that before long it would be possible to place magy more 
of the delicious fruits of the tropics in northern markets ; 
and even, with increasing knowledge of microbes, to 
preserve fruit for almost any reasonable time. Such 
discoveries would diminish zeal in the search for new fruits. 

The improvement of fruits within historic times has 

, been such that fruits which would once have been highly 
i! esteemed would to-day be passed by as unworthy of 
| notice. j ë 
! The list of seedless fruits may probabl¥ be materially 
: lengthened. The common seedless fruits areebanana and 
| pixfeapple. Darwin mentions also bread-fruit, pomegra- 
| nate, azarole, and date-palms ; and says that their size and 
; development are usually regarded as the cause of their 
sterility, whereas he regards sterility as rather the result 
than the cause of increased development. 

Prof. Goodale expressed the conviction that there is no 

' reason why we should not have seedless strawberries, 
blackberries, raspberrie¢, and grapes, coreless apples and 
pears, and stoneless plums, cherries, and peaches, 
propagated by bud-division. 

Promising timbers and cabinet woods, fibres, tanning 
materials, rubbers, and similar products were discussed in 
turn; the last class to be considered being fragrant 
flowers and plants for the florist. The necessity for 
caution in the introduction af new plants, lest they should 

| prose pests by their wile dispersiqn through arable lands, 
as sweesbriar has in some parts of New Zealand, was 
fully illustrated, The agencies for examining useful plants 
were botanic gardens, museums of economic botany, and 
experiment stations. 


SECTION A—Mathematics and Astronomy. e 

The address by Prof. E. W. Hyde, of Cincinatti, the Presi- 
egent of this Section, was on the evolution of algera, in which 
he traged the historical development of this branch of mathe- 
matics, beginning with the almost prehistoric Egyptian Ahmes ; 
then giving a very full agcount ot the Greek Diophantus, ang 
explaining his use of syncopated methods. He had only 
one character to reprdsent the unknown qwantity; still he 
achieved great, results. Thee Hindoos, Arya Bhatta about 
600 R.C., and “Brahma Gupta, 700 A.D., were discussed, and 


were presented as the source of Arabian algebra, and thus of the g 


knowledge of that science in moderneEurape . 

Papers ready before this Gestion include one on the latitude of 
the Sayre Observatory, by C. Ie Doolittle, and on the secular 
variation of terrestrial Satitudes, by George C. Comstock. The 
results of the investigations appear to be proof of a secular varia- 
tion of tl North Pole amountings to about 4% seconds in a 
century, è ; 

Frauk H. Bigelow exh®bited andedestribai 
inclinometer which yill be sent to Qlaska this autumg, and 
valuable r&ults are expected®in the sfudy of the agrora. 
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One entire session of this ‘and the Physical Section jointly 
was devoted to an@laborate monograph by A. Macfarlane, on 
principles of the @lgebra of physics. e 

Ed 


o SECTION @— Physics, . 
Prof. F. E. Nipħer, President of Segtion B, opened the pro- 
* ceedings with an address on the functions afi nature of the 
ether of space. Many reasons formerly given for the existence 
of such an ether, he said, no logger exist. For twenty-five 
years it was taught that light is an elastic pulsation in an 
*encompressible jelly-like yedium., In 1§65, Max@eM proposed 
the theory that light is an electric displacement in a plane at 
tight angles to the line of propagation. In 1888, Thomson 
showed that the compression wave required ty the elastic thgory, 
but absent in fact, might be dispensed with in the theory by 
making its velocity zgro; and that this does not involve ap 
unstable’condition of i mediunf and is therefore admissible. 
The shewing up of light in space occupied by matter shows that 
the ether within must either be more gense (ns Fresnel believed) 
or less elastic than that exi®ting in free space. It is certainly 
every difficult to understand what there @an be in the molecwles 
of matter which can increase the density of an incompressible 
medium. The beautiful experiment of Michelson and Morley 
shows apparently that the ether at the surface of the earth Moves 
with it. It is dragged along as if it were a vivid liquid. The 
field ofga steel magnet is, however, a rotational phenomenon. 
It isa spin which is maintained permanently without the ex- 
penditure of energy. It seems, therefore, that the resistance to 
shear which shows itself in the adhesion of the ether to the 
moving earth must be a rigidity due in some way to motion. 
Other experiments of Michelson and Morley on the motion of 
light in moving columng of water have been taken as proof that 
the ether in water is condensed to nine-sixteenths of its volume 
in air. The ether in water certainly behaves ag if it were more 
dee, but it is gnother matter to say that it isso. It seems im- 
probable. It is still a mathematical fiction which covers a gap 
in our knoWledge of the ether. ‘The speaker thought that the 
experiment shoulg be repeated with water at rest within &tube 
which should be mounted on elastic supports in a moving rail- 
way car, The water tube and observer’s seat should be rigidly 
connected and swung on dampened spring supports from the top 
and sides of the car. The question to be settled is whether the 
ether or any part of it is at rest in space, and does it sweep 
through the interior of bodies which move through it as wind 
sweeps through the leaves and branghes of a tree. This form of 
the experiment is the one contemplated by Eisenlogr’s analysis 
leading to Fresnel’s formula, and it is capable of great variations in 
the conditions of experiment. It is, however, more difficult and 
more expensive than the one so well executed by Michelson and 
Morley. Whatever its results may be, it promises to add greatly 

to our knowledge of the physics of the ether. 


Prof. E. W. Morley, who has for several years been conduct- ' 


ing researches under the auspices of, and with funds supplied 


by, the Association, real papers describing his method gf de- | 


termining the coefficient of expansion by means of jpterference 
fringes. He is able to determine the expansion of bars of any 
length as accurately@as Fizeau did that of half-inch bars. 

C. B. Thwing read a paper on colour photography by Lipp- 
mann’s process, and exhibited samples which show a tinge of 
colour when looked at in the right light. 


H® A. Hazen, of the U.S. Signal Service, discussed the | 


question ‘Do tornadoes whirl?”, and gave results of elaborate 

and careful study of tosnadoes and of the débris left hy thenf, 

from which he concludes that the common notion of a Whirl in 
„tornadoes is unfounded. 


e 
SECTION C— Chemistry. 
Prof. R. C. Kedzie, of the Agricultural College, Michigan, 
chose the subject of alchemy for his annual addtess. 
Thirty-three papers were read before this Section, and the 
* meeting was charmeerizeg by the Secretaryeof the Section as 
the most valuable ever held. ee 
Mr. Morley contributed valuable material to tis Sectien also, 
in regard to the synthesis of weighed quanfities of water ftom 
weighed quantities of‘oxygen and hydrogen. His determination 
of the ratio of atomic weights is: oxygen 15'888, hpdro¥en 1. 
The Committee on Spilling and Pronunciation of Chemical 
Terms, which has been gngaged inthis wark for several years, 
made their findi Report, which will be printed and widely dis- 
tributed, in order to seche uniformity if Possible, e 
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“ Biological Functions of the Lecithines ” was éhe title &f a 
paper by Walter Maxwell Ina paper presented by Mr. Max- 
well at the 1890 meeting of the Association, he showed téat a 
vegetable organism, during the initial “stages of growth and 
under the action of the ferments operating in germination, 
possesses the power of taking the pho€phorus present in seeds 
or in soils, as mineral phosphates, separating the phosphoruf 
from the§norganic combination, and causing it to reappear in 
the young plantlet in an organic form as a lecithine. In brief, 
it was shown that the lecithine bodies are a medium through 
which the phosphorus of the miperal kingdom passes over into 
the vegetable kingdom. In the second paft of Mr. Maxwell's 
paper he went on to show that the lecithine bodies, on the 
other hand, present in the animal kingdom rev®rt to the mineral 
form under the action of the ferments present in the animal 
organism. The investigations were conducted with the egg of 
ahen. The phosphorus contained in the egg, in the respective 
forms of mineral phosphates and organic phosphorus compounds 
as lecithine®, was determined. In the next pfice, the eggs were 
incubated, and the products of incubation were studied. It 
was found that the phosphorus containêd in the natural egg as a 
lecithine reappeared in the incubation product as calcium phos- 
phate, and forming the bone of the chicken, 

e Inapaper by Dr. Gustav Hinrichs, facts were adduced to 
show that the logarithms of the molecular weights of the hydro- 
carbons have a direct relation to the fusing and boiling points of 
these substances. This is believed to be the instance discovered 
where logarithms exist between changes in physical or chemical® 
condition, 

SECTION D—Afechuntcal Science and Engineering. bs 

The President of this Section, and ex-officio one of the Vice- 
Presidents of the Association, is Prof. Thomas Gray, of Terre 
Haute, Ind., the inventor of ga great variety of ingenious 
apparatus, including the seismoscope and seismograph shown 
to the Association on their excursion to Terre Haute last year. 
His addréss was a carefully prepared discourse on problems in 
mathematical science. It was technical in character, and dealt 
with the teachings of mathematics and physics in their applica- 
tion to engineering. 

Among the papers before this Section was one on Government 
timber tests, by B. E. Fermor, Chief of the Bureau of Forestry, 
He said tgere had been inaugurated in the forestry division 
ofthe Department of Agriculture a comprehensive series of 

| tests and examinations of American timbers, the ultimate object 

| of which is the solution of a biological problem—namely, to 

2 establish the relation of technical and@physical qualities to each 
other and to conditions of growth. In the pursuit of this in- 

| vestigation, naturally, many questions of immediate practical 

| value in the use of wood for engineering purposes will he soived, 
| The novelty in this enterprise lies mainly in its com@rehens{ve- 
ness and scope. A very large nugiser of tests alone on material 

‘ of known origin and condition, and an exhaustive examination 

of the same will permit generalization and the recegnition of 

i laws of inter-relation. The work, requires the organization of 
four distinct departments. First, the selection of test material 

| from as many essentiallP different climatic and soil conditions as 

! the species may occupy, five fully-matured and two young trees 

‘ being carefully selected on each site agd cut up for test material ; 

i secontily, the examination of the structure and physical condition 

of the test material, requiring fhe minutest detail ; thirdly, the 

usual testing with special care ; and, lastly, the compilation and 
comparative discussion of the results of the tests in connection 
with the physical examination and the known conditions of 
growth. Besides more tru8tworthy data than Sitherto attarnable 
of the qfalities of our principal timbers, there is to be gained 
from this investigation a knowledge of conditions undeg which 
desirable qualities can be pso@uced by thë forest grower. 

Pyof. J. B. Johnson read a paper op the United States tess 
of strength of American woods, madg at the Washington Uni- 
yersity Testing Laboratory, St. Louis. ® Es 


° © SEcfion E—Seologyfang Geography. e A 


Prof. J. J. Stevenson, of New York, presided. Fhis address was 
on theerelations of the Chemung and Catskill on the eastern 
side of the Appalachian Basin. Hetraced the groups along the 
eastern outcrop from Tennessee into NeW York, across pon aer 
and Western Pennsylvania, and eastwagd though Northern 


Pennsylvania again into New York, using the work of Prof. 


White and Messrs. Carill and Ashburne fn Peħasylvania, ane 
. e d 


” the upper hal $ 
* 80 to go feet, whereas the lower part shows a more rapid 
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of Prof. Ste¥enson in Virgigia and Pennsylvania, incidentally 
referring to the work of Profs. Hall and Williams in New York. 
In this way the contjnuity of the section was shown, and the 
insignificance of the variations was insisted upon strongly. An 
area in South-eastern New York and North-eastern Pennsyl- 
evania, in which the Chemung group is almos? without trace of 
animal or vegetable life through the greater part of the thickness 
was described. The absence of life was thought to be due, not 
to fresh water, but to turbidity of the water in a shallow basin 
near the land. The facts that the horizons of fish-remains are 
much lower in the,column timan had been supposed, and that 
the plant-remains come in like manner from the home group, 
were thought togbe of especial interest and importance. The 
conclusions to which the speaker was ‘led were :—(1) That the 
series from the begining of the Portage to the end of the 
Catskill form but one period, the Chemung, which should be 
divided into three epochs—the Portage, the Chemung, and the 
Catskill. (2% That the disappearance of animal and veget- 
able life on so great a pæ@t of this area toward the close of 
the period was due simply to gradual extension of conditions 
existing, perhaps, as early as the Hamilton period in South- 
eastern New York. (3) That the deposits were not made in a 
closed sea, but that the influx of great rivers with their load of 
débris made conditions fn the shallow basin such, that animal 
life could not exist. (4) That in the present state of our know- 
ledge we are not justified in including the Chemung period in 
ethe Carboniferous age, 
Notwithstanding the impending meetings of national and 
international Geological Societies, this Section was fully occu- 
®pied with papers and discussion, mainly on the Glacial epoch, 
drift, &c. Mr, William Hallock read a paper entitled “A 
Preliminary Report of Observations at the Deep Well, Wheel- 
ing, W. Va.” The question as to the conditions which exist in 
the interior of the earth, said Mr. Hallock, has always attracted 
much attention. The most important factor in the solution of 
this riddle is the determination or estimation of the terpperatures 
there existing. The British Association has for years seized 
every opportunity to obtain data as to the rate at which the 
temperature increases as the earth crust is penetrated. The 
most recent and trustworthy contributions on this subject are by 
Mr. E. Dunker, of Halle, Germany, and were obtained from a 
4170-foot well at Sperenberg, not far from Berlin, and@a 5740- 
foot well at Schladabach, near Leipzig. These welds are both 
full of water, the circulation of which vitiates results or renders 
elabBrate apparatus indispensable, and the thermometers: must 
be protected from the pressure. The Wheeling deep well, sunk 
by the Wheeling Develo&{ment Company, and by them gener-« 
ously dedicated to science, is 4500 feet deep, 44 inches diameter, 
and dry ; cased only to 1570 feet. The strata there are nearly 
in sjtu, ungistorted and dipping only 50 feet to the mile. More 





e satisfactory geological conditions can scarcely be imagined. 


Being dry, ordinary Unit&eStates Signal Service maximum 
thermometers were used, and no especial precaution needed to be 
taken to prevent circulation of the air. The thermometers were 
dowered and raised, and depths measured by a steel wire. 
Results :— 








TABLE I. 
T Temperature, 
Depth. Panera Depth. Fahrenheit, 
© Feet, * Degrees. Feet. Degr&s. 
1350 68°75 3125 88 40 
1591 70°35 3232 89°75 
1592 70°25 : 3375 92°10 
1745 ses 71:70 3482 7a 93°6Q 
e 1835 a +. Ô 72°80 : *3625 oe 6°10 
2125 ae 76°25 : 3730 ies 7°55 
2286 77°49 œj 3875 100°05 
02375 79°20 '® 03980 101°75 
e 2486 80°5Q f 4125 104°1Q 
2625 82°20 ! 4200 105°55 
e $ 2740 838? | 4375 =. 10840 
2875 RE 85°45 o į} 9 4402 ge. IIOS 
. 2990% ...  36'69 è | % 2 e 
e. o. . | 100 51°30 


o. e _ ae e 
These observations, when plotted, show a slow increase for 
of the uncased portion, about 1° F. for 


jncrease—about 1° F. for 60 feet; the whole series giving 
2" well-defined ‘and fegular curve, with a deflection at 2900 
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to 3000®feet, where an oil sand occurse Practically all the 

rest of éhe uncased well is in shale. The incrgase in the rate at 

which the temperature rises as jhe bottom is apprd&ched can 

only bg temporary, or we shoulg have an inconceivable orent 

probable state of temperature at comparatively slight depths. 

The two diStingt series*of observations combined in Table I., 
nowhere disagree more than o°'3 F., and hence are very 

trustworthy and accurate. »T&able II. gives a comparison of the 

results at the three great wells :— 


id e TABLE Ile -° 
Name of well and Feet fore Total Temperature Temperature 
location. e LF. © Depth at top. at bottom. 
e Feet. Feet. Degrees. Degrees. 
Sperenberg, near 
Berlin Bane 9'2 ... 4170 y 8... 1186 
Schladabach, near : . é on s47 7 
Leipzig... ... 65'0 5740 SEQ a e1355 
Wheeling Develop- è 
ment Company — m 4800 ... 513 1103 
Tep and greatest © e 
depths we 7453 4500 — — 
Mean of lower 3000 
TRE o a a IBA 4500 .. — — 
Mean of above two 749 4500 ..0 — — 


e 

Inasmuch as the bottom of the well is some 3700 fect below 
sea-level, it seemed worth while to attempt barometer readings 
in it. The instruments used proved ill adapted to the work, 
and the results were unsatisfactory. Samples of air were taken 
at the bottom, but could not be analyzed in time for use. A 
series of observations in a coal mine near the well gave as a very 
probable value of the temperature of the top invariable stratum 
1°3 F. From,the mean annual temperature of Marietta and 
Steubenville it might be taken at 52°°2 F. Drilling is teæpo- 
rarily stopped, but it is hoped that a depth of 5$00 or 6000 feet 
may be reached. Mr. Anton Reyman, of the evelopment 
Confpany, has generously guaranteed half the expenses, and 
what is wanted is that some one shall furni$h the other 3000 
dollars, and enable the Wheeling well to be lifted from the 
second to the first place among the deep wells of the world. 


SECTION F—Biology, 


Prof. John M. Coulter, President of Indiana State University, 
gave the annual address, gs President of Section F, on the 
future of systematic botany. He contended that for the system- 
atists of to-day and of the future there must be three distinct 
lines of work, related to each other in natural sequence in the 
order presented, and each turning over its completed product to 
the next. (1) Zhe Collection and Description of Plants.-He 
expressed great gratitude to the noble army of self-denying 
pioneer collectors, but claimed that the time had now come 
when the same amount of labous could be expended to better 
advawtage, and that a raceeof field workers must be trained who 
shall folloy their profession as distinctly and scientifically as the 
race of topographers. In reference to the work of descrip- 
tion he read an unpublished note of Prof® Asa Gray, in which 
that distinguished botanist lamented the work of those who 
were incompetent. The speaker also expressed the opinion 
that the exclusive use of gross organs in the descriptjon of 
higher plants would be given up, and that the more stable 
minute characters would prove valuable aids in steadying diag- 
Rosis. gA danger in the use of theseeminute characters was 
pointed out, viz. the tendency to use a single set of minute 
characters too far, and to make the fabric of a whole group con- 
form to it. The character bf a species is an extremely composite” 
affair, and it must stand ør fall by the Sum total pf its peculiari- 
ties, and not by a single one. Thege is nothing that involves a 
broader grasp of factsg-the use of an inspiration rather than a 
rule—shan the proper discrimination of species. (2) The Study 


of Life-histories.eThe wotk of searghingefgr the affinitieg of »°% 


great groups is the crying nged of systematic botany to-day. 
The speaker called attention to the danger of magnifying the 
importance of cerfiin periods or organs in indicating affinities, 
and summed up what was said under this general head as fol- 
lows :-®‘' I have thus spoken of the study of life-histories to 
indicate that its chief function lies in the field of systematic 
botany ; to suggest that it®take intogaccount development at 
every period and of every organ, and so obtain a mass of cumu- 
“ative evidence for saf gener@lizations*and to urge upon *those 
e . ¢ 
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not thoroughly equipped great caution in publication.” @(3) The 
Construction of @ Natural System.-~The speaker spoke,of the 
necessity of constructing a natural system with easy advance in 
the knowledge of affinities, as a convenient summary of informa- 
tion, a sort of mile-post, to tell SF progress and to direct’ future 
effort. The concluding summary was as follows :—‘*The points 
‘presented in ths consideration of the third phase of systematic 
botany arẹ that the last and higflest expression of systematic 
work is the construction of a natuml system, based upon the 
accumulations of those who collect and describe, and those who 
fitdy life-histories ; that thi work involves the completest com- 
mand of literature and the highests powers of generalization ; 
that it is essential to progress for a naturag system to be at- 
tempted with every advance in knowledge ; and that all ehe 
known facts of affinity, thus brought within reach, should be 
expressed jn all systemagic literaturg.” 
This Section, as uswal, was the most crowded of all, forty- 
seven papers having been read before the Section itself, and 
many more before its two offshoots,ethe Botanical and the 
Entomological Club. This was another of the Sections which 
i® Secretary considered to have had the Most successful meeting 
on record. <A feature now at every annual session is the report 
of members appointed the year before to study certain assigned 
questions. This year four such reports were presented :—Trans- 
` piration, or the loss of water in plants, was treated by Chas. E. 
Bessey aed Albert F. Woods. ‘‘ Movements of fluids in“plants” 
was read by Prof. Wm, J. Beal, of Michigan. Dr. J. C. 
Arthur, of Purdue University, Lafayette, Ind., read a paper 
entitled ‘‘Gases in Plants.” A paper was read by Prof. L. H. 
Pammel, of Ames, Iowa, on the absorption of fluids by plants. 


Saprem mtr 17, 1891] 


p 





Szcrign H—Anthropology. 


The youngest Vice-President at this session, if not the youngest 
man who ever held a Vice-Presidential office ir? the American 
Assofation, is Rrof Joseph Jastrow, whose age is 28 years. 
His address was entitled ‘‘ The Natural History of Analogy.” 

Major J. W. Powell, Chief of the U.S. Geological Surwy, 
exhibited and expbained his linguistic map of North America, 
on which he showed the classification of languages of the 
aborigines, 

Mr. Cushing read a paper on the Zufii Indians, and danced 
the Messiah dance, which a few months ago was so much talked 
about, aad almost involved a war with the Government. 


SECTION I— Economic Scienge and Statistics.. 


Of all the Vice-Presidential addresses, that of Prof? Edmund 
J. James, of Philadelphia, before this Section, aroused the most 
widespread popular interest and attention, on account of the 
vital practical importance of the theme presented, which was 
“The American Farmer: his present economic condition and 
future prospects.” 

The silver question was carefully considered, and all who 
took part in the discussion agree in opposing the free coinage 
schemes which are now s® vehemently urged upon Congress! 


6 
The general business of the Association included a change in 
the constitution, so as*to admit fifty foreign honorary members, 
and many recommendations to Congress as to forestry, water 
supply and management, and other topics. Preliminary arange- 
ments were made to participate in the Columbian World’s Fair 
in 1893. A Committee was appointed to solicit donations for the 
endowment ef the Association with a fund of at least $100,000. 
Three hundred and seventy-one nev members were elgcted, 
bringing the total membership up to about 2300, which is high- 
water mark in the history of the Association. 
Prof. Joseph Le Conte, of Californi&, was elected President ; 
and the Associatign adjourtied, to meet at Rochester, N.Y., on 
the third Wednesday of August 1892. 








eg ‘Me 


e e 
RAIN-MARING dNe TEXAS, 


e 

THE announcement in tht Standasd alsout a fortnight 

since, that rain’ had been artificially produced in 
Texas by exploding oxyhydrogen balloons and denafnite, 
was probably received by most scientific men with a sus- 
pension of judgment. ahe som€what sensational form 
of the, report, the emphgsis with which it dwelt on the 
unfavourable antecedent *conditi®ns, and the omfssion of 
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all details that might enable usẹto form some *rough esti- 
mate of the forces employed and of the resulting effects, 
seemed calculated to appeal to the barren emotion? of 
astonishment and love of the marvellous rather than to 
the sober judgment of well-balanced minds ; and but for 
the fact that the experiments were stated to have beene 
made byethe officers of the U.S. Signal Service, which, 
on the hypothesis of a hoax, would have been a needless 
challenge to speedy denial, one might have been disposed 
to regard the story as only an additional instance of a 
kind of produce for which the Western ®States are some- 
what notorious, The further accounts that have now 
reached us prove, however, that this is not one of 
Jonathan’s amusing attempts to flay off on the cre- 
dulity of his simple-minded cousins across the Atlantic. 
Not only have experiments of the kind described beem 
actually made, but they have been apparentlyesuccessful, 
and they seem to have been repeñted sufficiently often ta 
render it at least improbable that this success has beers 
entirely fortuitous. The improbable features of the 
Standard’s report are, indeed, somewhat toned down: 
the dryness of the local atmosphere was by no means su 
great as was to be inferred from the vague language of 
the Standara’s informant ; but, as far as can be judged 
from the notices now before us, it seems unlikely that the , 
rain which followed General Dyrenfurth’s experiments 
would have occurred in the undisturbed course of natural 
events. d 

The experiments were made at a place known as 
Ranch C. One writer states that an intermittent series 
of experiments had been carrigd out for three weeks, and 
that “not in a single instance has rain failed to fall within 
ten or twelve hours after the explosion.” But the number 
of trials $ not stated—an omission the more to be re- 
gretted, because the improbability that the results are 
fortuitous increases in a certain geometric ratio of the 
number of successful repetitions. We have definite ac- 
counts of those made on August 18, 26, and apparently 
the morfting of the 27th, and it is by no means clear 
that, the evfdence is not limited to these, although the 
expression quoted above would seem to imply otherwise. 
The first, that of August 18, was made about 3 p.m. 
There were at the time a few scagtered clouds, but no 
indication of rain, The reading of the barometer is not 
reported, but the relative humidity of the air immediately 
before the experiments (presumably at the earth’s surface) 
was not more than 60 per cent. of saturation. ®An ov\-. 
hydrogen balloon, the capacity 8f which is not stated, 
was exploded by electricity at an altitude of a mile and 
a quarter. Several kites, with packets of dynamite a:- 
tached, were sent up immediately after the balloon, and 
the charges exploded by similar means, and “rendrock 
powder was distributed for a distance of two and threw- 
quarter miles from head-quarters, and fired by igniung 
dynamos.” These explosions “ seit up greate volumes of 
white smoke, which rose onlf a short distance, and was 
then beaten down by heavy rain, which at once began 
falling and continued for four hours and twenty minutes.” 
Prof.eCurtis, the meteorologist of the expedition, esii- 
mates that the rain covered an area of not‘less than 1009 
miles. 

On August 26 it is stated tlt “balloons contafning 
several thousand feet of dxyhydrogen gas were sent Ap 
and exploded at heights varying fr@m 1000 to 10,000 fect,” 
and at sundown batteries on th@eground began theit 
w@rk, and until 10.30 p.m. a constant cannonade wad 
carried on*under & sky ofe perfec} earness, lit by count- 
less stars of a brilliancy seldom seen in the nerth. The 
barometer promised, fair, and the hygrometer stood 
between dry and very dry,” whatever these expressions, 
may mean. The account continues :—-“‘ At II p-m. General 
Dyrenfurth withdrew his forces, and all Fetired for the 
night. Sleep, however, was soon inferrupted, for at 
4 a.m. the first return fire flashed from the heavgns, ween 

s 


oS 


a. 
47 
‘ 





the rain-Mħakers were yoused by a crashing peal of 
thunder, and the rain was soon beating on the roof. At 
sufirise a, magnificent double bow arched the heavens, 
and the downfall of rain did not cease till 8 o’clock am. 
A number of heavy ¢harges of dynamite were then made, 


æ and after every one the drops again poured down, till at 


last the clouds were entirely expended.” e 

In these quotations is given all that is essential in the 
newspaper reports now before us. Although deficient in 
many details that it would,be desirable to know, they are 
written by one*who witnessed what he described, and 
there seems no reason whatever to doubt their genuine- 
ness and good faith; we may therefore, discuss the 
information they afford, without misgivings of its sub- 
stantial trustworthiness. 

It is not antecedently improbable that, in certain states 
of the atmosphere, the liberation of a largg amount of 
heated gas consistin® wholly or in great part of 
water vapour, at en elevation where aérial move- 
ments are but little retarded by terrestrial friction, 
may suffice to generate an ascending current; and 
elementary physicale considerations teach, us that & 
mass of air that would be called relatively dry at 
the lower level, will in ascending speedily become 
saturated and condense its surplus vapour, first as 
cloud, and eventually as rain, not indeed by acquiring 
more vapour, but in virtue of dynamic cooling as it 
progressively expands under the diminished pressure 
of greater altitudes. But unless the atmospheric strata 
thus immediately affected be already in a condition 
of unstable equilibrium, ynless the vertical decrease of 
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temperature in these strata is already somewhat greater | 


than the adiabatic rate of decrement, so that the ascending 
movement once started can be maintained by the store of 
energy already present in the form of sensible temperature 
and the latent heat of the included vapour, the effect must 
of necessity be temporary and local—more of the nature of 
a small thunder-storm, or cloud-burst, than of the widely 
extended or sporadic rainfall that accompanie$ a baro- 
metric depression. ° Š 
gn fact, the possibility of rainfall production depends 
on the possibility of producing and maintaining an up- 
ward movement in éhe atmosphere. There is always 
some vapour present in the air, generally sufficient tò 
form clouds when dynamically cooled by an ascent 
through two or three thousand feet; although such air, 
while re€ting on the ground and warmed by its contact, 
may be very dry as juWged by our feelings and by the 
evidence of the hygrometer. The amount of energy 
yielded ‘by any moderate provision of oxyhydrogen bal- 
loons and dynamite is sut infinitesimal in comparison 
with that already locked up in the atmosphere and its 
vapour, and which, under the circumstances above spe- 
cified, viz. a vertical decrease of temperature exceeding a 
eertain fixeg rate, is #vailable for maintaining aemove- 
ment once set up; and tlee part played by the heated 
gases of such experiments as those now described can 
be little more than that of a trigger that releases a 
detent. . 
e It seems highly probable thaf on August 18 the atmo- 
sphere was in this unstable condition. Even in the 
warne stratum resting o® the ground, the humidity was 
60 per cent. of saturation, Cfoifds (indicating saturation) 
existed at some heighg and rain began to fall almost im- 
mediately on the cogsbusion of the explosions, It may be 
sfoticed, too, that the time of day was that at which the 
baromeer is lowest and the huRidity highest ithe cloud- 
forming ‘stratum, although, in fine weather, lowest at the 
ound surface. In the absence, then, of any pbservg- 
gions of the temperature and humidity of the strata pri- 
marily stirred up by the exploding balloons and dynamite, 
it seems likefythaé they were in a condition to maintain 


gm Zecending currents once started, and even to communicate 
e Nhe, disturbance to regions around. 
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On the 26th, the atmosphere was gvidently ix a much 
moreJnert condition, and four hours elapsed before rain 
fell, the disturbance being thgn apparently morélocal, and 
of the nature of a thundg-storm. However, withe tRe 
meagre data as yet before us, it would be premature to 
attempt any «ritical discussion of the procgsses in opera. 
tion. e 

It is needless to say that popular theorizing,’on this as 
on most other physical phenomena, concerns itself chiefly 
with the tRings that are most ojvious to the senses, butt 
often have little or nothjng to do with the process. Thus 
we find that attgntion has been fixed on the explosion ; * 
anal we are told that the idea of breaking clouds by pro- 
ducing a motion in the air, and so destroying the equi- 
librium of the suspendedeglobules @f moisture,ewhich in 
coalescence form rain, is not a new bne ; that it was the 
custom to keep a cannon in French villages, wifh which 
to fire at passing clous and thus hasten the downpour ; 
that at the battleseof Dresden and Waterloo the cow 
cussion of the air by the cannonade led to the descent of 
torrential showers ; and we are reminded that “in the 
safhe way” rain follows a peal of thunder caused by the 
passage of a lightning-flash through a moisture-laden’ 
atmosphere, &c. Now, all this noise and disturbance 
have no more to do with the production of rainfall than 
has the thrashing which the village rain-maker of Central 
India receives from his fellow villagers to stimulate him 
to fresh exertions when he is thought to have neglected 
the performance of his official duties, or the London 
street-boy's whistle, with which Sif Samuel Baker startled 
a rain-making king in the Southern Soudan, and which 
was followed by such a deluge that gven the eain- 
making potentate implored him to arrest the working of 
the spell? The effect of a concussion, as suéh, is to pro- 
duce an instantaneous compression of the air, and a 
momentary heating in a wave which travels away at the 
rate of about 1000 feet per second, and is incapable of 
generating any translational movement of the atmosphere, 
and certainly of promoting condensation. Nor do we 
know of any recorded observations in support of the idea 
that it can cause the coalescence of cloud corpuscles into 
raindrops. Neither dogs the concussion of the air by a 
thunder-clap stand to the downpour that follows it in the 
physical relation of cause to effect. In this case Sir John 
Herschel adopts the opinion originally put forward by 
Eeles, that the order of succession is the reverse of that 
here assumed, that the formation of the rain-drop is the 
antecedent phenomenon, and the lightning-flash (and 
ergo the thunder) the consequent ; the electrical discharge 
beifig determined by“the sudde:® concentration of the 
electricity of (say) one thousand corpuscles on the 
surface of the single resulting ragn-drop, in which 
case its intensity would be increased ten-fold. What 
causes the coalescence is still a matter of much ob- 
scurity, though some light has been thrown, upon 
it by the ingenious experiment exhibited by Mr’ Shel- 
ford Bidwell at the Royal Society's conversazione on 
May 4, 1890, and described in vel. xlii. (p. 91) of this 
journal. When the shadow of a small (condensing) 
steam jet was thrown ypon a white screen, under ordinary 
conditions, it was of feeble intengity and of a neutral tint; 
but when the jet was*electrified, the density of the shadow 
was at once greatly increastd,fand it assumed a peculiar 
orange-brown tint” It appeared that electrification pro- 
moted the coalgscericeof the exceeding] minute particles,«« 
of water contained in ,thg jet, thus forfning drops large 
enough to oBstruct the more refrangible rays of light. On 
tlfis view, the, electrification would appear to be the 
cause of coalescence, and the electrical discharge the 
ulteriér Sesult; but as yet we, know too little of the 


2 a 

! This story has probably bee® told by Sirgamuel ingne of his well-known 
works on Africa, and istoo good to be spoilt by condensation. Itis. at all 
events, authentic, the pmsent wrger having®heard it from his own lps at a 
Simla dinner-table. 3 a) 
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molecufar processes concerned in the formation of a rain- 
drop to agtempteanything like a complete theory. e 
e I? conclusion, while we cannot but recognize the 
higů interest of General eDyrenfurth’s resultse with 
the imperfect information at present befose us we 
‘cannot regatd them as conclusive. It® is the cha- 
racteristig weakness of all ©xperiments of the kind 
that many of the essential cincumstances are scarcely 
ever recorded, or perhaps even capable of beige, brought 
Within the limits of oleservation: aad thus the logical 
conditions of a proved conclusion cannot be fulfilled. 
For instance, it is very unlikfly that amything is known 
of the state of the atmosphere in respect of its humi@ity 
and its vertical temperature decrement at the elevation 
at which*the balldop$ were expfoded, and yet, as we have” 
seen, these data lie at the very root of the whole matter. 
However, arrangements are beigg made for further 
operations at El Paso afd in Western Kansas, so that 
* will not be long before the highly teresting and prac- 
tically important problem of stimulating the precipitation 
of rain will receive a more satisfactory solution. re 
H. F. B. 





NOTES. 


THE Permanent Committee of the International Committee 
of Weights and Measures is now holding ils meeting at Sèvres, 
near Paris. The Committee includes : Dr. Foerster (Germany) ; 
M. J. Bertrand (France); Dr. Benoît, Directo of the Bureau 
at .Stvres; Mre M. J. Chaney (Great Britain); Prof. Govi 
(Italy) ; Prog Krusper (Hungary); Prof. Lang (Austria); Mr. 
H. de Macedo (Portugal); M. Stas (Belgium); Prof. Thelen 
(Sweden); Dr. Wild (Russia). The Committee has recently 
lost its President (General Ibañez); and one of the objects of 
the present meeting is to elect a new President; an election 
which will doubtless fall on the senior member of the Committee, 
Dr. Foerster. 


THE members of the Heilprin Expedition, who gave lately 
returned from the west coast of Greenland, give an extremely 
unfavourable account of the position in which they were obliged 
to leave Lieutenant Peary. His leg was broken in Melville 
Bay on July 11. Dr. Hughes, who has recorded in the Phila- 
delphia Press the adventures of the Expedition, describes how 
the accident happened, ‘‘ Whjle we were going astern for the 
last time,” he says, ‘‘ tognake the bute that forced us throggh a 
barrier of ice into comparatively clear water, Lieutengnt Peary 
stepped behind the wheel-house to see how things were going. 
With acrash the rudder struck a piece of ice, and the next 
instant his leg was crushed between the rudder gearing and the 
side of the wheel-house. He was carried below into the cabin, 
when an examination showed that his right leg was broken square 
across just above the knee. Everything possible was done forhim.”, 
When he had recovered®from the shock, and had thou@ht the 
matter over, he decided to go on to Whale Sound, trusting that 
By next spring his leg would be so far*mended that he would be 
able to accompljsh the object of his expedition. His friends 
thought it would be better fox him to return, bug they could not 
help admiring his spirit, and resolved to @o everything in their 


œe, power to further his aim. The shoree of Whgle Sound proved 


to be completely bfocked with icegsoghe Kie steamed north to 
McCormick Bay, on the northern shore of Murchison Sound, 
which they reached on July 25. Here®a space of about fwo 
miles was comparatively clear; and Lieutenant Pearys men 
went ashore, and reporte@*that the place was well suited for 
their head-quarters. Agsite was ælectêd.on the south shore 
of McCormick fray, in latitude 77° 43’, and a wooden house 
erected, whigh Lieutenan? Peary “declare to be ‘*substantial 
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and warm enough.” On July go the Heilpri€ party had 
to leave him, which they did with sad forebodings. rs. 
Peary bravely insisted on remaining with her husband, and 
they have six companions, The Lieutenant hopes to start 
in the spring for the unexplored interior®of Greenland, but Dr. e 
Hughes says: ‘‘It is the deliberate opinion of all our party— 
and this opinion is indorsed fully by all the officers of the A’vte— 
that unless a relief expedition be sent to Lieutenant Peary next 
summer, he and his party will neyer be seen again alive.” It is 
doubtful whether the food supply is sufficien?; and it is thought 
most improbable that whalers will take them away next summer. 
In that case their only resource would be the whale boats, in 
which they would have to traverse 500 miles of ocean ‘‘ filled 
with floes and bergs, and often shrouded with fog or swept by 


terrible storms.” 
3 e e 


e 

AN earthquake of great violence cayged immense damage in 
the Republic of San Salvador on September 9. According to 
reports sent from the capital of the country to the Mew York 
¥/erald, there had been indications for several days that a seismic 
disturbance of more than usual power might be expected. The 
volcanoes of San Salvador, San Miguel, and Izalco had been un- 
usually active, and deep subterranean rumblings with slight, 
Garth tremors had been felt. At 1.55 am., on September 9, 
the earthquake began in the city of San Salvador with a slight, 
tremor, which gradually augmented. The duration of the first 
shock was ten seconds, during which time a frightful subter- 
ranean noise was audible in every part of the city. While the 
shock lasted, the eart& rose and®fell in long waves, and even 
strong men were unable to keep their feet. The walls of houses 
cracked, dhd then tottered and fell. In the capital alone 40 
persons were killed, and 50 or 60 seriously injured. The ex- 
perience of towns in the country seems to have been still worse. 
Of 320 houses at Comasagua only eight remain standing, and 
the loss qf life there was great. Analquito has also been almost 
completely gestroyed, and Cojutepeque, goanta Tecla, San 
Pedto, and Masahuet were so badly shaken as to be practically 
ruined. It is feared that the earthquake has been even rfore 


disastrous than those of 1854 and 1873.9 
e 


In the Isle of Fayal, among the Azores, several shocks of 


earthquake were felt on August 27 and 28, 
e e 


Mr. TUCKWELL writes to us gen Loughrigg, Ambleside, 
that an aurora was seen there on Friday night, September 11. 
The arch spanned the heavens from south-west to horth-east, 
passing nearly through the zenith® It was white, with slight ® 
coruscations at its south-®est base. It was first seen at 9 p.m. : 
it had faded by 10 o’clock. 


A New department of physics and electricM engineering 
will be begun this session at the new branch of the Manchester 
Technical School in Whitworth Street, where a large well- 
lightgd warehouse is being fitted up for the purpose. The 
building will be lighted Uy electricity, the ®stallation being 
fitted up With especial regard to instruction. For’ the latter 
purpose, the electric light installation in the Central School in 
Princess Street will also be fvatlable. ° 

. e . 

Tur Library Association is holdin ets annual meeting thés 

week at Nottingh: 


o 


Mr, Robert Harrison, of the Londén ° 


Libfary, presides. The mæting began yesterday in @he large » Š 


theatre 
e 


of the Nottingham University Collegé. 
e 


. 
THE Industrial Society of Mulhouse gas issued a programme 
of prizes which it proposes to give for work «iene in the year 


1891-92. A copy will be sent to anyone who applies for it to 
“the Secretary of the Society. The prizes*are very numerous 
é se 
° e . . 
. » 


e 


No ethods on Yailways. 


® 


os 





ahd are to*be granted for work of many different kinds i in con- 
nection with the application of scientific methods to industry. 
e 

A CONFERENCE on Conifers will be held at Chiswick, in 
connection with the Royal Horticultural Seciety, in October. 
Tt is hoped that this Conference will not only draw attention to 

. the best of these trees and shrubs from a garden or landscape 
point of view, but show what are the best varieties to plant for 
English-grown timber, as well as the different uses and suitabili- 
ties of the variou®*foreign- grown timbers. The co-operation of 
landowners and others who may have planted these trees or 
shrubs in years past, or who take a present interest in them, is 
specially invited. 

DREDGERS working i in the Tiber to prepare for the construc- 
tion of a Dew Embankment brought up on SeBtember 12 a 
magnificent ancient Rqman bronze helmet. It is perfectly pre- 
served, and is decorated with bas-reliefs. Signor Rossi, the 
Italian archaeologist, assigns it to the second century before the 
Christian era. . ° 


ACCORDING to the Calcutta correspondent of the Zimes, it is 


e understood that the Ameer of Cabul is taking steps to obtain 


from England a geologist, a chemist, two miners, and a numb®r 


@ of mechanics. 


THE Royal Meteorological Institute of the Netherlands has 
just issued another useful work in maritime meteorology, viz. 
“t Routes for Steamships between Aden afd the Straits of Sunda.” 
A previous edition appeared in 1881, but since that time steam 
navigation to the Dutch Indies has greatly increased, and con- 
sequently the number of logs received has afforded sufficient 
materials to allow of a fuller discussion of the outward and 
homeward routes foreach month. Although there is a certain 
amount of regularity both as regards the monsoons ang currents, 
yet there are consigerable differences both in forcegind direction 
in tne same months of different years, which cannot be taken 
info account in laying down general routes; but tracks laid 
down with great care figm the most complete data available will 
give the best chance of successful passages, We cannot enter 
here into the details of the results, but we may mention that the 
tables angi charts contained in the work show foweach 10° of 
“longitude the number of yessels which have cut those meridians 
in different latitudes, and the means of the number of hours 
taken, The tracks show that a very considerable divergence 
from the most direct routes gs recommended in certain months, 
according as the east or west monsogn may be blowing. The 
usefulness of the work is attested by the fact that copies have 
been ordered for their vessels by the French, Russian, and 
eltalian Goveenments. 3 e 

Ir is expected that in no other department of the ‘* World’s 
Columbian Exposition” will there be a greater diversity of 
exhibits than ingthat of mines and mining. Not only wif there 
Be a maghificent array of diamonds, opals, emerald, and other 
gems, and of the precious metals, but a most extensive collection 
ofiron, copper, lead? and other®nes, and of their products; of 
*coal, granite, marble, sendstone, and other building stone; of 
«oils, salt, and petrolegm®. A sub-deparitment will take special 
fharge of the coal and i iron exhibit, and later of that of copper 
and lead. 


e š ` e 
e MR. O. CHANUTE, a well-known engineer of Chfeago, Ias 
*been studying the m@thods of preparing wood chemically to 
resist decay, #n@ hag expressed the opinion that great economies 
might be realized in America by the general adoption of these 
Science says he recently examined some 
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experingental railroad ties df the most perighable kind of wood 
prepaged by what is known as the zinc-tannin (Wellhouse) 
process, in St. Louis, in 1881 apd 1882, and laid if the tracks 
of the Atchison, Topeka, andy Santa Fe Railroad, at ‘Tofek’, 
Kan., andsLa Junta, Çol. After nine or teh years’ exposure they 
show excellenf results, whereas they would have4asted but front 
one to four years ifunprepare@. Unprepared ties of the same kind 
of timber, laid at the same time, adjoining to the prepared ties, 
have all dlegayed and been taken up, while present appearangas 
indicate that the preBared t ties (red Sak, black oak, and Colorado 


pine) are likely tg show an ayerage life of ten to fifteen years or * 


mere. Mr. Chanute calls attention to the fact that the zinc- 
tannin process not only preserves ties against decay, but hardens 
them as well. It is found’om one railrd&d that after three years’ 
exposure treated hemlock ties hold: the spike as wel], and cut 
less under the rail than yntreated white oak. 

o 


e SOME time ago the@ield Naturalists’ Club of Victoria orga- 
ized an excursion to the Kent group of islands, the object being 
to gollect specimens, and to determine whether the group is 
most nearly related with Victoria, to which it is closest geo-, 
graphicglly, or with Tasmania. At the annual conversazione of 
the Club, held recently, Mr. C. A. Topp, the retiring President, 
referred to the results of the expedition. The bulk of the fauna 
and flora was found to be common to Victoria and Tasmania, 
but there were six or seven varieties of birds peculiar to Tas- 
mania to two peculiar to Victoria. The conclusion was that 
the islands had been separated from Tasmania, after that island 
was disjoined rom the mainland. Among thé plants, several 
forms were found varying somewhat from the typical fois of 
the same species on the mainland ; while it waginteresting to 
find that the arboreal short-eared opossum had changed his 
habits so far as not to feed on the leaves of the eucalypt, and to 
keep to the ground. 


In a paper in the American Engineering Magasine, on ven- 
tilation, Mr. Laurence Allen contends that in very many schools 
the quantity of pure air admitted is not sufficient to expel the 
foul air. eT? maintain thæair in a good sanitary condition in a 
properly “constructed schoolroom, his experience confirms the 
amount required as stated by Billings, to wit, 60 cubic feet of 
air for each occupant per minute, For 100 pupils this amounts 
to 360,000 cubic feet per hour. How many schools come up to 
this requirement? In the United States, says Mr. Allen, there 
are many schools that contain 100 pupils and do not introduce 
more than 25,000 feet of pure”air per hour, and even that is 
rendered,in a measure ineffective, because the air is not properly 
admitted. ‘‘ The pupils do not die in the poisoned atmosphere ; 
many of them will appear reasonably Healthy. So do many 
persons who visit and tarry in malarial districts. But though 
the effects are not immediate and striking, they are sure, per- 
manent, and easy to be traced to their causes in after y®ars, by 
those who make a study of disease and its causes. dt is scarcely 
less hymane to kill a child than, by Wilfully ignoring sanitary 
requirements, to cripple it for life, physically, mentally, and 
morally, as children are keing crippled to-day in the vile atme- 


sphere of many schools,” ° A 


IN a paper published in th@cufrent number of the Journal of 
the Anthropological Society, Mr. J. J. Lister refers to the great 


development ofgthe arm$ and chests of tbe, natives of Fakaofr® 


(Bowditch Island, UniomGaeyp). He thinks it may be due to 
the fact that’ thgy are obliged #0 go about so much in canoes. 
Sir Joseph Lister, who took part in the discussion which followed 
the readigg of this paper, remarked that he would mot have 


expected the frequently repeated action of paddling to produce aS 


lengthening of the arms® althoughs-he could understand its 
resulting in increasgd size of chest He pointed out that the 
natives of Tonga were alsg accustomed to use caipoes, and hence 
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it was net clear thal, the phenomenon could be traceé to the 
cause assigned.: Nir. Lister replied that, although the Tongans 
use canoes® canoe work is not sẹ essential a part of their lives as 
if is®in the case of the natives o@Fakaofu. The nativeseof the 
island of Tongatabtt have many avocatiqns quite apart from the 


‘sea, for they lite on an island twenty-two miles fong, and many 


villages are situated some distance*frem the water. The natives 
of Fakaofu, on the other hand, live ctowded together on a small 
dgjet situated on a ring of reefs, and to meet almos@every need 
of their lives they must do fore or less paddling. 


kd 
Mr. IVAN Petrorr, the United States special census agènt, 
has been engaged in taking the census of the natives of Nuni- 
vak Island, in Behrfog Sea, in 60°eN, lat, 
lation to gonsist of over 600 natives. It was previously supposed 
that over 300 people occupied the island. There are no white 


men there, and the natives livè in a most primitive style. Their 
Snly food is the flesh of the walrus, and their only wealth cdh- 
sists of ivory obtained from the tusks of that animal. There 


are few land otter, but, apart’ from these, the natives catcl® no 


* fur-bearing animals, 


e e 

Dr. L. WEBSTER Fox is of opinion that savage races possess 
the perception of colour to a greater degree than do civilized 
races. Ina lecture lately delivered before the Franklin Insti- 
tute, Philadelphia, he stated that he had just concluded an 
examination of 250 Indian children, of whom 100 were boys. 
Had he selected 100 white boys from various parts of the United 
Statgs, he would have found at least five of thefh colour-blind : 
among the Indfin’ boys he did not discover a single case of 
colour-blindifss. Some years ago he examined 250 Indian 
boys, and found two colour-blind, a very low percentage when 
compared with the whites. Among the Indian girls he did not 
find any. Considering that only two females in every 1000 
among whites are colour-blind, he does not think it surprising 
that he did not find any examples among the Indian girls, 


Dr. J. Frank lately reported to she Chicago Medical Society 
the case of a man who periodically sheds his skin. ®The shed- 
ding began in his first year, and has since then occurred regularly 
every July. He is taken with feverish tremors, increasing almost 
to paroxysms. He undresses, lies down, and within a few 
minutes the skin of the chest begins to turn red. The redness 
rapidly extends over the entire skin, and the feverish tremors 
continue uninterrupted for abofit tw eļye hours. Then he rises, 
dresses, and walks about%in perfect health. The skin now begins 
to peel, and ten hours later it comes off in great patches. From 
the arms and legs it*can be peeled off exactly like gloves or 
stockings. As the old skin comes away, a new epidermis, as 
soft and pink as a baby’s, is revealed. This new skin is very 
sensiti#e ; the patient has to wear softened gloves and moccasins 
for about agveek. After the old cuticle has been entirely re- 
moved, the finger and ¢oe nails begin to drop off—negy nail® 
literally crowding them out. Finally, the change is complete, 
éhe man has a new skin and a new oytfit of nails, and is ready 
to return to the mines. lady in Washington County, Ne- 
braska, who is tfirty-nine years old, has written to Dr. Frank 
that since 1876 she has had a like experignce very second or 


a third year. . 


Tue Orcutt Seed and Plant Company, San ties California, 
have issued an interesting dagcriptive list of, Californian trees 
and flowers, The writer thinks that there is perhaps no country 
in the world where the early spring flowers so changegthesface of 
the earth from a desolate Waste to a beautiful garden as on the 
Pacific coast—hiJs, mesa’, mountais and walleys, and the arid 


rain, ““Caliéognia,” he say: A 
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to the horticulturist a greater variegy of beautiful flowers and 
stately trees than any other State in the Union. Yet many 
others are awaiting the appreciation of man, or wasting their 


sweetness on the desert air.” 
ry 


A PAPER on malformations of the bill in birds, by Mr. W. P. ° 


Pycraft, has been reprinted from the Transactions of the 
Leicester Literary and Philosophical Society. The most 
common kinds of malformation are those resulting from over- 
growth of the horny sheath, and those arisin@ from injury. Mr. 
Pycraft discusses these first, and then considgs malformation 


due to embryonic disturbance. 
e 


‘© Symons’s British Rainfall, 1890,” which has lately been 
published, contains, we need scarcely say, an enormous mass of 
information @s to the distribution of gain overhe British Isles 
during the year to which the volume relates. Mr. Symons 
points out that the only important alteration in this issue is that 
due to the completion of the decade 1880-89, which has en- 
abled him to use the average for that period as a basis of com- 
parison. H& also calls attention to an article on the evaporation 
from soil, and to the details given as to the great rain of July 17. 


e THE operatives’ lecture delivered at the Cardiff meeting of q 


the British Association by Prof. Silvanus P. Thompson has been 
published by Messrs. E. and F. N. Spon. 
“ Electricity in Mining.” 


“THE Hand-book of Jamaica, for 1891-92” has just been 
issued. This is the eleventh year of publication. Mr. S. P, 
Musson ang Mr. T. Laurence Roxburgh have done their best to 
present the fullest and latest information obtainable ; and every- 
one who has occasion to consult the book will appreciate the 
care and thoroughness with which their task has been fulfilled. 


A NEVe edition, revised and enlarged, of the ‘‘ Alkali Makers’ 
Pocket-booly” by Prof. Dr. Lunge and Dr. Hurter, will be 
issued in a few days in Messrs. Whittaker’s Specialists’ Series. 
As the size of the page has been somewhat increased, the 
designation ‘‘ Hand-book”” has been gubstituted for ‘* Pocket- 
book.” The same publishers are about to issue “A Practical 
Hand-book on the Telephone,” dealing specially with telephonic 


exchanges, y Mr. Joseph Poole. e ° 


. 
Messrs. RAITHBY, Lawrenct,” AND Co. have issued a 
second edition, revised and enlarged, of “Simple Recipes for 
Sick-room Cookery,” by Mrs. Buck. The writer produces ane 
excellent i impression at opce by the sensible tone of the preface, 
in which she gives some general counsels as to the proper way 
of dealing with the food of the sick. 


THE new number of the Joureal of the Royal Horticultural 
Society contains, besides extracts of proceedings, a number 
of interesting papers. Mr. W. Warren writes on Persian 
cyclamen; the Rev. W., Wilks on hardy „cyclamen ; Dr. 
M. T. Magters, F.R.S., on germination of cyclamen. Snow- 
drops form the subject of papers by Mr. J. Allen, Mr. 
D. Melville, and Mr. Fẹ W. Burbidge. There arè also 
papers on the cultivation of bardy bulbs and plants, by 
Herr Max Leichtlin ; Lachenalias, byẹMr. F. W. Moore ; Cage 


bglbs, by Mr. J. O’Brien; and hybrid Rhododendrons, by Pref. 
Hegslow.e e $ * rx ý 
se 


THE yolume containing the Proceedings and Transactions of 
the Royal Society of Canada for 1890 includes papers on the 
American bison, by Charles Mair; the*Vinland, of the, North- 
men, by Sir Daniel Wilson; unit measureeof fime, by Sandford 


The subject is? 


2 


plaing of the de-ert, alike quickly responding to the vivifying, Fleming ; a peculiar form of metallic iron found in Huronian 
“has probably already ae ° quartzite on the north shore of St. Joseph Island, “Lake Haro 
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Ohtario, by G. C. Hoffmgnn ; sun-spots observed at McGill 
Observatory, by C. H. McLeod; a test of Ewing and Mac- 
Gr&gor’s method of measuring the electric resistance of electro- 
lytes, by J. G. McGregor ; the later physiographical geology of 
the Rocky Mountain region in Canada, bysG. M., Dawson; 
® fossil plants from the Similkameen Valley and other places in 
the southern interior of British Columbia, by Sir J. W. Dawson. 


Messrs. SWAN SONNENSCHEIN AND Co. will issue the fol- 
lowing books during the ausumn season :—‘‘ The Colours of 
Animals,” by Prof. Beddard, with coloured and other plates 
and woodcuts ; et Text-book of Embryology: Man and Mam- 
mals,” by Dr. Oscag Hertwig, Professor of Comparative 
Anatomy in the University of Berlin, translated and edited 
from the third German edition (with the assistance of the 
author) by Dr. Æ. L. Mark, Professor of Anatgmy in Har- 
vard University, with %89 illustrations and 2 coloured 
plates ; ‘‘ Text-book of Embryology: Invertebrates,” by Drs. 
Korschelt and Heider, of the University of Berlin, translated 
and edited by Dr. E. L. Mark, with several hundred illustra- 
tions; “ Text-book of Animal Paleontology,” by Dr. Thomds 
Roberts, designed as a supplement to Claus and Sedgwick’s 
“Text book of Zoology,” illustrated ; “ Text-book of Geology,” 
adapted from the work of Dr. Emanuel Kayser, Professor in 
the University of Marburg, by Philip Lake, of St. John’s Càl- 
@ lege, Cambridge, with illustrations ; ‘‘Text-book of Zoology,” 

by Dr. C. Claus, of the University of Vienna, and Adam Sedg- 

wick, F.R.S., Vol. II. “Mollusca to Man,” third edition ; 

‘The Geographical Distribytion of Djgease in England and 

Wales,” by Alfred Haviland, M.D., with several coloured 
- maps; ‘Introductory Science Text-books”—~Addjtions: In- 

troductions to the study of “ Physiography,” by H. M. Hutchin- 

son; ‘‘Zoology,” by B, Lindsay ; '‘ Amphioxus,” by Dr. B. 

Hatschek, of the University of Vienna, and James Tuckey ; 

“Geology,” by Dr. Edward Aveling ; ‘‘ Physiological Psycho- 

logy,” by Dr. Th. Ziehen, of the University of Jena, alapted by 

Dr. Otto Beyer, wéth 21 figures. “f Young Collector Series ”— 

Adgitions: ‘The Telescope,” by J. W. Williams; “British 

Birds,” by the Rev, H. C. Macpherson ; “ Flowering Plants,” 

by James Britten ; ‘f Geasses,”” by W. Hutchinson ; “‘ Fishes,” 

by the Rev. H. C. Macpherson; ‘‘ Mammalia,” by the Rev. 

H. C. Macpherson. 


e ‘AN in®rument for optical comparison of transparent liquids, 
named a iguoscope, has b&w recently devised by M. Sondén, of 
Stockholp. Two hollow prisms holding the liquids are sepa- 
rated by a partition at right angles to the refracting angle. 
The whole is placed in a ve€sel filled with glycerine, and which 
allows of vision in a horizontal dire@tion through plane glass 
plates. The deflection of the light rays through the prisms is 
thus compensgted. So lèng as the two liquids have the same 
optical action, one sees a distant mark (say a black paper strip 
on a window) as a straight connected line ; but its halves are 
relatively displaced if the liquids have different refractive power. 
The amount of displacement gives a measure of the difference, 
tke positive or negative nature of which also appeags from the 
direction of displacement. The author recommends his appa- 
ratus for chemical pusposes, esp¢iajly comparison and testing of 
fats and oils, analysis of glycerine, &c., and detection of mar- 
garine in butter, margarine greatly lowering the index of 
refraction. e 


HERR*HUENER has latelg pointed out some of thè biological 
bearings of the fatt (observed in experiment along with Herr 
Aslbrecht) that long light-waves are much*more strongly &bsorbed 
By water than short oes, If the lower marine animals had, 
like maf, the Ifvetiey light perception with yellow rays, anda 
certain intensity of light were necessary to them, they must live 
a, less depth than if their visual organs were most strongl) 
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affected gby short-waved rays. ° Thus, eg., if they needed as 
much yellow light as that of the full moon, ghey could not live 
deeper than 177 metres (say, 599 feet). Yet they @re found at 
all depths where food, oxygen, gni a suitable temperature @xist. 
On the other hand, the existence of plants having chlorophyll 
depends on ligfit, and we might expect that theedistribution of 
non-parasitic plants would, b® very limited; which gs the case, 
no plant-organisms beinzgefonnd under 200 fathoms. Green 
plants asgingjlate best in yellow light; ani supposing plants. tp 
assimilate in moonligft they would find their limit at the ab we 
depth (177 metres). But" while yellow is here weakened to - 
o'apo0016 of its brightness, indigo blue has still o-007829 of its 
original strength, and the assimilation with blue ‘rays will be 
660 times as strong as witheellow. Different coloured marine 
plants react differently according to the colour of light, and 
they have accordingly different distribution in depth. 
e 


e THE additions to the Zoological Society’s Gardens during tle 

past week include two Pinche Monkeys (Midas edipus ô 9) 
frog Granada, presented by Mr. A. Aitken; a Fallow Deer 
(Dama vulgaris §), British, presented by Mr. J. Johnston; a 
PersianeGazelle (Gazella subgutturosa 9 ) from Persia, presented 
by Baron Ferdinand de Rothschild ; a Common Cormorant 
(Phalacrocorax carbo), British, two Yellow-browed Buntings 
(Emberiza chrysophrys), two Red-backed Buntings (Emberiza 
rutila), a Bunting (Zmberiza cioides), two Japanese Green- 
finches (Fringilla hawarahibi, var.) from Japan, purchased ; 
a Yellow-footed Rock Kangaroo (Petrogale xanthopus 2), born 
in the Gardens 





° 
OUR ASTRONOMICAL COLUMN. 


THE LINEAR ARRANGEMENT OF STARS.—Although the 
arrangement of stars in curves has often been noted and studied, 
little attention has been paid to what is apparently a more 
striking and prevalent feature, viz. straight lines and parallel 
arrangement of pairs, lines, and bands of stars, and of irresolv- 
able wisps. Qur knowledge of the structure of the sidereal 
universe ig therefore extenfed in the required direction by some 
results obtained by Mr. T. W. Backhouse from observations 
which he has made during the last nine years in Sunder- 
land. The area of the sky selected for scrutiny is that portion 
of the Milky Way included between 15, 13, 8 Monocerotis, 
a Orionis, Ç Tauri, and 5, u, ë Geminorum ; and the configura- 
tions in this portion have been examined chiefly with a binocular 
field-glass of 2°05 inches aperture. The observations have been 
diviged into sections, refgrring epg very to lines and parallel 
arrangements of stars, to those in clusters, to nebulous wisps, to 
nebulze, “and to miscellaneous lines. In these are given the 
detailed structure in different parts of theearea showing various 
systems of parallel lines and wisps, together with their position- 
angles referred to that portion of Gould’s galactic equator which 
runs through the middle of the area in question, The parallel 
arrangement of the stars, and an arrangement in straiglft lines, 
is strikingly obvious from the maps which illustrate the tabulated 
results of the observations. Besides the maps, sixteen figures 
have Seen drawn to show the various angles of position of the 
lines and streams with reference to the central line or axis of the 
Milky Way. From these figures it is apparent that the angles 
of position are grouped more numerously in certain directions 
than in others, the principal directions being early parallel to 
the galactic equator. Also, thefe i§ a great deficiency of position- 
angles at right anges to this equator, A wonderful case of 
radiation of stars and wisps in a fan-shaped group has been,» e 
found, 68 Orionis being ap’ roximafely thé centre. One ‘con- 
clusiqn derive from the inveStivation is, that the stars and wisps 
ip parallel lines are prpbably in the same region of space ; and 
therefore that the majority of the stars if extensive tracts of the 
area axamjned are really near one another. 


. 

WOLF’s PeRIoDICgCoMET.—This object can now be fairly « 
seen by means of £ small Plescope. #-It willẹpass through the 
Hyades about September 25 and be g” south of Aldebayan on 
October $ The foflowing ephemetis, from oneggiven by Herr 
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Thraen im Astronongysche Nachrichten, No. 3054, shos that 
the comet crosses the equator near the end of October GE 
° 


e Ephemeris for Berlin Midnight. 
6 
1891. Right Ascension. Declination. A Brightness, 
b We Ss 0%, n 
- * Sept. 19 ..9 4 9 50°40 19 5 590 gil 
» 2e- 13 7°99 =. @ 418 17 293 
E 23> 16 16°09 17 27 44 
» 25 19 14°09 . 16 34 48°7 
"e, 27 22 ig... 15 49 4473 °° 
» 29 24 38°50 e 14 44 57'2 
Oct. 1 27 4°25 e 13 47 324 11‘2 
» 3 29 I19°IO 12 48 36°5 e 
» 5 3r 22°56. 11 48 16°6 
» l 23 %86 . 10 46 39°8 
» 9 34% 55°42 . 9 43 575 
» mM. 36 24°69 . 8 40 16°9 
s B e 37 42°51. g 35 49°0 12°0 
» 15 e 38 49°17°. 6 30 45'I 
© 5 17 .. 39 44°06 5 25 180 ° 
Pre i) 40 27°92 4 19 381 12°1 
» 2I 4I 0'53 3 13 58°7 x 
i 23 4I 22°25 2 8 33°2 
ip 2S 41 33°30 + 1 3351 12'0 
» 87 41 33°97 - 0 0 47'0 < 
» 29 41 24°46 1 3577 
» 3I 4I 538 2 6 8% 
Nov. 2 40 37°33 3 6513 
» 4 40 0°67 4 5546 
» 6 39 16°50 5 3 70 .. II2 
» 8 a 38 25°07 5 58 14°5 
» TO e 37 27°44 6 51 6'6 
3 12: a 36 24°07 7 41 332 10°4. 


Tt will be seen‘that the comet is now nine times brighter than 
at the date of discovery (May 4). The maximum brightness will 
be reached about Qctober 19. e 





GEOLOGY AT THE BRITISH ASSOCIATION. 


THE Address of the President of the Geological Section 

having been devoted to the general questions involved in 
the origin, association, and working gf coal, it was natural that 
other papers on the economic side of the science sheuld claim 
considerable interest. Prof. Boyd Dawkins stated that the 
Channel Tunnel boring had been carried to a depth of 1500 feet, 
with the result of penetrating coal-measures dipping gently to 
the south at 1113 feet. Six seams, containing 10 feet of work- 
able coal, had been pierced between that depth and the present 
bottom of the boring. The author endeavoured to show the 
probability that a thick series @f coal-measures, with workable 
coals like those of Liége gn one side afd Somerset on the oher, 
would be met with if the boring were continued, angl pointed 
out the advantage possessed by the south-eastern coal-field in its 
moderate depth andthe comparatively uncrushed character of 
the coal. 

In an exhaustive paper Mr. Topley summarized the chief 
facts bgaring on the origin of petroleum. He pointed out that, 
while the American oil was mainly derived from Paleozoic 
rocks, that ¢n Europe and Asia came largely from Secondary, 


beds, and the large Caucasian supply was drawn from rocks’ 


of Miocene age. ‘The essential conditions for the supply of oil 
gppeared to be, a porous rock, generally of sandstone or lime- 
stone, which served as a reservoir And was underlain by or 
contained beds Jargely consisting of osganic remains, with an 
impervious cover of shale. gin many cases the limestone had 
been dolomitized and transformed into a gaverffous rock which 
was capable of storing the gas and oil, Such rocks can centain 


? “from, one-eighth to gme-tengh of their bulk of eil. The oil was 


driven to the surface by artesjag pressure, and so gas was 
generally met with on the sumpnits of anticlines and oil om their 
flanks. Where the rocks were very highly dist&rbed oil occurréd, 
but not in very great abundance, while gas was rarely found. 

Mr. Ross, in a paper the same subject, erdeatoured 
to prove that the oil was mainly genergted by the action of 
solfataric, volcanigenergy apon beds & limestone, basing his con- 
clusion on the occurrence pf hydrocarbon and sulphurous vapours 
in solfAtaras, apd the const@nt assodfation of rock salt® dolomite, 
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and gypsum with the rocks yielding petroleum. We exhibit€d 
equations to show that the action of sulphur dioxide and sulphu- 
retted hydrogen on carbonate of lime, with or without water 
and peroxide of hydrogen, was capable of producing the ethylene 
and marsh gas derivatives, and he quoted experiments of Bischof 
to show that sulphur was formed by siMilar reactions, arguing 
that the hydrocarbons must be necessary.by-products, 

Sir Arcħibald Geikie communicated two most important 
papers on the results of Geological Survey work in the North- 
western Higlands. One of these papers, relating to the discovery 
of the Olened/ts zone in the Norjh-west Highlands, was as fol- 
lows :—‘‘ Ever since the Geological Survey began the detailed 
investigation of the structure of the North-west Highlands of 
Scotland, the attention of its officers has be&n continuously 
given to the detection of any fossil evidence that would more 
clearly fix the ggological horizons of the various sedimentary 
formations which overlie the Lewisian gneiss. A large collec- 
tion of organic remains has been made from the Durness lime- 
stone, but i@has not yet yielded qaterials for a®satisfactory 
stratigraphical correlation. The study of this collection, how- 
ever, has confirmed and extended Salftr’s original sagacious 
inference that the fauna of the Durness limestone shows a 
marked North American facies, though, according to our present 
terminology, we place this fauna in the €ambrian rather than in 
the Silurian *system. Below the Durness limestone lies the 
dolomitic and calcareous shaly group known as the ‘ Fucoid 
beds,’ which, though crowded with worm-castings, has hitherto 
proved singularly devoid of other recognizable organic remains. 

n following this group southwards through the Dendonnell 
Forest, in the west of Rosshire, my colleague, Mr. John Horne, 
found that, a few feet below where its upper limit is marked by 
the persistent band of ‘Serpulite grit,’ it includes a zone of 
blue or almost black shales. During a recent visit to him on 
his ground, when he pginted out go me this remarkable zone, 
I was struck with the singularly unaltered character of these 
shales, and agreed with him that if fossils were to be looked for 
anywhere Among these ancient rocks, they should be found 
here, and that the fossil-collector, Mr. Arthur Macconochie, 
should be directed to search the locality with great care. The 
following week this exhaustive search was undertaken, and Mr. 
Macconochie was soon rewarded by the discovery of a number 
of fragmegtary fossils, among which Mr. B. N. Peach, who was 
also stationeg in the district, recognized whaf appeared to him 
to Be undoubtedly portions of Olenellus. The importance 
of this discovery being obvious, the search was prosecused 
vigorously, until the fossiliferous band could not be followed 
further without quarrying operations,@which in that remote 
and sparsely inhabited region could not be at that time 
undertaken, The specimens were at once forwarded to me, 
and were placed in the hands of Messrs. Sharman and 
Newton, Palzontologists of the Geological Survey, who cén-, 
firmed the reference to Olenel/us.¢ More recently Mr. Peach 
and Mr. Horne, in a renewed examination of the ground, 
have found, in another thin seam of black shale intesleaved in 
the ‘Serpulite grit,’ additional pieges of O/eneflus, including a 
fine head-shield with eyes complete. There may be more than one 
species of this trilobite in these Rosshireshales. The specific de- 
terminations and descriptions will shortly be given by Mr, Peach, 
The detection of Olenellus among thegrocks of the North-west 
Highlands, and its association with the abundat Sa/terella of 
the ‘Serpulite grit,’ afford valu&ble materials for comparison 
with the oldest Palzozoic rocks of other regions, particularly 
of North America. The ‘Fucoid beds’ and ‘ Serpulite grit,’ 
whick intervene between the quartzite below and the Durness 
limestone above, are now démonstrated to beldhg to the lowest 
part of th® Cambrian system. The quartzites are “shown to 
form the arenaceous base of that gystem, while the Dgrness 
limestones may be Middle ax pper Canfbrian. On the other 
hand, the Torridon sandstone, which Murchison placed in the 
Cambrian series, can now be proved to be of still higher anti- 
qyity. The marked unconformability WAich intervenes betweeft 
it and the overlying, quartzitg points to a long interval having 
elapsed befween the depositson of the tyo discordant fosmations, 
The Torridon sandstone must therefore be pre-Cambrian. 
Among she 8000 or 10,000 feet of strata in this group of sand- 
stones and conglomerates, there occur, especially towards the 
base and the top, bands of grey and darl@shales, so little altered? 
that they may be confidently expected sogevh@e to yield re- 
cognizable fossils. Already my colleagues have detected traces 


f annelids and some more obscure remains*of ofker organisma e 
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if these strata. These, the oldest relics of life yet known, have 
excited a vivid desire in the Geological Survey to discover 
furgher and more determinable fossils associated with them in 
the same primeval résting-place. We shall spare no pains to 
bring to light all that can be recovered in the North-west High- 
lands of a pre-Cambridh fauna.” . 

In the other paper.the Director-General dealt with some 
recent work of the Geological Survey in the Archfean gneiss 
of the North-west Highlands. ‘“For some years past,” 
he remarked, ‘‘the officers of the Geological Survey have 
spent much time and laboug upon the investigation of the 
old or fundamerftal gneiss of the North-west Highlands. 
They have succeeded in showing that it consists mainly of 
materials which were originally of the nature of eruptive 
igneous rocks, but which by a long succession of processes 
have acquired the complicated structures which they now 
present. No evidence of anything but such eruptive rocks had 
been met with until the mapping was carried into the west of 
Rosshire. n th&t area it gad long been known tH&t the gneiss 
includes some mica-schists and limestones which were generally 
believed to be integral Parts of its mass. With the accumulated 
experience of their work farther north, my colleagues were 
naturally pre-disposed to accept this view, and to look on even 
the limestones as the sesult of some crushing down and ret 
formation of basic igneous rocks containing lime-stlicates. But 
as they proceeded in their work they encountered various diffi- 
culties in the acceptation of such a theoretical explanation. In par- 
ticular, they found that with the mica-schist were associated quartz- 
schists and graphitic schists, and that the limestone occurred in 
a thick and persistent bands with included minerals like those found in 

the Eastern Highlands in districts of contact-metamorphism. The 

microscopic examination of some of these rocks showed them 
to present close affinities to certain members of the crystalline 
series of the Eastern and Qentral Highlands, which can be 
recognized as consisting mainly of altered sedimentary strata 

(Dalradian series), Yet the officers of the Survey could not 

separate these doubtful rocks from the surrounding gfeiss. The 

several materials seemed to pass insensibly into each other in 
numerous sections, which were examined with great care. 

Within the present month, however, one of the members of the 

staff, Mr. C. T. Clough, who has been specially engaged in this 

investigation, has obtained what may prove to be @onclusive 
evidence on the subject. He has ascertained that the main 
bands of graphitic $chist occur evenly bedded in an acid nftica- 


schgst, in which, also, thin graphitic layers are distributed at | 


intervals of an inch or less. These rocks are sharply marked 
off from the true gneiss@though, where they actually join, they 


appear to be, as it were, crushed along a line of intense move- | 


ment. Mr. Clough and his colleagues are at present disposed 
to believe that these schists are really an older seyes of sedi- 
ments, in® which the original igneous rocks now forming the 
gneiss were erupted. If tgey succeed in demonstrating the 
correctness of this inference, they will have established a fact 
of the highest interest in regard to the geological history of our 
oldest rocks, Already they have shown the thick masses of 
Torridon sandstone to be an accumulation of sedimentary 
materials of pre-Cambrian age. The will push back the geo- 
logical record to a still more remote past, if they can establish 
the existence of a yet moge ancient group of sedimentary strata 
among which¢ayers of graphite and beds of limestone temain 
to suggest the former existence®f plant and animal life.” 

The session on Monday was opened by Sir R. S. Ball with 
a paper on the cause of an Ice age. This communication 
stated that the author had a work in the press dealing wigh the 
question of glaci@l climates, He hat! revised Herschel’s figures, 
of which*Croll’s deductions were based, and dis@overed an 
olan ae error of considgrable consequence. If 63 repre- 
sents the number of heat-unitss received by any hemisphere 
guring summer, its winter receipt will be represented by 37. 

onsequently, during a period of high eccentricity the 63 units 
of heat may be received fi 199 days or in 166 days, according 
td the position of the equinoxes, producing either a long afd 
dgintensely hot one. The®paperedid 
not deal with geegraphical considerations, and advocated the 
occurrence of clusters of alternate glacial qnd interglacia periods 
af each phase of high eccentricity in the earth’s orbit. This 
Paper excited consider@ble discussion, in which Prof. Sollas, 
Prof, Wright (8f Oberlin, Ohio), Mr. Hall, Dr. Crosskey, Dr. 
Hicks, and many other glacialists took part. 
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Dr. Gosskey followed with his Report gn the Distribution of 
Erratics in England and Wales, in which he referred to the usefub 
work Gone by the North of England Boulfer Committee, in 
systematically surveying the nétth in search of bouldersgand 
group? of boulders. Details Were given of boulders from Lan- 
cashire, Clteshire, Derlyshire, Staffordshire, and Yorkshire, and 


it was remarkéd that boulders were being destr8yed so rapidly’ * 


that many described in form@r reports had totally djsappeared. 
In another paper the samg author controverted a statement of 
Forbes with regard to the glaciation of the Dovrefjeld. Wherever 
the basenter® rock is tp be seen, it is glaciated, although moraitt 
deposits were swept away gnd redistributed by torrential action 
* at the close of the,Glacial pesiod. i 
Brof. Wright read a most interesting paper on the Ice age 
of North America and its connection with the appearance of 
eman in that continent. The glacial dęposits, transported from 
, several centres mostly outside the Arctic eircle, and the absence 
of a Polar ice-cap, militated against an astronomical, and for a 
geographical, cause of tue great cold, particularly as an uplift 
of the glaciated area was coincid@nt with an important subsid- 
esce in Central Amefica, The author regarded the so-calle® 
‘terminal moraine of the second period ” as a moraine of retreat 
due to the first glaciation, and thought the evidence of forest 
bed&’, mainly to the south of the area, indicated local recessions 
of ice, and not a single great interglacial epoch. 
remainsSimilar to those of the Somme and Thames have been 
found in several gravel terraces flanking streams which drain 
from the glaciated region, and made up of glacier-borne detritus 5 
they are regarded by the author as deposits of the floods 
which characterized the closing portions of the Glacial period. 
The recession of the falls of Niagara and St. Anthony gives an 
antiquity of not more than 10,000 years to the end of the Glacial 
epoch—a conclusion supported by the enlargement of post- 
Glacial valleys end the silting up of small post-Glacial lakes. 
Other papers read on this day were: onebyDr. Hicks,®who 
produced specimens of boulders from Pembrokeshire, which 
seemed to him like North Welsh or Irish rock$—his _picrite 
was, however, recognized as an Irish rock by geologists in the 
room, and in any case a flow of ice down the Irish Sea and over 
Pembrokeshire seemed to be clearly proved; one by Mr. Ken- 
» dall, on a glacial section at Levenshulme, Manchester, in which 
! he gave evidence from the striation of the subjacent rock, and 
: the intrusion of tongues of boulder-clay into it, the transport of 
fragments, the orientation of large boulders, and the direction 
of striæ, together with a consideration of the levels of the dif- 
, ferent portions of the rock beneath, that the district had been 
traversed by land ice coming from a direction a few degrees 
north of west; and one by Mr. Bolton on a group of boulders 
from Darley Dale, near Matlock, which he regarded as having 
been washed out of rocks skirting the valley. In connection with 
, these papers may be mentioned a report by Mr. Harrison, who 
:ı has excavated in the talus under some rock-shelters at Oldbury 
Hill, near Ightham, from whieh he obtained forty-nine well- 
finished Paleeolithic impl@ments and over 600 waste flakes, which 
were desgribed in a separate paper by Prof, Prestwich. Prof. 
_ Wright gave also a brief account of the basaltic lava beds of the 
: Pacific coast, which are of post-Tertiary agt. New evidence in 
favour of the genuineness of the Calaveras skull and other 
, human remains found under the lava beds was given ; and the 
' discovery of a small clay image in a similar position undgr the 
! western edge of the lava plains of Idaho at Nampa was re- 
, corded ; the lava beds are correlated with the glaciad deposits of 


he Egt. e 
Mr} ones’s report on the Elbolton cave, near Skipton, was of 
unusual interest. Long-headed human skulls were found with 
burnt bones and charcoal fn the upper stratum, associated with 
: domestic animals and gottery ornariented wigh diamond and 
herring-bone patterns; while af a gauch lower level—13-15 feet 
below the floor®—theye were round skulls, much more decayed, 
in connection with ruder and thicker pottery than has been 


Palzolithic ° 


i found in any other part of the cave. No Gigts or metal of any °°‘ 


| kind have been found, and bope pins and other worked bones 
are the only *human implements hitherto discovered. The 
| refhains of bear dhd here have been found in cave earth below 
this level, and the investigation is to be continued in the hope 
that ré&naias similar to those of the Ray Gill fissure may yet be 
met with. 
An interesting déscussio& was rais¢d on tye paper, by Dr. 
Hicks on the Silurian and Devonian rocks of Pembrokeshire 
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and Devot. The Silgrian rests transgressively on Ordevician 
and pre-Cambrian gocks in Pembrokeshire, but is covergd by 
a continuoug series up into the Old Red Sandstone and Car- 
bosifegous ; similarly the Morte Slates, which the author re- 
gards as the oldest rpcks of Nofth Devon, and in which he 
has recently found Lingulella Davisii, are covgre? by the 
Devonian and Chim series of rocks. Mr. Ussher described the 
occurrence of a volcanic series in tlfe Lower Devonian rocks of 
Tor Cross, and traced similar diabasic rocks amongst the 
chloritic series of Prawle Point, the excessive alteration of these 
rocRs being due to the greeter nearness © the old resisting 
rocks of the Channel. In this conclusion he was supported by 
Mr. Hunt, who described the occurrence of dggrital tourmaline 
in the Devonian cliffs at the north-east end of Straiton Sande, 
and compared it with the occurrence of similar material in a 
quartz-schiss west of the eStart Lighthouse. Both schists and 
sandstone contain detrital tourmaline, mica, fine-grained quartz, 
and iron. e 

Several palæontological papers we%e contributed. Mr. 
Montagu Browne exhibited teeth, scales, and bones of Colo- 
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BIOLOGY AT THE BRITISH ASSOCIATIONS 


THE papers read at this Section were fully as interesting, 
though not quite so numerous, as usual. A good deal of 
time on one day was occupied by a discussion upon animals and 
plants ; but as sevefal of those who took Part in the discussion 
did not wish their remarks to be reported, it has been thought 
better to leave out this part of the proceedings of Sec- 
tion D. Botanical papers preponderated over zoological, 
but it was not found necessary to divide the Section into two 
sub-Sections. ° 
Mr. Grenfell read a paper upon the struchre of Diatoms, 
describing pseudopodia in these organisms. Thg pseudopodia 
are quite easy to see in such a form as Melosira with even a 
comparatively low power. They are wery long and stiff, 
eadiating outwards from the periphery, and are apparently 
non-retractile (they were watched for an hour without any 
movements being observed); the pseudopodia are sometimes 
nine times thé length of the diametewof the [fiatom, and are 
occasionally branched ; adjacent Diatoms were sometimes seen 


bus from Aust, Watchet, and Leicestehire, which seemed*! to be connected by a fusion of their fseudopodia. It was 


to indicate the identity of Colobodus with Lepidotus, and 
possibly of Heterolepidotus with Eugnathus, and to give Colg- 
bodus an extended upward range. Mr. Buckman gave an 
account of the Ammonite zones in the Inferior Oolite. There is 
a marked Break on the Continent between the Murchiso¥e and 
the Sowerdyi zones, which appears to be filled up by the zone of 
Lioceras concavum in England. The Sowerbyz zone, however, 
is absent in England from all localities except Dundry, and 
Coombe near Sherborne ; and the author therefore sought and 
obtained a grant to open an old quarry at the latter locality, in 
order to fully investigate the fauna of the Sowerby? zone, and its 
relationship to the concavum and Sauzei zones. Mr. Storrie, 
of the Cardiff Museum, exhibited a fine series ®f slides and 
drawidgs of Lachywheca and Nematophycus, and gave a minute 
description of them ; this elicited some discussion, in the course 
of which Mr. Murray suggested that the former might possibly 
be the egg of a Crustacean or some other small organic body 
completely incrusted by a Nullipore. Mr. Smith Woodward 
exhibited Pterodactyl and Plesiosaur hones from Brazil, and 
gave an account of a series of Miocene fish-remains from Sar- 
dinia. Other paleontological papers were one containing a 
record of the occurrence of a variety of Estheria minuta in the 
Lower Keuper building-stone of Chester, by Mr. De Rance, 
and one by Mr, Vine on the Bryozoa of the Upper Chalk. Mr. 
B. Thompson gave an exhaustive report of the transRion bed 
between the Middle and Upper Lias in Northamptonshire, from 
which he had obtained a large and valuable series of fossils. Mr. 
Newton described the occurrence of Ammonites jurensis in the 
Northampton sands, near Northampton; and Prof. Hoyes 
Panton gave an account of a mastodon of very large size at 
Highgate, Ontario, and a mammoth from Shelburne, in the 
same province, © 

‘The occurrence of a strip of Lower Greensand four to fe 
miles long between Shaftesbury and Child Okeford, and eunning 
parallel to the valley of the Stour, was described by Mr. Jukes 
Browne. The same author attempted to explain monoclinal 
flexure by the recurrence of movement in rocks already faulted, 
but covered subsequently by unconformable strata ; movement 
along the faults of the older series, under the influence of new 
pressure, would throw the overlying series into monoclinal folds 
or faults. Te existence of a large area of Kellaways rock, 
near Bedford, and the é&ktension of Fuller’s-earth works at 
Woburn were commented on by Mr. Cameron. 

Several of the Committees appointed Jast year had done good 
work, The Photograph Comittee had obtained over 250 new 
photographs of gealogical interest, many of which were exhibited 
in the Section-room or at one œf she soirées, where also Prof. 
Wright displayed a fine series of transparen@ies illustrating the 
dava and glacial deposits of the United States, and Mr. Stisrup 
a’ set -of slides of the dolemite district of Lamguedoc. The 
Earth-Tremor Committee had been esting a number of record- 
ing-instruments ; Mr. Smith We@odward reported that the‘lists 
of type specimens werg progressing, aml that many large 
Museums were publishing their own lists of types; Mr. De 
Rance gave an account of a gamber of wells in Yorksifre,*Lin- 

e colnshire, Notts, Cheshire, Shropshire, agd Glamorganshire ; 
and Mr. JohnstondLavis set a desMiption* of the Vesuvian 
eruption of 1890-91, thegchief part of gvhich has already 
appeared in thegcolumns of NATURES E ° 
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suggested that the use of the pseudopodia is to keep the plants 
floating, and to act as a protective cheveux de frise against their 
entmies. These Diatoms were compafed to Heliozoa, with 
which they have evidently not a little resemblance in the form 
of the pseudopodia. Incidentally Mr. Grenfell stated that he 
had found a coating of cellulose upon the green corpuscles of 
Argherina, which were regarded by Lankester as chlorophyll 
bodies, and not as symbiotic alge. 


Mr. Wager described the presence of nuclei in Bacteria; they œ 


were met with in a species of Bacillus found in water containing 
decaying Spirogyra. 

Dr, Gilson read a paper upon the nephridia of the leech, 
Nephelis. The ciliated {innels appear to lose their connection 
with the rest of the nephridium, and to perform the function of 
organs for the propulsion of the blood along the channels in 
which they he. 

The Plymouth Zoological Station sent a record of work done 
during the last year by the Director and by Mr. Cunningham. 

Mr. Calderwood read a paper upon some economical investi- 
gations which had been carried out. He stated that three 
investigations had been started within the present year, which it 
was hoped wowld prove of great value to the fishing population 
of thi$ country. One was an attempt to produce an artificial 
bait for use in long line fishing. This investigation was being 
carried on by a competent chemist, and a considerable advance 
had already been made towards a satisf&ctory solution of this 
difficult problem, Inquiries were also being conducted with 
regard to the occurrence of anchovies on the south-west coast of 
England, ande Mr. Cunningham, the Naturalist of the Associa- 


tion, had carried out some inquiries at fishing station? on thè , 


south coast. At present no net smglWenough in the mesh to 
capture anchovies was employed, but that fish appeared so often 
when the ordinary pilchard nets became entangled, as tesuggest 
that they might be present in considegable quantities. Anchovy 
nets had, therefore, been constructed, and would be used during 
the pilchard season this autumn. An investigation was also 
being carried on into the condition of the North Sea fisheries, 
which were declared to be rapidly decljping. It was proposed 
to draw ùp a history of the North Sea trawling greunds, com- 
paring their present condition witlPtheir condition some twenty 
or thirty years ago, when comparatively few boats were at 
work ; to continue, verify, and extend observations as to the 
averages sizes at which prime fish, such as soles, turbot, an: 
brill, become sexually mature; and to collect sta@stics as to the 
sizes of all fish captured in the vicinity of the Dogger Bank and 
the region lying to the eastward, so tat the number of inma- 
ture fish annually captured may be estimatéd. Also to makg 


experiments with beam trawl nets of varjpus meshes with a view , 


to determine the relation, if any, between the size of mesh and 
thegize of fish taken. Mr. Calderwood &idded that a regular® 
survey of the EnglishgChannel,had begn commenced, not only in 
the dep water, but in varius estyarigs. A meteorelogical 
station of the second order had been recently established, where 
observations at 9 a.m. agd 9 p.m. would be taken daily by wet 


and dry bulb thermometers, barometers, gain-gauges, and son- | 


shine-recorders. 5 
Mr. J. T. Cunningham read a paper upo tie Yeprodaction 
of the pilchard. The ovum of this fish, described as such in 


9 


Ufe Journal of the Association for 1889, was Stated*by Pouchet d 
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“not to helong to the pilchard; Pouchet believed that the Cogsequently it deemed of importance to deterpine afresh 
pilchard’s ovum is not pelagic. The identification of the | the origin of the nerves supplying the cefata in several different 
@um was shown to be correct by further observations carried | typ& of Nudibranchiata, especially as the®esults of former in- 
out in the Laboratory with the ova obtained from the mature | vestigations, depending entirety, we believe, upon minute glis- 
fish, Similar results have been obtained by Marion, of Mar- | sectfon, are puzzling, and @ some extent contradictor®, We 
seilles, be . have traeed the nerves from the ganglia, *by means of serial sec- 
Another paper, by the same, dealt with the growth of food- | tions, in ypresentatives of the genera /elycera, Ancula, 
fishes, and their distribution at different ages. . Tritonia, Dendronotus, ang Eolis, with the following results :— 
(1) Rate of Growth and Age of Sexual Maturity. —Numerous In Polycera quadrilineata the cerebral and pfeural ganglia 
specimens of the flounder (7%. flesus) were reared from the larval | are completely fused to form a cerebro-pleural mass. The 
state in the aquarium of the Plymouth Laboratory. Measured | “t epipsd®1” nervgs are found grising from the ventraleand . 
in April, when #year old, they varied from 4 to 19 cm. (about | posterior part of this mass (z.¢ distinctly from the pleural 
14 to 74 inches). Specimens obtained in the Cattewater, and | ganglia), and they run afogg the sides of the back to supply the 
known to be fiot less than a year old, are from 12 to 19 cm. in | gratal ridges. ° 
length. None of these captive flounders, nor any taken in the In Ancula cristata the pleural ganglia are fairly distinct from 
Cattewater, were sexually mature, but, accorging to Dr. Fulton, | the cerebral. In a specimen cut intogabout 500 sections we find 
of the Scottish Fishery Board, sexually mature flounders have | in the rooth section or s8 from the anterior end six distinct 
been observed which were only 7 inches long. It was con- | ganglia (the cerebral, pleural, and pedal pairs) surrpunding the 
i cluded, tferef@re, that (g) the rate of growth varies greatly for | œsophagus. A few sgctions further back, the cerebrals disap- 
different individuals, but its maximum for the first year is 19cm., | pear, and then the epipodial nerves are found arising from the 
or 74 inches ; (4) sexflal maturity is not reached till the end of ledorsal edgeʻof thew pleural ganglia, The nerves soon rn 
the second year, although the minimum size of sexually mature | posteriorly, and then give off their first branches dorsally. 
individuals may be slightly exceeded by some specimens in one | These branches enter the mesoderm of the body wall, and can 
year’s growth. . . then be traced back through over a hundred sections to the first 
Similar results were obtained for the plaice (P/. g/atessa) and | pair of cerata, which they enter. The main nerve passes back 
the dab (PZ. limanda), to the remaining cerata. ° ` 
(2) Distribution. —The young of the above-mentioned species In Tritonia and Dendronotus also the epipodial nerves arise 
in their first year, and of certain round fish, especially Gadus | from the pleural ganglia ; but in Zolis (or Facelina) coronata we 
luscus and G. minutus, occur in shallow water, within the®ro- | find that the main nerves to the cerata arise distinctly from the 
e@ fathom line. But there has hitherto been considerable difficulty | pedal ganglia. We have also traced in the same series of sec- 
in obtaining young specimens of other more valuable species in | tions the ordinary pedal nerves to the foot proper ; so there can 
order to study their rate of growth. These species—namely, the | be no question as to the nature ofthe ganglia from which the 
sole, turbot, brill, lemon sole, megrim (Arnoglossus megastoma), | nerves arise. The epipodial nerves spring from about the 
do not pass the first year oftheir lives jn shallow water. Young | middle of the pedal ganglion, rather on the dorsal surface, and, 
soles in the larval state occur in tidal pools at Mevagissey, and | after a short course, pass through the musgular layer of tlee body 
young turbot and brill 2 to 3 cm. in length are commonly found | wall and are distributed to the clumps of cerata. ; 
from June to August in Plymouth Sound and Sutton Pool, But, in addition to these main epipodial ner@es in olzs, we 
swimming at the surface in a semi-metamorphosed stage. | ffnd also a nerve arising from the compoynd ganglionic mass, 
Soles a little over 16 cm. in length are frequently taken | immediately ventral to the eye (probably, therefore, from the 
in Plymouth Sound in summer; these are just over one | pleural element), which goes to the front cerata. This pleural 
year old, and are not sexually mature. Turbot 23 to 34 cm. | nerve has its origin distinctly anterior to the origin of the main 
long may be taken in § to 7 fathoms; these algo are over | epipodial nerves from the pedal ganglia. 
one year old and not sexually mature. But thg young stages We arrive, then, at the curious result that the innervation ot 
between 3 montlfs and 12 months old have not~been taken in | the ceratal processes is not the same in all these Nudibranchs. 
swallow water, and apparently live at depths greater than 10 | In Polycera, Ancula, Trgtonia, and Dendronotus, the epipodial 
fathoms. It seems that our commoner and more valuable food- | nerves arise from pleural ganglia, or from the ventral and pos- 
fishes do not attain towexual maturity till the end of their secgnd | terior parts of cerebro-pleural masses ; while in Zo/is the chief 
year, that their size at this age is subject to great individual | epipodial nerves are from the pedal ganglia, but there are also 
variation, and that the young in the first year of growth have a | smaller nerves from the pleurals. In the ordinary Rhipido- 
characteristic distribution. Investigation of the deeper water | glossate Gastropod, such as Trochus, the epipodial ridges and 
from th@ point of view is now being carried on at Plymouth. processes are supplied, according to Pelseneer, by nerves arising 
The distribution of Gyygtatlogodius Nilssoni was recorded by | from the dorsal part of the elongated pedal ganglia. So, judg- 
the same author. It had been found by Collett in the | ing from the nerve supply algne, it might be said that the cerata 
Christisnia Fjord and in other parts of Norway; also at | og Zois are pedal in their nature, and homologous with the epi- 
e Sohuslan, in Sweden. Mr. Cunningham dredged 100 speci- | podialgrocesses of 7rochus, while those of Ancula and the rest 
mens at a single haul closé to the Eddystone, in 27 fathoms of | are totally distinct structures of pallial origin. But these dorso- 
water. Day mentions only one “specimen found in British | lateral processes in the various Nudibrawehs are so much alike 
waters—one taken by Thomas Edwards in a rock pool at Banff. | in their relations, and are connected by such series of gradations, 
Mr. Holt subsequently dredged a number in 30 fathoms in | that it is difficult to believe that they are not all homologous ; 
Ballinskelligs Bay. Bre species is probably fairly abundant | and the presence of the accessory epipodial nerve in Lodzs 
between 20 and 30 fathoms @n smooth sandy ground all along | arising from the pleural ganglion suggests the posSibility of 
the British and Irish coasts, another explanation, viz. that these outgrowths, gtarting at first 
Mr, Cunningham also read a paper upon the larvæ of the se®| as pedal structures innervated by nerves Irom the pedal ganglia, 
crayfish (Palinurus vulgaris), describing most of the stages, and | may have acquired, possibly as the result of having moved 
particularly remarking upon the*presence of the first maxilli- | further up the sides of the body, a supplementary nerve 
pede in*the newly hatched larva, which had b@n stated by | supply from the adjac@nt integumentary nerves arising from the 
Richter to be absent. m pleural ganglia, and this supplemefitary supply, while remaining 
e Prof. Herdman and Mr. J.@\@Clubb communicated a paper | subordinary in Hodis, may Jn the other types have gradually 
e Upon the innervation of the epipodial processes of some Nudi- | come to supfMant ghe original epipodial nerves, which are now 
branchiate Mollusca. ® The cerata of the Nudibranchs were | noJonger found in such forms as Polycera and Ancula, This is 
e “regarded by Prof. Yfdman as being probably epipodial out- at present only a sugg@stion, whigh may þe disproved or sup e 


e 


growths, 2 ported by the examjpaijon of the nerves of a number of 
e Theequestion has, porfever, Deen raisdtl lately by Palseneer | additional Nudibranchs. 
s and others as ta whether the so-called epipodia of Mollusca are |° Prof. W. N®Parleer read a” paper containing the results of 
all homologous structures, and one of the subjects of gontroversy | some experiments on respiration in thé tadpoles of the common 
® now is the origin of the nerve supply in various forms, it being | fro after referring to the great power of adaptation to ex- 
e © supposed that wher® the processes are innervated from the | ternal conditions seen amongst Amphibious larvæ, the author 
a pleural gan@li they are pallial in their nature, and where | described some experim@ts on frgg tadpqles, which, although 
supplied from the pedal ganglia they are to be regarded as | not yet complete, show as follows :—(1) Soon after the lungs 
TN outgrowths from ehe foot. .. | becomesfunctional®~z.¢. i®tadpolæ measuring pore than 2cm. 
7 e a . 3 e. 
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in length-ethe gills arg no longer” sufficient for purposesgof re- 
spiration, and the animals die in a very short time if prevented 
from coming to tè surface to breathe. (2) If tadpole€ are 
prevented from using their lungsfrom an earlier stage onwards, 
the gills remain perfectly function@, and development proteeds 
as usual. At metamérphosis, the fore-lims are slow #n becom- 
ing free, owing ® the retention of the operculum$ that on the 
same side ag the spiracle appearing €irsf. Eventually, a slit-like 
spiracle is present on either side. In gespiration, the mouth is 
opened and closed, as in the tadpole. Specimens of branchiate 


+ frdes were exhibited, in which the tail hadshrunk t® lêss than 


Te 


half its original length, é 

Exhibition of, and remarks upap, some young specimens 
of Echidna aculeata, by Prof. W. N. Parker. The spe- 
cimens are from the collection of the late Prof. W. K. Parker, 
who received them fon Dr. E. P. Ramsay, Curator of the 
Australian Å fusenm, Sydney. They are much curved towards 
the ventrabside, the snout pointing backwards, and the tail, in 
the older of the two stages, forwards. The younger stage 
measures along the dorsal curv® from the end of the snout to 
tl tip of the tail, 12 cm., the greatest dlameter of the body 
being 3 cm.; the corresponding measurements of the older 
stage are respectively 21°5 cm. and 6cm. In the latter, the 
.body is covered with short scattered bristles. In both stages 
the snout is very similar in form to that of Ornithorhynchus, 
and is covered by a thick horny layer, but in other respetts the 
specialization characteristic of Achidua is already apparent. 
The gape is narrow, and extends only a short distance down 
the snout, and the manus, even in the younger stage, is already 
much larger and stronger than the pes. ‘The tail is short and 
conical. There is no caruncle, or ‘‘ egg-breaker,” in the snout, 
such as is seen in Ornithorgynchus. A few points in the struc- 
ture of the fore-part of the head in the older stage were de- 
scribed. The mouth has the narrow and tubular eform seen in 
the adult, and thelopg tongue has a horny tip. The glands in 
relation with the mouth and nose are very numerous. There is 
no trace of anf teeth-rudiments, and in many other respects the 
structure of the head shows extreme specialization. jacon s 
organ is large, and highly developed. A well-marked ‘‘tur- 
binal ” is present in it. 

Prof. Howes read a paper upon the classification of fishes by 
their reproductive organs. On comparison of the urino-genital 
organs of those Osteichthyes having a non-abbreviated kidney 
with the same organs of the higher Vertebrata and the Elasmo- 
branchs, the female genital duct and ghe kidney are seen to be 
inversely proportionate in length. No feature more felly cha- 
racterizes the development of the Miillerian duct than the ac- 
companying abbreviation of the kidney and the disappearance 
of its head segment. The persistence of the last-named among 
the Osteichthyes, and its possible retention of the renal function 
in rare cases, taken in conjunction with the mode of develop- 
ment of the ovary duct in these fishes, point to the conclusion 
that the latter is in no way homologous with the Miillerian duct 
as ordinarily understood. @Balfour’s bel®f that the genital dwcts 
are homologous in both sexes of the Teleosteans, is spported 
by the facts of anatomy ; and comparison of the reproductive 
system of the Ganofls with that of the Teleosteans shows 
the two to be modifications of the same common type; and 
the absolute structural community of the parts in the males 
and females of the Sturiones, while further confirming Bal- 
four’s doctrine, is opposed to Jungersen’s implication that 
the subtle défferences in the mode of development of the 
ducts in the opposite sexes of the Teleostei, are indicatige of 
their non-homology. The facts above alluded to justify us in 
regarding the genital ducts of the Osteichthyes, not only as 
homologous in the two sexes, and prinfarily independent of the 
genital glands, byt as distihct structures sed generis, probably 
unrepresented in all other Vegtehyates. The Plagiostomi and 
Holocephali, in which vasa efferentia are pwesent®and the kid- 
ney becomes an accessory to reproduction in the male, may be 

“grouped together intp ea Mephrorchidic® Series, as distinguished 
from an Exthorchidie Series, embrpg@ngethe Ganoids and Tele- 
osteans. Comparison of the port genitales in refation tø the 
coalesced ureters of the Marsincbranehi wath tHe corresponding 
parts of the females of those Teleostei destitute of genital ducts, 
especially in consideration of the facts concerning theelev@lop- 

. ment of the parts recorded by Scott, Liszt, and others, supports 
Rathke’s Gpaclusiog that thaancestors®f the former fishes must 
have possessed genital ducts. The Osteichthyes, although spe- 
cialized‘in respgct to many T@atures Of their Yorganizatign, have, 
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together with the Marsipobranchs, refained the lease modified 
type of urinogenital organs known for living Vertebrates. W. 
N. Parker’s recent and important discovery that, while én 
Protopterus a Miillerian duct is present, °vasa efferentia are 
absent, and the testicular products are discharged through a duct 
more nearly compawable to that of the bofly fishes than to the 
genital ducts of any other Vertebrates, suggests that the deve- 
lopment of 9asa efferentia and the assumption of a genital func- 
tion by the Wolffian duct may have been effected subsequently 
to the formation of the Miillerian oviduct. And further com- 
parison of the Dipnoi with the EJasmobranchii suggests tha: 
the former may have struck off from the Holocphalic branch of 
the latter before the differentiation of the ancestors of its living 
members, 7 

Another paper by Prof. Howes dealtewith the customary 
emethods of descriging the gills of fishes. The gills of Plagio- 
stomes and Marsipobranchs are not unfrequently enumerated in 
relation to the opposite walls of the visceral sacs which give 
origin to them? while those of the higper fishes“ire eRumerated 
in relation to the opposite faces of the septa which bear them. 
The confusion arising out of this is well Mhown to teachers, and 
is, in itself, sufficient to justify the introduction of a revised 
nomenclature for the parts concerned. The facts of develop- 
ment show: (1) [on the assumption tat the mandibular or 
mouth cavity Is serially homologous with a pair of post-oral 
visceral clefts] that each gill lies in front of its corresponding 
skeletal arch ; (2) that the saccular type of gill met with in the 
Marsipobranchs and Plagiostomes is that from which the pec- 
tinate one of the higher gnathostomatous fishes has been derived ; 


Gills of the Marsipobranch-Plagiostome type may be conve 
niently described for general anatomical purposes, as Cysts- 
branchie, and those of the higher Telosteoid type, as /’ctin.- 
branchia ; while the pagts of the individual gills themselves 
should be in all cases enumerated in relation to the visceral 
pouches from which they arise. ‘Thus, the spiracular gill of 
Elasmobran@hs (often termed the mandibular pseudobranch} 
should be described as the hyoid hemibranch, and the opercular 
gill of the higher fishes (often termed the hyoid pseudobranch}! 
as the first branchial hemibranch. The well-known series of 
buccal flamerts met with in certain Chelonia appear to have 
the fundamental relationships of gill-folios, and, in view of the 
discovery of Dohrn and others that the buccal sac would 
appeat, from its mode of development in the Teleostei, to be 
the morphological equivalent of a pair of gill pouches, the pos- 
sibility that these filaments may (at any rate for the most part; 
represent mandibular gills of a reversiona@character must not be 
overlooked. 

Dr. Arthur Robinson communicated some facts relative to the 
development pf the rat and the mouse. The most important 
part of the paper dealt with the relation of the yolk s@c to the 
maternal tissues. The crypt in the werine wall which lodges 
the ovum becomes shut off from the rest of the cavity of the 
uterus by a fusion between the distal proximal walls of the 
uterus. The greater part of the spage so formed is occupied by 
the ovum ; the remaining portions are converted into maternal 
blood sinuses ; the blood uf these sinuses bathes the trophobla-: 
and tbe distal end of the yolk sac. Later, the distal part of the 

, yolk cavity is obliterated by the appositjon of its walls, but the 
| proximaé portion remains; diverticula grow out frem from this 
| into the placenta, which maintai# the intimate relation of the 
yolk sac to the maternal blood. It seems probable, in view of 
these facts, that the yolk sac plays an important part in the 
nutritign of the fœtus, The allantois is a solid mass of mesu- 
! blast containing no diverticulém from the alimeMary tract, and 
| does not bec8me attached to the trophoblast until comparatively 
late in the life of the embryo, z.¢, thegleventh day. " 
Another paper by the sameewas entitled @ Observations upog 


the Development of the Spinal Cord in Aus muscitlus and Au: , 


decumanus: the Formation of the Septa fnd the Fissures.” Thr 


anterior and posterior septa ofthe cord Wore stated to be formed? 


by the spongioblasts of the cord itself, and not by ingrowths of” 
the ervelopifig sheat of pia neater. $ è e 
Prof. Marcus Hartog communicated an outline classification 


of gexual ənd allied modes of protoplasmic rejuvenescence. o 


I. The following modes of rejuvenescence occur in cellular * 
. 


and in certain apocytial organisms :— oe 


e 
A. PLASTOGAMY : the fusion of cytoplasta into a plasinodiu.n, 


fe the nuclei remaining free. ° 


e 
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B. Ka&yocamy : theeunion of cells (gametes), cytoplast to 
cytoplast and nucleus to nucleus, to form a 1-nicleate 
cell, the zygote. The following variations occur :— 


1. IsoGAMY. The union of gametes undistinguish- 
able*in size, form, and behaviour ; this may vary 
as follows :— 


e 
{a) MULTIPLE : between several gametes (up 
to 6). 
(8) BINARY : between a pair of gametes ; 


e ; A 
or, from another point of view — 


© (c) INDIFFERENT: between any gametes of 
the species. 
(a) EXoGAMOUS: between gametes of dis- 
tinct broods only. 
(e) EnpoGaMous: between gametes of the 
e . 


eoume brood only. e 


2. ANISOGAMY : the union of two gametes differing 
chiefly in size; the smaller (mzcro-) gamete is 
male, the larger (mega-) gamete, female. 

3. HYPERANISOGAMY: the female gamete, at first 
active, "comes to rest before fusiog with the mile. 

4. OOGAMY: the female is never actively motile ; 
the male is termed a sperniatozoon, the female an 
oosphere. 


: ; : . 
From another point of view karyogamy is— 


5. ZOOIDIOGAMOUS: one gamete at least is actively 
motile (flagellate, ciliate, or amceboid). 

6. SrPHONOGAMOUS: karyogamy is effected by a 
tubular outgrowth from one or both of the 
gametes. bd 


II. In apocytial fungi multinucleated masses ®f protoplasm 
(ganretoids) may conjugate to form a gygotoid, by a siphono- 
gamous process. The union may be ¢sogamous or anisogamous. 


III. Gametes may be classified as follows :— 
A. According to their formation— š s 
e 
1. Euscuist: formed by repeated complete dfvisions 
from a parent cell, the gametogonium. 


(a)@EUTHYSCHIST: each nuclear division is 
accompanied by cell division. id 

(4) BRADYSCHIST: the nuclear divisions are 
completed before any cell division takes 
place. s 

(c) I@pgcuist : the brood-cells of a gameto- 
gonium are all equal and functional. 

(d) ANISOSCHIST: the brood-cells are unequal, 
some of them being reduced to aborted 
of degraded gametes. 


° 

2. HEMISCHIST: the divisions are limited to the 
nucleus, none occurring in the cytoplasm, 

3 AposcH@stT: the cell divisions do not pccur, but 
a cell diregtly assumes the behaviour of a 
gamete. 

4. SYMPHYTIC: the gameto-nucleus is formed by thë 


fusion of several nuclei. 
e 


B. According to their dekaviour, as— a 
I. FACULTATIVE: retaining the power of develop- 


ais met if Kryogay fails to occur, 
2, OBLIGATORY: with no power of independent 
devel@pment. ° 
.ê 


IV. PARAGENESIS will include the following modes, usally 
grouped under the tegm SpartheRogenesis? apogan® ( 27—parte), 
&e.:—* , 

A. TRUE PARTHENOGENESIS: the direct develépment eof a 


facultative gamete without karyogamy. This may 
ocr į’ the case of— 
e 


(x) Isogametes ; (2) Anisogametes (male and female) ; 
* (3) Oogametes. se 
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B. SIMULATED PARTHENOGENESIS :— 


° 
I. CELLULAR: a cell assumes girectly the behaviour 
of a zygote, bd 


“2, APOCYTIAL: g multinucleate mass of prosopMsm 
assumes directly the behasiour of a zygotoid. 
s 


. 
C. METAGAMETAL REJUVENESCENCE sated 


I. UNICELLULAR : a single cell in the feighbourhood 
of the gamete assumes the form and behaviour of 
the zygote. . .. 

2. MULTICELLULAR :°a mass of cells in the position 
where gåmetes should be produced, assumes the 
haracter of the young organism formed by the 
zygote, 


D. Paracamy or EnpoKarvocaliy ! vegetativé or gametal 
nuclei lying in a continuous mass of cytopjasm fuse to 
form a zygote nucleus, 


I. Progamic paragamy : the fusing nuclei are the 
normal gametonuclei of the progamous cell (ofum 
which has formed 1-polar body). 

2. Apocytial paragamy: the vegetative nuclei of an 
apocytium fuse to form a zygote nucleus. 


The President of the Section read a paper by *himself and 
Miss Dorothea Pertz, on the artificial production of rhythm in 
plants. Theapparatus, devised by the Cambridge Scientific Instru- 
ment Company, was exhibited. The plant is subjected to a series 
of alternate and opposite influences from light or gravitation, 
as the case may be. The plant to be experimented with is 
fixed to a spindle, which, by a clockwork escapement, makes a 
sudden semi-revolution every half-hour. When the clockwork 
is stopped, the plant continues to curve with an acquired rhythm, 
as if the machinery were still in action. e This is siffilar to 
certain natural rhythms—for instance, to the “‘s\gep” of flowers, 
which for a short time continue to open and shut although kept 
constantly in the dark. : 

Prof, Green read a paper on the occurrence of diastase in 
pollen. The starch in the pollen grain serves as nutriment for 
the growing pollen tube, and the presence of the ferment 
converting it into sugar enables it to travel along the growing 
tube. 

Prof. Vines, in a paper upon diastase in foliage leaves, con- 
troverts the opinion of Iof. Wortmann, who stated that diastase 
was eitħer absent from the foliage leaves of plants, or present in 
such minule quantities that it could be of no physiological im- 
portance, Itis this diastase, and not the protoplasm of the cells, 
which converts the starch accumulated in the leaves into sugar. 

Canon Tristram exhibited and made remarks upon the smallest 
known species of parrot, of which the skin measured only two 
inches in length. 
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THE CONGRESS OF HYGIENE. 


WE printed on August 20 (p. 303) an account of some of the 

work done in the Section of Preventive Medicine in the 
Congress of Hygiene. The following is the concluson of our 
report :— ` 

A ALCOHOLI§M. 

Sir Dyce Duckworth, of London, opened a discussion 
on ‘*The Relation of Alcoholism to Public Health andthe 
methods to be adopted*for its Prevention.” 

Prof. Harald Westergaard, of Copenhaggn, followed with a 
paper on the same subject. What are the losses of life, he asked, 
caused to a fopuletion by intemperance? This question can to 
a eertain extent be answered by examining the causes of death 
especially delisium tremens and chgonicealpoholism. It has been“ 
objected that these caus@s of death supply an unsatisfactory 
piaure of drinking excess, becguse the wish to spare the feelings 
of surviving #latives makes returns,of such deaths less trust- 
worthy, and it has therefore been proposed to use other diseases 
as & n@easure—such as liver disease (especially: cirrhosis of the 
liver), Yet it is yorth while to examine the above-mentioned 
causes of death.e In m&st countrias the stajistics ofthe cause of 
death do not allow conclusions with regard to alcoholism corre- 
sponditg to thos for Denmark® and N orway. Bul, at all 
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events, the Statistical d@a sufficiently show that a great pått of 
the civilized world isesuffering greatly from the effects of algo- 
holism. The §nvestigations of the Harveian Society make it 
probable that in London one-seventh, of all adult deaths (majes 
and females) is directlyeor indirectly due to the consequences of 
alcoholic excess. The mortality in England*from aleoholism in 
1871-80 among males 25 to 65 years old was about I per 
cent. of all d€aths—nearly 800 yaar.: What an amount of 
disease and poverty, of moral and physical degradation, is 
wtepregented by these 800 deaths! In Belgium the yearly loss 
of life from delirium tremens dħnong males w&s 330 in 1870-89. 
Still greater have been the devastationsef drinking in Switzer- 
land. Prussia has a yearly loss of froo male#from delirium 
Undoubtedly we should find, if trustworthy dat® 
could be had, tbat chronic alcoholism and delirium tremens 
alone kill ma@hy thousafids®of men every year. What is to 
be done? High excises are generally looked upon as an 
excellent we&pon against alcoholism. But we must not forget 
that even a very high excise, as jn Englafid, does not prevent 
spigtuous liquors from coming within the r¢ach of anybody, so 
long as the number of public-houses is so exceedingly large as 
in this country. If a person has to go a long way to get drunk, 
and if he has in addition to pay a good sum forit, he will stop te 
think before going. Still, high excises seem to have some effect ; 
the German law of 1887 has, for instance, reduced the, con- 
sumption of spirits to a certain extent. But generally the 
reduction of the consumed quantity does not seem to correspond 
with the increase of the excise. An interesting expedient is the 
new State monopoly in Switzerland. Ten per cent. of the 
surplus are left to the cantons for counteracting alcoholism. By 
regulating the price the monopoly acts like an excise, and the 
Government takes care that*only unadulterated liquors are sold. 
The monopoly is reported to have had a good sanitary effect, 
and it kas caused some decrease in the consumption of liquors. 
In connection with &x¢ise and duties every effort is to be com- 
mended which tends to render the access to intoxicating liquors 
more difficult. Among these measures, the three populae 
American systems deferve our attention—viz. the Maine laws, 
local option, and the high-licence system. The first of these 
expedients—the prohibitory system—has been tried in Maine 
and some other American States. According to this system, it 
is prohibited to manufacture and sell intoxicating liquors, the 
only exception commonly being that liquors of “‘ foreign produc- 
tion ” may be imported and sold in the original packages. But 
this exception is unjust, permitting the fan who can affoyd it to 
order as much liquor as he likes, and nearly all reports agree in 
testifying to the perpetual violation of these laws. One curious 
fact from Maine, where the system was adopted in 1881 may 
be mentioned. During the years 1867-86, 8412 divorces of 
marriages took place, being probably several per cent. of the 
yearly number of celebrated marriages. Of these no less than 
960, or 11 per cent., were caused by intemperance, combined or 
not with other causes. It thus seems that intemperate habits 
are rather frequent in this State. Curiously enough, the Stafe 
of Massachusetts (where there is a considerable reverte for 
licences) shows, under early the same regulations concerning 
divorces as in Maine, the same proportion—viz. 1054 out 
of 9853. It seems impossible to suppress the liquor traffic 
in the larger towns. Between the Maine laws and the 
high-liceffce system is an intermediate system—local option. 
According to this, it is left to the citizens of a village, 
town, city, or a largerdistrict, to vote for local prohibi- 
tion. This system seems to work somewhat better than®the 
Maine laws, and it may prove useful in rural districts, the con- 
tro#in small communities being more gasily carried through ; 
but in larger towns it is probably ineffective, tempting as it does 
to a surreptitious liQuor traffic. The third §ystem—high licences 
—has been introduced in sevetal States. Unde» this system 
licences for the sale of liquors can be taken oùt, but the fees are 
eq considerable (for instance, 500 or 1@00 dollars yearly) that 
many small saloons ditappeas® In some cases th@sale of liquors 
through grocery stores is entirely st@pp€d (Illinoisle This sys- 
tem is reported to work well by @ducing the number of drinking, 
saloons, thus Jessening the opportunity for dinking. It is main- 
tained that ‘‘the high-licence system has thrown the liguor 
traffic into the bands of a neSre respectable class of dealers,” 
“and that those who pay high licences g‘ help the authorities in 
the convictlon of bakers 6¥ the law, under’ the fundamental 
principle of self-preservation®, It is glso to be recommgnded to | 
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limit the numbers of licences that maf be taken out. * This is 
the case with the Dutch law of 1881. Still more effective have 
been the efforts in Sweden, Norway, and Finland. The numbers 
of bars have been gradually greatly reduced, especially in the 
rural districts ; and in, most of the towns the so-called ‘‘ Gothen- 
burg system ” has been introduced. According to this system, 
adopted since €865 in Gothenburg, all or most of the licences in 
a town are given to a company which is not allowed to pay more 
than a fixed rate of interest to the shareholders, the surplus 
being spent for the benefit of charitable institutions or forming 
part of the municipal income, The tesult has been a great re- 
duction of the number of bars. In Gothenburg the company in 
1865 took out 40 licenses, but at once reducedethe number 
of saloons to 23. The persons who mage the saloons 

et a fixed salary for the sale of spirits, and are there- 

re not tempted®to encourage the customers to drink- 
ing. Moreover, there is a limitation of the hours during 
which the saloons are open, and other steps havegbeena@aken to 
prevent abuses. Undoubtedly this syst€m—in connection with 
the great diminution of the number of barsein the rural districts 
of the country—has contributed very much to the conspicuous 
reduction of the alcoholism in the three countries before-men- 
tiongd. A very practical expedient is algo the prohibition of 
sale of intoxicattng liquors at groceries and similar shops, and 
this provision ought never to be omitted where steps are taken 
to limit the number of saloons: And Iast, not least, it is highly 
desirable to regulate the opening hours of the saloons. 

De. Isambard Owen, of London, said he took part in the 
discussion solely to correct the numerous misquotations current 
of the “ Collective Investigation Report on Intemperance of 
the British Medical Association,” of which Report he was the 
author. A certain table of figures contained in the Report 
had been quoted apart from the context in such a manner as 
to lead the public to befteve that, în the view of the author 
of the Report, the longevity of abstainers fell below that, 
not only of mederate drinkers, but even of the decidedly intem- 
perate. The conclusions of the Report, as far as concerned the 
general health of the public, were the following :—(r1) That 
habitual indulgence in alcoholic liquors, beyond the most 
moderate amounts, has a distinct tendency to shorten life, the 
average shortening being roughly proportional to the degree of 
indulgence, ®(2) That of men who have passed the age of 25, 
the strigtly tenfBerate live, on the average, ate least ten years 
longer than those who become decidedly intemperate. (3) That 
in the production of cirrhosis and gout,aleoholic excess plays the 
very marked part which it has long been ycognized as playing, 
andthat there are no other diseases anything like so distinctly 
traceable to the effects of alcoholic liquors. (4) That, cirrhosis 
and gout apart, the effect of alcoholic liquors is rather to predis- 


pose the body*owards the attacks of disease generally ghan toe 


induce any special pathological lesion. 

M. Milliet, of Berne, Dr. Norman®Kerr, of London, Mr. J. 
Phillips, of London, Sir V. Barrington, L.C.C., Dr. Robinson, 
of Maine, U.S.A., Sir Joseph Fayrer, Prof. E. Alglave, of Paris, 
Dr. Kinkead, of Galway, Dr. Arthur, ®f London, Prof. Bohmert, 
of Dresden, and Dr. Sonsigo, of Pisa, also took part in the 
discussion. 


On Thursday afternoon, Dr. W. @ Priestley read a paper “On ° 


the Improved Hygienic Condition of Maternity Hospitals,” of 
which the following is an abstract :— . 
During the end of the last century and the first half of the 
present ne, the mortality in maternity hospitals was very large, 
both on the Gontinent and in Great Britain. According to Le e 
Fort, it was at the rate of 34 per 1000, while, according to Miss 
Nightingale, it was only 4*7 per 1000 When pagents were confficd 
at their own homes ; or, accorfing to Dr. Matthews Duncan, 9 
per 100%, equal to 1 in 125. The cause of the increased 


mortality in lying-in hospitals was the pweyalence in these insti- ə 


tutigms of puerperal fever, 75 per cent. being due to this cause. « 
The infectiowsness ofepuerpergi fevem long doubted, was at 
length established, and also the fact that v@rious poisons, Drought 
from the dissecting room—from patients suffering from trysipelas, 
eruptive fvers, and the like—became the germs of infection è 


which might cost the lives of many patient. The researches of e 


Pasteur, Koch, Lister, and others have shown thgt these poisons 
owed their virulence to the presence of microftopic germs which 


wyltiply in the body of patients and produc the, deleterious S 
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results, Hence it came té be recognized that, by preventing the 
iggress of these germs to the bodies of puerperal patients, com- 
parative safety, even in lying-in hospitals, was attainable; and 
the introduction of the antiseptic and aseptic methods has pro- 
duced not only a remarkable diminution of mortality, but also of 
the morbidity or illness incident to the puerperal state. A short 
sketch was given of the modern methods adopted in several 
countries to insure the greater safety of patients in maternity 
hospitals, and of the results obtained in Europe and in the United 
States. The results were very striking, and were attributable 
mainly to the inwoduction of the antiseptic or aseptic modes of 
treatment, although other improvements are not lost sight of. 
In concluding he called attention to an interesting table in 
which were thrown ipgether the statistics of maternal deaths in 
six lying-in hospitals, situated in various countries, since the 
introduction of aseptic or antiseptic methods. With these he 
had contrasted the figures of M. Le Fort before the era of anti- 
septics, Md Mr. Newbgtt, the distinguished President of the 
Statistical Society, had kindly computed for him the difference 
in the proportion of deaths in the two cases :— 


Mortality in Maternity Hospitals from all Causes in various 


Countries of Europe (Le Fort). « R 
BEFORE THE INTRODUCTION OF ANTISEPTICS, 
Deliveries. Deaths. Per roco. 
Total 88,312 30, 394. 34°21 | 
AFTER THE INTRODUCTION OF ANTISEPTICS, 
Deaths which 
would have 
Date. Deliveries. Deaths. occurred on 
basis of Le 
s Fort’s figures. 
Vienna .. 1881-5 .& 15,070@.. 106 ... 516 
Dresden . 1883-7 ... 5.508 ... 57 188 
Russia w+ 1886-9 ... 76,646 ... 290 ..., 2,622 
New York . 1884-6... 1,919... I5 on 66 
Boston . 1883-6 4. 1,233 = 2] a 42 


General Lying-in 
Hospital, Lon- 
don .. 1886-9 ... 


2,585 ... 16 


Total...» 102,961 


Sumber of lives saved out of the 102,961 since the introduction 
of antiseptics— 


e e 
Expected deaths on Le Fort’s basi ves 3522 
Actual deaths ois eas ve és, vee SUL 
° e r ° setae: 
Saving ... cis is was see BOIL 
Se 


Dr. Priestley said it would be seen that while, according to M. 
Le Fort, the maternal deaths in European lying-in hospitals 
were 34°21 per 1000 undeg the old régime, the mortality is now 
reduced to somewhat less than 5 pgr 1000. This computation, 
put in another way, indicates that if the former rate of mor- 
tality had been maintained 3522 maternal deaths might have 
been expected; the atual deaths were only §11. _In other 
words, 301f lives of mothers,were saved as the result of new and 
purely scientific methods of treatment. This, he thought, 
might fairly be stated to be one of the most striking triumphy 
of preventive medicine. It was no mean achievement to rescue 
from death more than 3000 lives gf women in the acmeeof their 
ematurity, and when their lives were most valugble to their 
families. 
Ter. Graily Hewitt, of London, Mr. F. Fowke, of London, 
and Dr. Leduc, of Nantes, sp@k@on the subject. 
A paper was read byDr. J. C. van Dooremal, of The Hague, 
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Insfector-General Lawson and Mr. Weaver spoke on this 
subject. e 


Dr. Lewis Sambon, delegate of the Municipality of Naples, 
reads a paper on ‘‘Measureg adopted for the Preventfon of 
Infectious Diseases and their Relation to our Knowledge of 
Epidemics. ”® ` He first pointed out the similarigy, which is most 
striking, between the modg of development and_ diffusion of 
infectious diseases and ‘some insect pests, such af locusts for 
instance. Both have likewise their endemic areas, both their 
seasons o development, both in some years spread more widely, .. 
and at long interva®& give rise to fegular plagues ; both migrate 
in the same constant dir&ctjon, and both die away out of their- 
Bags areas, fubsiding in the struggle for life. He said that 
the diffusion of species by currents and winds will make us 
understand the peculiarities in-the spread of infectious diseases, 
which had given rise, in aĦ time, to the fnost strarfge theories. 
The influence of atmosphere has been very little stugied in con- 
nection with infectious diseases, and by this he did not mean 
the registration of the prevailing lower winds during an 


ecpidemic, but seriams bacteriological researches in the sinking 


sediment of the atmosphere and in meteoric waters. Instances 
of animals being carried by regular winds or wind-storms far 
Imyond the limits of their homes are universally known. 
Insects of all kinds are often caught hundreds of miles from the 
nearest land, out on the high seas; North Americag birds not 
unfrequently are carried across the Atlantic to Scotland. Far 
more important is the influence of winds and currents in the 
distribution of microscopic animals. These minute organisms 
or their germs, generally adhering to other larger elements 
of dust, are raised and carried By the wind until they are 
allowed to sink again to the soil when the air is in stillness. 
About quarantine Dr. Sambon said that not only our modern 
investigationg proved them useless, but that f long experience 
has utterly condemned them. England has been accysed of 
being commercially and politically interesfed®in the abolition of 
quarantine, and this preconception has unfortumtely prevented 

any from valuing the most scientific and liberal ideas which 
have promoted their opposition to quarantine. No nation can 
boast of having held public health so high above commercial 
interest ; and we must also remember that the English, at one 
time, have been the most sanguine supporters of quarantine, 
Quarantine was first instituted by the old republic of Venice, 
whose life and power lay entirely in commerce; and Dr. 
Sambon said that, although it had proved so disastrous 
to finagce, so useless*to sanitation, and so vexatious to 
liberty, he was proud that they were a glory of his country. 
Dr. Sambon concluded that the most important and perhaps 
the only satisfactory means against infectious diseases was the 
sanitation of towns and the hygiene of men. In speaking of the 
sanitation of towns he said how vast ‘areas of the old city of 
Naples had been recently pulled down and new districts had been 
built. A large and splendid supply of water has been intro- 
dyced since 1887, andwvhen the drqinage is completed, Naples 
will be one of the healthiest towns of Europe. He spoke of the 
poor classes of all our large towns, and said how they were the 
culture grounds of epidemics, and finisked by saying that it is 
not enough to improve the sanitary conditions of a town, but 
that the principles of hygiene should be impressed on the minds 
and consciences of people, because there could’ be no public 
hygiene where private hygiene was not understood. 

Deputy-Surgeon-General Bostock, C.B., and Sir Vincent 
Barrington, delegates of the Metropqlitan Asylums Board, read 
ajofnt paper on ‘ The Hospital and Ambulance Organization of 
the Metropolitan Asylums Board for the Removal and Isolation 
of Infectious Diseases#’ The paper was illustrated by plans, 
diagrams, and models. , 

Surgeon-General ostock said that the prefent accommodation 
for fever andediphjheria congists of six hospitals :— 
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district. THe position of these hospitals is shown on the tap. 
The average length ofsthe journey a patient has to be carriedeto 
reach the hospftal nearest to his hogne is three and a half miles. 
Durifig 0886-87 the number of beds gn the eastern and westarn 
districts was found to ba insufficient, and steps are now being 
taken to establish gn additional hospital in the North-East of 
London, and to increase the number of beds in the Western 
Hospital to 40. These additions wili five a total number of 
beds for fever and diphtheria of 2959,%or one bed for every 
1423 jnhabitants, The total number of cases of fever agd diph- 
heria admitted into the manag&s’ hospitals frm 1870 to the end 
of 1890 was 55,204. The accommodation for small-pox is the 
Floating Hospital at Long Reach, fiffeen miles Below London 
‘Bridge. It contains 350 beds for acute and severe cases on board 
the 4t/as and the Castalia, the Endymion being used for ad- 
ministrative purposes, ahd Boo in the*convalescent hospital at 
Gore Farm, four miles distant from the ships, giving a total of 
1150 beds. ° The number of small-pox cases admitted into 
Hospital since 1870 to 1890 is 56,979. To this number must be 
caddggl 1028 cases other than small-pox, making a total of 58,007 
admissions. The river service is exclusively used for small-pox 
cases, and consists of three wharves on the Thames in London 
«for the embarkation of patients. The wharves, as shown on thee, 
map, are the ‘‘ West ” at Fulham, the ‘ North” at Poplar, and 
the “South”? at Rotherhithe. In each there is a floating pier 
Kn deep water, approached by a bridge, and a shed into which 
whe ambulance carriage drives, with an examination room. As 
an example of the work, it may be stated that during the small- 
pox epidemic of 1884-85, 11,060 cases were removed from their 
homes to the Floating Hospmal, 175 doubtful cases were sent : 
from the wharves to the land hospitals, 38 cases were detained 
Kn London on account of fog,°and 35 persons, not having small- ; 
wox at all, were vaccinated and taken home. The greatest 
sumber gf patients taken down to the Floating Hospital in one 
day was 104, by the %eW Cross, in three trips. At the close of 
the epidemic thes Ambulance Committee were able to report 
«he satisfaction they felt that so large a number of persons of 
doth sexes and all ages? most of them in physical suffering, and 
nany helpless from disease, had been carried in all weathers, 
-hroughout all seasons of the year, and to a great extent 
luring the hours of darkness, without discomfort or detri- 
nent to the patients, and without mishap to any person 
whatever. 

Sir Vincent Barrington, after urging the importance of ' 
reserving statistics of work done from an¥economical, as yell as ' 
« sanitary point of view, presented statistical papers of fever j 
«nd small-pox cases treated in Board hospitals. He com- | 
nented upon the supposed prevalence of disease in 1887, ! 
and urged every publicity to be given to Board work, to get , 
ever the old prejudices of the working classes against send- | 
ng patients to the isolated hospitals. He showed a chart | 
Memonstrating that the increased use by the public of the Board : 
«ospitals and the transport from 1879 to 180, had been followed, 
ey steadily decreasing fever fhortality in London. Now over ; 
malf the cases of scarlet fever in all London are probably tréated 
n Board hospitals. He ereferred to the improved sanitation of 
Rwellings and the decreasing severity of the type of the : 
Misease as factors in the decreased mortality observed. He, 
sresented small-pox pedigrees in non-epidemic times, show- 
«ving in OMe case that 19 persons, in another 10 persons, 
vere infected from a single case. Also that 20 cases of the 53 
reated this year had been parren of infecting others as they 
vere so rapidly removed to floating isolated hospitals. TRe 
deduction drawn was that the rapid system of removal of recent ' 
ears by the combined land and river service of thc Board ' 
ad a sensible effect in checking a possible epidemic. He, 
sresented the formg® for recording the evidence of the ex- 
stence of vaccination cicatrice? of the improved system 
dopted after conferences with Board medical ‘officers and the 
«acgl Government Board, and advocated «ther sagitary bodies 
«dopting ‘the same syst®m, thu$ facilitating the compilation of 
tatistics, invaluable for the advancé Of science, and®therefor 
or the treatment and check of sma¥-pox, and, the eonsideration 
f protection by vaccinations 

Dr. Seaton, of, London, Dr. Armstrong, of Newcastle, Ds. 
Judfield, of London, Prof. S3kvis, of Amsterdam, and Dr. 
Tauser, of Madrid, also spoke on this sulgect.* , 

Surgeon-Gdheral B€atson, .D., of Eastbourne, read a 





aper on ‘*Prevention of Dise@ in Greving Tewns.”” e 
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Prof. Stokvis and Dr. Dickson spoke*on the subject. 
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Dr. Pistor, of Berlin, read a paper entitled ‘‘ Ueber die Des- 


infection,” of which the following is an absttact. Dr. Pistor 


dealt with the general rules and methods to be observed in the 
disinfection of infectiqus diseases. Such rul@& should be short, 
clear, and capable of being understood by everyone. Incinera- 
tion and boiling for half an hour are, of course, very effectual 
disinfectants, but they are not always applicable. A I to 2 per 
cent. solution of caustic soda is a very useful disinfectant. Other 
methods are steaming, mechanical cleansing (such as rubbing, 
brushing, &c.), carbolic acid solution (2 to 5 per cent.), lime- 
water containing about 20 per cent. of caustic lime, and aI to 2 
per cent. solution of calcined carbonate of soda, Th€se methods 
and solutions are effective against all the peisons of infectious 
diseases. The head of the house or institution ought to be 
responsible for the disinfection under the direction of the doctor, 
and a record ought to be preserved of the mode of disinfection 
used. e è eu? 

Sir William Moore, K.C.1.E., Q.H.P., read a paper on ‘The 
Prevention of Fevers in India,” e 

A discussion followed, in which Surgeon-General Coox of 
Bombay, the President, Surgeon-General Beatson, Dr. Leduc 
of Nantes, Dr, Payne of London, Surgeon-Major Poole of 
London, and Dr.W. Dickson, R.N., took part. 

Dr: Prospero Sonsino, of Pisa, read a paper on “ The Princi- 
pal and most Efficacious Means of preventing the Spread of 
Entozoal Affections in Man,” 

Dr® Sandwith, of Cairo, and the President, made a few 
remarks. 

Dr. F. M. Sandwith, of Cairo, read a paper on ‘‘ Cholera 
in Egypt.” 

Dr. Stekoulis, of Constantinople, and Dr. Simpson, of Cal- 
cutta, took part in the discussion. A 

Dr. Curgenven, of Teddington, read a paper on “The Dis- 
infection of Scarlet Fever and other Infective Disorders by 
Antiseptic Inution.” 

Dr. W. Gemmell, of Glasgow, spoke. 

Dr. Phineas S. Abraham, of London, read a paper entitled 
“t On the Alleged Connection of Vaccination with Leprosy.” 

Mr. Milnes, of London, Dr. Cassidy, of Toronto, and 
Surgeon-Majy Pringle spoke on this subject. 

Dr. J. P. Williams Freeman, of Andover, read a paper en- 
titled *‘Jmportaħce of more actively enforcing Ventilation : 


suggesting a Standard of Air Impurity as a Basis of Prosecu- e 


tions.” Dr. Freeman said that ventilation is of well-recognized 
importance ; the causation of phthisis is a good example of 11. 
Foul®air is a cause of tuberculosis in three ways: directly, by 
supplying the bacillus to the lungs, and through the saliva to the 
intestinal canal; dzdtreetly, by causing tuberculosis in cattle. 
and by so reducing the human body’s vitality as to rend@® i: a 
suitable nidus. The bacteriologist leadg ye to expect that fresh 
air will be hostile to the virus ; the demographist shows that 
the death-rate from phthisis increases from islands, coaste dis- 
tricts, agricultural districts, small towns, to large towns ; also 
in occupations, according to their exfosure to the open air, 
from farmers and fishermen wp to drapers and printers (see Dr, 
Ogle’s table). The loss of health from want of ventilation is so 
familiar as to be little thought of, but the deaths from phthisi. 
alone, fully preventable, must be enormous. The Public 
Wealth and Factories Acts provide®for proper ventilation of 
buildings. Any standard that public opinion, lay and medical, 
mey demand might be enforced. Beyond seeing to the cubic 
space in common lodging-houses, practically nothing is done, and 
the air of Buildings is often “dangerous and injurious to health.” 
An inspector sould frequently “sample” the air of builfing., 
and if it exceed a certain limit of impurity the owner shoull ige 
prosecuted, cubic space and meags gf ventilatien being left for 
the architect; the limit to be when the air inside a build- 
ing contains twice as much carbonic dtid gas as the air 
outside at the same time. This woul@eisually correspond 
to DS Chaumont’s ‘‘ Rather close, organic matter becoming 
perceptikle.” Students*of prevghtive m&dicine should dengand 
Polluted air is 
as recognizable, preventable, and harmful as unsound food or bad 
water? and should be treatefl on the same lines. 

Two other papers were taken as read, one èy Dr. S. Lodge, 
Jun., of Bradford, entitled ‘‘On the Occurrence,of eh® Broncho- 
pulmonary form of Anthrax amongst Rag-pickers in England, 
ané@ Suggestions for its Prevention,” and one by Dr. Hs, Rident, 
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of Elbæuf-sur-Seine, entitled “Des Troubles du Côté des agents 
&e la Respiration chez les Fileurs, et de leur Conséquences.” 

After a speech*by the President, complimenting the Secre- 
taries on their work, and a vote of thanks to the President, the 
meetings of the Secflon terminated. . 
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SOCIETIES AND ACADEMIES, 
“LONDON. 


Entomological Society, September 2.—Mr. Frederick 
DuCane-Godman, F.R.S., President, in the chair.—Mr. G. F. 
Scott-Elliot exhibited a series of various species of Diptera 
collected on Ranunculaceae, Papaveracee, and Cruciferae. He 
said that during the past summer he had studied about forty 
species of plants belonging to the orders named, and that they 
had all been Visited byeinsects which were pr8bably necessary 
for nectariferous flowers. The majority of the Diptera caught 
were not confined to'one species or even genus, but, in view of 
the unmodified character of the flower in the orders named, this 
was only to be expected. Mr. Verrall observed that certain 
insects affected certfin plants, but that the Gerantacee Were 
seldom visited. The discussion was continued by Mr. McLach- 
lan, Mr. Kirby, and others.—Mr. W. L. Distant exhibitéd a 
specimen of the orthopterous insect Hemisaga hastata, De 
Sauss., which, in the Transvaal, he observed to attack and feed 
on Danais chrysippus, a butterfly well known from its protective 
character and distasteful qualities to have a complete immunity 
from the usual Lepidoptera] enemies, The //emzsaga lurked 
amongst the tops of tall flowering grasses, being consequently 
disguised by its protective resemblance to the same, and seized 
the Danais as it settled en the blogm. From close watching 
and observation, Mr. Distant could discover no other danger to 
the life of this well-known and highly protected butterfly. —Mr. 
T. R. Billups exhibited four species of Diptéra, which he 
believed to be respectively Oxycera terminata, Pipezella 
annulata, Clidogastra puncticeps, and Oxyphora arnica, 
taken at Oxshott, Surrey, on July 11 last. He men- 
tioned that all of them were recorded in Mr. Verrall’s list only 
as ‘‘reputed British.” He also exhibited a ¢pecimen of 
Hypoderma boujs, Deg., taken at Plumstead og July 29 last.— 
Dr, D. Sharp, F. R.S., exhibited several species of Lorficultda, and 
®alled attention to the diverse conditions of the parts representing 
the wings in the apterous forms.—Mr. H, Goss exhibited living 
larvee of Scoria deal®ta, reared from ova. They were feeding 
on Polygonum aviculare, but not very freely; Brachypodium 
sylvaticum had been named as a food-plant for this species, but 
he did not find that the larvee would eat this or any other grass. 
ev. Dr, Walker exhibited, and read notes on, a collec- 
tion of Lepidoptera, Slymenoptera, Coleoptera, Neuroptera, 
and Diptera, which he had recently made in Norway. 
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Academy of Sciences, Septenfber 7.—M. Duchartre in the 
chair.—Remarks on the influence that the aberration of light 
may exercise on spectgoscopic observations of solar prominences, 
by M. Fiteau, Several observers have recently me@usured re- 
markably high velocities in olar prominences by the application 

Of the Doppler-Fizeau principle. It is evident that if the matter 
of which the eruption consists be ejected in the neighbourhoof 
of the ecliptic with a velocity equal to that of the eagth in its 
orbit, fhe préminence will sufet an apparent displacement of 
20°°445, in the same manner that a star is displa@d by 207°445 
owing to the motion of ghe earth combined with the velocity of 

elight. Aberratio& should therefore be taken into account in 
determining the positjons and heights attained by the phenomena 
in question.—On the namber of roots common to several simul- 
taneous equations, ba M. Emile Picard,—On the blending ofsepa- 
rate chromatic sensations percejved by egch of the two eyes, by 
M. æ, Chauveau. 
ately received on the corresponding points of the two retinas and 
transmitted respectively to the nervous centres, d@ they blend 
together at these centres and give rise to the sensation of the 
resultant colour? This is the question investigated by the 
author. A®h@heefinds that there is a real blending of the colour 
perceptions resulting from the independent excitation of each of 


~a the two retinas. *-On the influence of the products of the culete 
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of 2&phylocegue doré on the vaso-motorenervous sy$tem and on 
theeformation of pus, by M. S. Arloing.g-Observations of the 
asteroid discovered by Dr.g Palisa on August®30, made at 
Towlouse Observatory, by M. E. Cosserat. Three obsegvafions 
for position were made on September 1 and one on September 2. 
—On the distributiofi in latitude of the solar phenomena obseryed 
at the Royal Observatory of the Roman Collége during the first 
half of this year, by Me F. Tacchini. Prominenees have been 
most frequent in the southern solar hemisphere, as was also the 
case iy X89 and 1890, and the maximum of frequency in, tle 
zones +Æ 40°-50°.® The spots ai facule have preserved" their’ 
preponderance north ofethe equator, with maxima of frequency 
in latitudes @ightly loWer than the prominences. All the 

henomena have been rare near the solar equator.—Direct 
synthesis of primary alcohols, by M. Paul Henry.—-On some 
attempts to reproduce acie rocks, b® Me H. Le Chatelier.—- On 
the quantity of starch contained in th® tubercles of the radish, 
by M. P. Lesage. , 
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Livingstone and the Exploration of Central Africa: H. H. Johnston (Philip). 
—My Water Cure: S. Kneipp, translated (Blackwo2d).—Monthly Weather 
Repos of the Meteorological Office, May to December 1887 (Eyre and Spottis- 
woode).—Hourly Means, 1887 (Eyre and Spottiswoode),—Meteorological 
Observations at Stations of the Second Order, 1887 (Eyre and Spottiswoode). 
—Quarterly Weather Report of the Meteorological Office, July to December 
1880, and October to December 1880 (Eyre and Spottiswoode),—Cyclone 
Tracks in the South Indian Ocean (Eyre and Spottiswvode).-~Manufacture 
of Sulphuric Acid and Alkali, vol. i, Sulphuric Acid, 2nd edition : Dr. G. 
Lunge (Gurney and Jackson).—A Hand-book of the Destructive Insects of 
Victoria, Part 1: Č. French (Melbourng, Brain).—Notes on Elementary 
Physiography : H.C. Martin (J. Hey wood).—Peloponnesische Bergfabrten : 
Dr, A. Philippson (Wien).—An Account of British Plies, Part r: M. C. E. 
Leigh and F.’ V, Theobald (&. Stock). —Studies from the Kindergarten, 
vol. iv., No, x (Laurie) —Carta delle Strade Ferrage Italiane al @* Aprile, 
1891 (Roma).~~Jahrbuch der k. k. geologischen Reichsanstalt, Jahrg. i899, xl. 
Band, 3 and 4 Heft (Williams and Norgate).—Himmel und Erde, sept- 
@mber Berlin, Paetel).—L’Anthropologie, 189r, Tome ii., No, 4 (Paris, 
Masson).— Journal of the Royal Horticultural Gociety, vol. xiii, Part 2 
(217 Victoria Street). 
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e HYSICAL UNITS*AND CONSTANTS, , 


Zllusirations of the C.G.S. System of Units, wth Tables 
` of Physic Constants. By Prof. Everett, F.R.S. 
(Londorw: Macmillan and Ce., 4891.) 


ae may be taken to be the fourth edition of a work | 

: first published by tle Physical Society ih ‘a some- 

. what different form. Those whor know Dr. Everett need 
not be told that he has done everything tflat it is possible 
for an accurate, painstaking author to do, to bring each 
successive edition as wear to pegfection as possible. The 
value of the work to’ the physics investigator is exceed- 
ingly great, as everybody knows ; byt it is not so generally 
well known that it is an extellent class exercise book for 
students. There is much new matter in this edition, in- 
cluding determinations of viscosities, terrestrial magnetic | 
elements, magnetic properties of iron and other sifb- | 
Stances, and heat measurements. 

The labours of many men have given to the present 
generation this beautiful system of units, which has made 
physical calculation so easy, and which has pointed out 
in certain cases the directions in which new discoveries 
might be expected. And it only requires a short study of 
certain parts of this book to put any student in such 
possession of the system that he can use it with certainty 
and.éase. Indeed? to become well acquainted with the 
scientific method of calculation has almost been made 
too easy for certaia clever men of our acquaintance. Tt 

is far nobler to swim the Hellespont than to cross ina | 





steamer, At the present time many clever men are 
possessed by a mania for crossing the Atlantic in boats 
of eighteen feet keel. It adds much more to one’s credit 
to talk of all kinds of hybrid and home-made magnetic 
influences, than to use the simple*idea of self-inguction. 
In the same way it is unfair to say that certain practical 
engineers shirk the study of Dr. Everett’s book; it is 
much better to put it that these gentlemen have too much 
originality to follow the easy path, and when in their 
practical applications of physical principles they adopt 
all sorts of ingenious units of *their gown manufacture J to 
whose use there are limits in all sorts of ways, eve can 
even feel sorrowful over their skilfulness, without attempt- 
to thwart their ambifion. 

The mechanical engineer is accustomed to the use of a 
curious unscientific want of system in his calculations. 
His unit of force is the weight of a pound in London. 
His velocity‘is in feet per second, perhaps, in the very 
same calculation as that in which his pressure i$ in 
pounds per square inch. It seems to be too late to 
change this. No engineer can vehture to educate his 
pupils in the use of the C.G.S. systèm for mechanical 
engineering calculations. Mrs? Ali Baga mitasured her 

old by the quart, and a mechanical engineer thinks 

“ahd designs and talks witk other engineers*in the usual 
shop units; and we may as wel think of altering pur 
decimal system to a duodeĉimal ons aso talk of arf 
alteration in the mechanical engineers methods of cal- 
culation. It fs a very great pity, but the difficdlties in 
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notice. Butin new applications of physics, iņ electrical ° 
engineering, for example, the use of the C.G.® system is 
not only easy ; it requires a large amount of ingenuity in 
any engineer to calculate in any other than in C.G.S. 
units, unless, indeed, he ignores all the experimental de- 
terminations already made for him ‘and tabulated in the ə 
C.G.S. system. And yet such ingenuity has already been 
exercised, and laborious investigations have been carried 
out by some electrical engineers, with the result thaw 
certain parts of electrical engineering are getting to be 
even more unscientific in the units employed than any 
part of mechanical engineering. On beh@lf of the cul- 
prits we may say, however, that ever? Dr. Everett’s book 
—their best gutle—has not given them the precise in- 
formation that it might have done. In the subject of 
heat, we caf now ignore the stegm-engiffe constructor ; 
we can say to him, “Go on using yqur wretched pounds 
per square inch and your foot-pounds per minute, and 
we will go on using our dynes per square centimetre and 
ofr ergs persecond because we art nearly independent 
of one another”; but we can make no such speech to the 
electrical engineer. We physicists have to say to him 
that we rely upon him to make new discoveries, to state 
to us new problems; and if he gives us information in < 
vague units of his own, we cannot tabulate it for general 
use, and if he does not state to us his problem in the 
usual language, we are unable to understand him, and 
we can be of no mutual use to @ach other. But when he 
says to us that our language is cumbrous, that he has ideas 
to express*for which we have no words, when he uses 
towards us, properly for once, that adjective “ academic” 
which has been more misused than Shakespeare’s word 
“occupy,” the culprit and the judge change places. 

We caw blame him if he invents unsystematic units, 
but not untilewe have given him the language and units 
that are correct. And in some particulars the electyc 
engineer has the right to blame us. For example, our 
definition of unit electric current is $o stupid that a mul- 
tiplier or divisor of m or 4m enters quite unnecessarily 
into all electro-magnetic calculation. 

Concerning electro-magnets and the magnetic Arcuitéf, o 
a dynamo machine or a ‘transfeffmer, the practical en- 
gineer has a simple and quite modern way of considering 
problems, not yet recognized in guch orthodox books as 
this of Dr. Everett. Magneto-motive force and the 
magnetic resistance of a circuit are expressions which 
cannot be found in such a book, and it is not at all un- 
usual fer the orthodox physicist to treat the itlea under- * 
lying the use of such expressions with profound con- 
eempt. The engineer and experimenter care less than 
nothing for “magnetic susceptibility” or for “ intensity | 
of magnetization,” or for * free magnetism” ; these are 
to him, mementos of the time of twelve years ago, when 
the inventor made bricks in Egypt, andgthe very clevéregt 
mathematical electricians were only distinguished from , 
other inventors by the greater magpitude of their blun-, 
dere. Dr. Hopkinson and Mr. Kapp ‘and Mr. Bosanquet” 
have əgive® us sinfple way’s of Zezling with practical 
problems, and some of these are now knownetd every 
apprentice of an eleatric engineering factory; but wee 
know of no mathematical treatise in evhich they are re- ° ° 


cognized. Is it too much to hope thay Ter ®Everett, in ` 


his next edition, will ignore the orthodox critics, and 
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‘the way of refor seem to be imsurfnountable. The 
story of these difficulties” is too s for the present 
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mention ampere-hours, and ampere-turns, and Board of 
*Trade wits? It would perhaps be going too far to 
expect him to speak of the drop of potential per ampere 
th 100 yards of “4a cable of nine-seventeens,” for he does 
not aim at displacing the electricians’ pocket-books ; but 
it is to be remembtred that of all engineers the electrical 
engineer is the one who is most inclined to orthodoxy, 
who most leans upon the mathematician and physicist, 
who is most likely to use such a book as this ; and if Dr. 
Everett can stretch a point in his favour, and devote, say, 
four pages to “electrical engineers’ pocket-book” in- 
formation, i will bind the electrical engineer to ortho- 
doxy for ever. Why, for example, should Dr. Everett 
define the “impedance” of a circuit merely with refers 
ence to the circuit when conveying one particular kind 
of alterfating current? 

This book deserves much more than a short notice, 
and the time may perhaps come when one of our leaders 
will write a long critical article on the whole subject of 
units, pointing out the great differences in. derivatione of 
calorimetric units, for example, and the mere dynamical 
units employed in mechanics and electricity—an article 
which will teach the student that, although electric resist- 
ance has the same dimensions as a velocity, yet thi8 is 
a very different thing from the statement that it zs a 
velocity ; that, in spite of Paris Congresses and Committees 
of the British Association, sec-om is a scientific name, 
and guadrant is not. But, over gnd above all this, the 
writer of the article must not be, as the present reviewer 
is, a poor specialist ; he must criticize this baok from the 
point of view of the general physicist. This book contains 
the results of all the best experimental work of more than 
a century. It isa book of mnemonics, A single line in 
the whole book recalls to us those magnificegt memoirs 
of Dr. Andrewg which revolutionized our idgas on liquids 
and gases, and yet that single line is quite enough fo the 
physicist. It is dreadful and yet pleasing to think that 
all the work of a gøeat man, or perhaps of a generation 
of great men, may be condensed into a single line of in- 
formation in such a book as this. Would Dr. Andrews 
troubl@himself very much over this fact if he®were alive? 


° or would he console Wigself with the thought that every 
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physical fact discovered since 1869, and here recorded, 
was, to some extent, discovered through him, because 
he had made all physic#l workers his pupils? Would he 
need the consolation that Newt®hn is not once mentioned, 
and that Sir William Thomson has less space devoted to 
» him than the meane& of his pupils? Hundreds pf years 
hence, the scientific worl@ will be the better for the ex- 
perimental work now going on, and it will have forgotten 
the name of almost every worker. Our determination of 
something issonly right to foue significant figures, ànd so 
it will hever be quoted because a man of ext century 
wile have measured itewith accuracy to five significant 
figures. How many of us*cah be sure that a single line 
of such a book as tHfs, published a century hencefwill be 
‘devoted to the rec& of any of his experimental results? 
Is thgre or is there mot a satisfaction in kyowing that, 
one thousand, year? Hence, the names of even Faraday 
2 and Maxwell and Thomson will be as little known as 
The age dgserves a Homer, and a memory of 
thousands ef years ; and one book of the epic ought to be 
alist of all the men mentioned by Dr. Everett, saying 
NO. 1143, VOL. 44] 7 
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what weapons each of them had brought for the common, - 
fight against the po@ers of darkhess. But alas, the new 
Homer will probably not come in® being for another 
thrée hundred years, and he will be a®blind poet, and he 
will probably immortalize, the wrong people. é 
+ JOHN PERRY. 


‘OYSTERS. 
Oystens gnd all about them. Being a Complete History 
of the Titula? Subject, ethaustive on all point * of’ 
necessary and- curidys information from the Earliest 
e Writers to those of the Present Time, with numerous 

Additions, Facts, and Notes. By John R. Philpots 

(London and Leicest@r: Richa?qs6n and C8., 1891.) 
The Oyster: a Popular Summary of a Sctenkific Study. 

By Prof. W. K. Brooks, ,of the Johns Hopkins Uni- 

versity. (Baltimore : Johns Hopkins Press. Longpn 

Agents: Messrs. Wesley, 1891.) 

H ISTORIANS of the oyster revel in ambitious titles. 

“The Oyster: Where, How, and When to Find, 
Breed, Cook, and Eat it ” suggested a somewhag extensive 
field for the tiny octavo which Cruikshank illustrated, 
but yet greater anticipations are raised by the title of Mr. 
Philpots’s contribution to the subject. 

Unfortunately, this promise is not borne out; not 
from lack of labour on the writer’s part, but fiom the 
want of that critical knowledge which c@n alone make a 
compilation of this nature valuable., Jr. Philp@ts has 
thrown together, with but little arrangement, into two 
Volumes of 1300 pages, scraps from, every conceivable 
source relating to the oyster, and this Without any critical 
treatment whatever: all are oysters that come to his 
dredge. Since at least as much erroneous information is 
current about the oyster as about any other well-known 
animal, and since it appears to exert nearly the same 
deleterious influence ¢ the horse on the truthfulness of 
those who deal in it, it will be readily understood that the 
1300 pages abound with errors and contradictory state- 
ments, and form a most untrustworthy guide to the 
complicated subject of which they treat. 

The melancholy side of the situation is that, had the 
compiler, evidently an enthusiast for his subject, devoted 
th time and labour%xpended ow the collection of para- 
graph? from untrustworthy authorities, to qualifying him- 
self for his task by obtaining a personal and practical 
acquaintance with the oyster in all its relations of life, 
he might have produced a less bulky work, but one of 
permanent value; as it is, the only passages which we 
have been able to identify as indicating that,Mr. Philpots 
hasgeen an oyster or an oyster-ed, are to be found in 
his account of ten sorts of oysters sent to him by a 
London dealer, amoag which, by the way, the real native 
does not occur (pp» 332-36), antl in chapter xix., contain- 
ing a short gccount of the Poole fisheries. 

To correct thé errors of Mr. Philpots’s authorities, and 
to “indicate gis omiSsions, would bg t to criticize, not ope e» 
book, but all the readilyeapcessible matter which has been 
ritten on oysters for theelast half-century ; accessible 
matter only, for even as a compiler Mr. Philpots has 
not® the requisite qualifications for hig task, being 
seemingly dependent, for his ‘information about foreign, 

oysters upon tHe translations “ind ab&tracts which have 
e e ° 
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appeared ffom time tg time in the Report and Bufetin 
of the United States Fish Commission, and upon the 
Hagd- books” &c., to the In@ernational Fisheries Ex- 
hibitio&. These, with Grenvill@ Murray’s “The Oyster, 
Where, How, When, ” &c, (1861 and 1863), Williams's 
“ Silvershell ; or the Adventuresgof an Oyster ” (1856), 
and Eyton’s! “ History of the Oyster” (1858), are the 
chief part of his stock-in-trade; to which may bg added 


“newsbaper articles, reviews extracts fron? popular natural 


histories, &c. Besides these “guthoritiey” some fifty 
pages, largely taken from Gwyn Jeffreys’s “ Conchology,® 
deal with Brachiopoda(!), Anomiade, Pectinide, and 
Ostreidz ; ander the‘lqtfer family® there is an account of 
Ostrea edugs, but none of Ostrea (Gryphea) angulata 
and virginica, although the book doe% not profess to be 
confined to the former species ; ; and abq@it 212 pages are 
occupied by reprints of Parliamentary papers of various 
sorts, e 
The only chapter in which we are at one with Mr. 
Philpots is that in which an appeal is made toethe 
Government to take the “oyster question ” seriously in 
hand, though even here we cannot but regret the tone 
in which he speaks of the Board of Trade. Unhappily, 
‘however, there is no denyifig the fact that the inspectors 
‘sent by the Board to repost on oyster fisheries have often 
been unfit for their task, and have, sometimes at any 
«ate, begn freely fooled by interested parties, for want of a 
dittle practical acqfaintance with their subject. This has 
been pointed oft again and again, not only as regardse 
oyster fisheries, but @lso in connection with other fishery 
questions ; but it cannot be pointed out too often. A 
Joint to which Mr. Philpots should have drawn public 
uttention is that, if the proposition to move the London 
ivainage outfall to Foulness take effect, the best of the 
ew remaining grounds for breeding the almost extinct 
“native” (sensu stricto) will in all probability be ruified. 
A book of a different calibre is that of Prof. Brooks. 
‘t is avowedly merely an attempt to rouse the State of 
Maryland to take such measures with regard to the oyster- 
isheries as can alone prevent their ruin, measures such 
:s some other States have already taken with marked 
wuccess. It is hardly necgssary to say of Prof. Brooks 
hat his little book is a clear and accurate summa®y of 
shat is known about the American species, for few men 
an speak with more authority on the subject. We can 
anly hope that the Legislature to which he appeals may 
"e more far-sighted than our own. Had the restrictions 
hich he advocates been laid on our English public beds 
ifty years ago, the rare “native” might be almost as cheap 
ow as in those almost forgotten days when the market 
‘as pot yet flooded with French agd Dutch produce 


osing as the genuine artiele, and oygter grottos were 


familiar feature of the streets, , a 


*.THE DESTRUCTION OF MOS QUIFOES. 
wagonjites v. Mosquitoes. (New York: D. Appleton 
and Company, 1890.) . 
G book before us ‘consists of ire prize egsays 
written in” response toe’: circular issued in 1889 to 
The Working Entgmologists of thè Country,” offering 
tain prize$ for essays congaining original investigations 
1 methods for destroying thé mosquigo and the house-fly. d 
NO. 1143, WOL» 44 
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The prizes were offered by Mr. R. H. Lamborn, whose 
position as Director of the Lake Superior,and Mississipp? 
Railway had caused him to spend a considerable time 
encamped in the swampy forests whéch surround the 
head of the great lake. Here he came.into contact with 
mosquitoes df the most irritating kind, and here he made 
the interesting observations on their destruction by dragon- 
flies which stimulated him to offer the above-mentioned 
prizes. The lines laid down in the circflar as to the 
direction which the investigations should fellow have 
reference chiefly to the destruction of these insect pests 
by dragon-flies. Che competitors were also required to 
examine which species of Odonata are best adapted for 
the purpose, tg investigate their habits, andgthe possible 
methods of breeding them in large numbers. But al- 

though this line of inquiry is suggesPed, the practical 
object of the investigation is to determine whether it is 
possible to diminish or extinguish th¢ noxious Diptera, 
and if so, by what means. 

The essay which gained the first prize is by Mrs. C. B. 
Aaron, who gives a careful account of the habits and 
life-leistory of both the Diptera in question, and of the 
Odonata, and then considers the advisability and the 
means of exterminating the former. The gravest charge 
which is adduced against these Diptera, apart from the 
irritation they cause, is that they gct as carriers of such 
parasites as Filaria, and possibly of some species of 
Tenia, whilst they undoubtedly serve to disseminate 
Bacteria associated with certain infectious diseases. In 
their favour it may, however, be said that they act as very 
efficient scavengers, especially during the larval period 
of their life-history ; and itis a very open question whether 
the world w8uld be much benefited by the total extinction 
of the *vo gen®ra Culex and Musca. Without attempt- 
ing to decide this point, Mrs. Aaron proceeds to consider® 
the possibility and the cost of attengpting their exter- 
mination. 

The plan of pitting the dragon-fly against the gnat—a 
plan similar to that which Prof. Riley has brought to e 
such a successful termination by enc qiraging the destruc- 
tion of the orange scale, Zcerya purchasi, by means of a 
small beetle, the Vedalia cardinalis, imported ‘rom 
Australia—is dismissed in a few words, for reasons 
which are considered at greater length in the follow- 
ing essays ; but several mechanical means are suggested, 
the most promising and cheapest of wich, in thg case ot 
the mosquito, is to spray with crusle petroleum all collec- 
tions of stagnant water which cannot be easily drained. 
T&e oil forms a thin film on the surface of the water, and 
effectually clogs the aperturę of the breathing tubes as 
soon as the lævæ come to the surface, as they must do, 
for air. . 

The authors of the two rending essays, Mr. Weeks ° 
and Mr.eBeutenmuller, divide the second and third 
prizes. The former commences his es$ker with a valuable 
table, $iving details gf the time of appearance, of the 
comparative Yoracity, and of* the hdbimt of sixteen Spe- 
cies of dragon-fly found in the neighbourhood of New 
York.* From these, threé are selected—Anax Junius, and 
Æschna constricta and heros—as the most likelyto prowe 
destroyers of mosquitoes. When, however, tHe life-histories 
of she opposed insects are compared, it becumes*at once 
evident that we must not trust to the Odonata to,rid*us of ` 
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ef dragon-flies present almost insuperable difficulties, 
for, when the larval stage is attained, each individual 
would have to be isolated, because they are apt to devour 
each other when confined in a limited space. Irre- 
spective of the question of breeding, an. tisect which 
produces but one brood a year, and lives but a few days 
in the imago condition, has little chance of seriously 
affecting a réte whose numerous annual generations 
succumb oly to the severest weather. In its natural 
condition the dragon-fly does not correspond sufficiently 
closely with the mosquito, either in timg or space, to give 
it any real chance of effecting the destruction of the 
latter ; «ts bgeeding-places are also more,restricted, as 
it requires a volum@ of water which is constant for 
some little time, Whereas the mosquito, with its quicker 
metamorphosis, can make use of any temporary puddle. 

The conclusion țp be drawn from all three essays is, 
that if a serious attempt is to be made te combat these 
most annoying insects, the means to be adopted with 
most chance of success lie rather in the direction of 
draining swamps, raising fish, and encouraging water- 
fowl in the infested ponds, and, where it would not be 
injurious, using crude oil, than in any efforts to increase 
the supply of dragon-flies. 

Mrs. Aaron and Mr. Beutenmuller have appended to 
their essays useful lists of papers on the subject of their 
work ; and the latter has added a preliminary list of the 
Odonata in the State of New York, and a very useful 
catalogue of the “described transformations of the 
Odonata of the world.” The book is illustrated with 
several plates, which depict stages in the life-history of 
the insects in question, and various mechan&al devices 
for attracting *mosquitoes, by means of lafips, to an oily 
grave ; and for spraying with petroleum the water in which 


they breed. é A. E. S. 
. 
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OUR BOOK SHELF. 


Materials for a Flor af the Malayan Peninsula. No. 3. 
By George King, M.D., F.R.S., &c. Reprinted from 
the Journal of the Asiatic Society of Bengal, Vol. LX. 
Part 2. s 


DR, Kino’s third contributio? towards a flora of the 
Malayan Peninsula contains the Malvales, and comprises 
almost ag large a peoportion of new species as the two 
preceding parts, but new genus. The Malvaceze 
number twenty-four species belonging to eleven genera ; 
ethe Sterculiacez, forty-eight species belonging to twely 
genera; and the Tiliacez, fifty-eight species belonging to 
nine genera) Although 25 per cent. of the species are 


° new, there are only three of the first natumal order and 


`~ de la Cothinchine” being something enormous. 
j . 


eo 


fiye of the second; the rest belong to the Tiliacez, of 
ewhich nearly haéf are new. eNine out of ten species of 
Pentace were previgusly undescribed, and only two others 
are known. There, are seven additional species of the 
characteristic gents E/gocarpus, out of a total of twenty- 
three, This is the largests numb of any one genus, 
though Szerculia comes next*with twenty-two spectes. It 
will be*perceived that the new species are almost ex- 
clusively trees. The flora of Madacca and C8chin-ehina 
is exceedingly rich in the arboreous element ; the number 
of hew spegiesg described by Dr. King in his various 
monographs and by Dr. Pierre in his “ Flore Forestière 
e se 


W: B. H. 
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the biting Culicidæ. The breeding and artificial rearing | Zoolbgical Wall 





® . 
Pictures. ThreeeDiagram®s, each 32 
inches by 42 inches. (London: S.§.C.K.) 


The Animals of the Wortd, arranged accortling to their 
Geographical Distribıtion. Third Edition, Revised 
and Re-drawn. Size, 58 inches squafe. (London: Moffatt 
and Paige.) i ° i 


THE first named Zdepic? (1) fishes, as represented by the 
cod, eel, and herring*, (2) chelonians, as exemplified by 
the censmon water tortoise and the Greek land tortpise,., 
together with drawings of parfs of the chelonian skeleton ; 
(3) insect pests, in the, persone of the Pine Bark and 
@olorado beetles, the larvae of which are delineated. 
The diagrams are both bold and accurate, and good of 
their class. š ° o e 

The second named embodies an attempt to represent 
the distribution of the animals selected inelatitudinalt 
series. The plan? although a good one, is manifestly 
insufficient, inasrguch as by its means no provision gan 
be made for overlap. However, for a bold wall diagram, 
the picture may be recommended. Its meaning is at 
8nce obvious ; and a fact such as the occurrence of seals 
and whales at extreme latitudes, which at once arrests 
the @ttention, is sufficient in itself to arouse the spirit of 
inquiry in any active mind. In future editions the word 
“Some” might with advantage be substituted for the article 
“The” which heads the title. 


Crozet’s Voyage to Tasmania, New Zealand, the Ladrone 
Islands, and the Philippines, in the Years 1771-72. 
Translated by H. Ling Roth. Illustyated. (London : 
Truslove and Shirley, 1891.) 


° 

IN 1769 a Tahitian was brought to Evfrope by Bougain- 
gille as “a human curiosity.” Afterwards®he was sent to 
the Mauritius, the Governor of whigh was instructed to 
forward him to his destination. The task of restoring 
him to his native Jand was undertaken by Marion du 
Fresne, who was then a well-to-do resident in the fle de 
France ; and thus originated the expedition the story of 
which is recorded in the present volume. The party 
started in two vessels, and Marion proposed, in the course 
of the voyage, to taé much exploring work—a kind of 
enterprise for which he seems to have been well fitted, as 
he had been a distinguished officer of the French navy. 
Unhappily, some members of the expedition, including 
Marion himself, were massacred by the Maories. The 
voyage, however, was continued, and in 1783 an account 
of it was published which had been compiled and edited 
by the Abbé Rochon, the well-known traveller, from the 
g of M. Crozet, who, after Maerion’s death, commanded 
one & his two ships. It is this account which Mr. Ling 
Roth has translated. The work wijl be read with interest 
by students of the history of geographical discovery, and 
a good many of M. Crozet’s statements about savage life 
have considerable value from the point of view of the 
ethnographer and the anthropologist. A pref@ce, and a 
brief reference to the literature of New Zealand, are con- 
triputed by Mr. J. R. Boosé, Isibrarian of the Colonial 
Institute ; and the volume contains, besides maps, very 
good illustrations of some works of Maori art. . 
Livingstone and me Exploration of Central Africa. By 
H. H. Johnston, C.B., &.R.G.S., &c. (London: G. 

„Philip and S8n, 1891.) 


THIS volume ranks*with the hest of the series to which%it- 
belongs—.“ The Wosld Great Explorersand Explorations.” 
Mr. Johnston realizes fully, the splendour of Livingstone’s 
achievements, aft has succeeded admirably in bringing 
oe their significance in the history of African exploration, 
e bégins with two excellegt general chapters dealing 
with the “natural hiştory ” and the “human history” ef 
Central Africa ; and afterwar@s he gifes vivideaccounts of 
all the various segiongtraverg@d by his hero. Whus the 


geader is enabled to dorm his own opinio® as to the value 
j4 . 


o e . 
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ivi ; i i i he body ingquestion,® 

of Livinggtone’s seryces. The strictly biographicab part | 1f we observe a tight string attacheg to tl y ineq ; 
of the Werte equally well done. All the world agrees ne have ae believe tliat moreas o other canse for 
that Livinggtone was one of the noblest men who have the observed acceleration, we say that Mg me : Hd 
> This is felt strongly b T of the string; or write ‘T= Mg.” If the acceleration be 
evér devoted themselves to travęl, te is eee oY. Y | due to the presence of the earth only, we say that the earth 
Mr, Johnston, and he has been able to express hig feeling | exerts a force [the ‘Shalf” of the mutual #tress] on the body, 

effectively withgut extravagance and without any attempt | measured by Mg. This force we call the weight of the body”; © 
at fine writing, The book will gspecially interest young | and the equation W = Mg gives us the measure of the “weight” 
readers, buf may be studied with pfeasure and profit by | as deduced from the observation of rate of change of momentum 

readers of any age, There are many good illustrations | produced by it. i i , 

* froh? photographs or drawiggs by the aythor, aml *seven If I felt sure that Prof. Greenhill considers M to be s¢i// 





maps by Mr. E. G, Ravenstein. , merely a convenient abbreviation for N , Lwotlld say more on 
° 
= 3a ° ə | this matter; but I am in doubt as to what are*the views of 
which he is so strong an opponent. ° 
LETTERS eTO THE EDITOR. e Isee that he wishes to abolish ‘‘g” from works on hydro- 


° : ee statics. Why? I do not see how we can conveniently indicate 

{The Editon does not hold himself responsible for opinions ex- | the dependence [cateris paribus] of hydrostatic pressure on 
pressed by his correspondents.  Netiger can he undertake | the strength of the earth's gravitationg! field of forè at any ‘> 

to return, or to corresponde with the writers of, rejected | given place otherwise than by the introduction of g. But, as I 

© manuscripts intended for this or any other part of NATURE. a have already implied, I am as yet in the @ark as to the precise 

No notice is taken of anonymous communications. | nature of the quarrel between Prof. Greenhill and the theorists. 

y Devonport, August 17. W. LARDEN. 
The National Home-Reading Union, e ° ° 

? ; i eee ; y [We look to? America for clear, unprejudiced ideas on the 
WHEN gne remembers the difficulties with which one’g own | defmitions of elementary dynamics, and Mr. Frederick Slate’s 
first efforts fo study Nature were beset, it seems a pity that any | jetter from California is a valuable contribution, to which I hope 


youthful student should be ignorant of the existence of an | Mr, arden has directed his attention. x 
organization which can do much towards making his path ‘Phe quotations from certain elementary treatises which form 
smooth: Mr. Larden’s letter are the statements it was my chief object to » 


The National Home-Reading Usion endeavours to guide dispute ; according to this school of writers, the Standard Pound 
those who cannot obtain aural instruction into the safest and Weight is not the lump of platinum preserved at the Exchequer, 
most attractive roads. List$ of books are drawn up ; difficulties but rather it is the pressure on the bottom of the box in which 
and discrepancies %a systematic reading are, as far as possible, | it jg kept. 
foreseqg and removed in the pages of the magazine ; questions When goods are sold in commerce by weight, they are 
are answered by th@se*who conduct the courses. Jast year and weighed in scales, and the weight is the same wherever the 
the year befores the courses on organic and inorganic Nature | weighing is carried out, whether at the equator, or the poles, or 
were in the charge of Mr. Francis Darwin, Dr. Hickson, and | in the Moon, Sun, or Jupiter ; so that the weight cannot be said 
Dr, Kimmins. This*year, geology is undertaken by Mr. Marr, | to depend on the local value of g, the only effect of which is to 
and cryptogamic botany by Mr. Murray ; and any persons who | slightly alter the infinitesimal strain of the balance. 
wish to work at these subjects may save themselves much labour | Fet Mr. Larden consult the recent Report of the Committee 
and misplaced reading by writing to the Secretary of the Union, | on Electrica] Standards, to see how carefully the units must be 
Surrey House, Victoria Embankment, for a prospectus. Mr. | defined to satisfy practical commercial requirements. —A. G. G.] 
Murray tells me that it is often pitiful to see how mnch effort ` e 
has been wasted by people who come to the British Museum to 
educate themselves, owing to the need%of guidance to the right 
books with which to commence their studies, 

I trust that this good work will commend itself to you as 
worthy of notice. ALEX, HILL. 

Downing Lodge, September 17. 
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WHEN I was young, I never had the ygesumption to under- 
stafid the use of “g” in questions connecting mass and weight, 
and I fear my boy takes after me. 

He told me the other day that he understood how a falling 
body could hae its velocity increased per second with a vabocity of 
& or 32 feet per second ; and that he kyew that # = stuff in a ° 
body, and w = its weight, but he®could not see what the 
‘blooming g” (I think that is what he called it) had to do with 
the matter. 

I replied that no doubt, if we could®only understand it, it had 
a beneficent use in the econemy of nature. 

TOMMY ATKINS, Senior. 





Notoryctes typhlops, 


ALLOW me to protest Against the misnomer “© MarsupRl 
Mole” applied to Dr. Stirling’s marvellous mammal By Mr. 
Sclater, both in the 7iges and in NATURE., ‘‘ Mole-like Mar- 
supial” it may be, but the other phrase has quite a different 
meaning, and either shows a want of appréciation of important 
characters, or implies a theory which, however plausible, has 
not been proved. ALFRED NEWTON, 

September 12, 


e 
Sleep Movements in Plants. 


e 
“W = Mg.” 


Í wisu that Prof. Greenhill would kifdly explain to a bewil- 
dered reader of ypur paper the nature eof his quarrel with 
t W = Mg,” and with the writers, of * theoretical ” treatises 
who use this equation. e 
a TO those trained to regard quantity of matter as measured eby 

“ its inertia, and who regard the “ mass” of a body as the quan- 
tity of matter, so measured, whigheit eontains, the equation 
W = Mg has a pretty clear meaging. E 

A. certain body “fhas a, mass M,” this bêing fhe measure of 
its inertia in terms of that of the mass-unit. This body is 
observed to have an acceleratign & We argue, from Newfin’s 
experimental laws, that theré is a force acting on it; and we 
measure thig force bya numlser which $ the product of the two 
numbers, M (the measure of the mass of the, body), and g (the 

e 


® I READ the other day in a local paper that “Mr. Seemann; 

the natwralist of Kellett’s Arctic Expedition,” states that plants 
undergo sleep movements at regular intervals (présumably once, 

in 24 hours) during the long period when the sun never sets. 

Has this been authenticated? I thought it was well known ¢hat 

a plant does not undergo periodi@variations ®f the kind if it hae 

never baen subjected to the regular succegsion of light and dark- e 
ness, Other instances are the daily pegodicity of the strength , 

of sg-called ‘‘ root-pressure” and of the rte of growth. Butif, & 
the above opservatiogs are cqrrect, got only have the sleep- 
movements become independent of ghepordinary deteMnining *¢ 
conditions in the individual, but they have become hereditary in 

the speciem If the moyements really possess the significance e 
usually assigned to them (of checking excessive radiation) this . . 
would seem to negative the prevalent vw that the stage of 
panmixia alone suffices for the disappearance wr fleSeneration of * 
a structure or mechanism. A, G. TANSLEY. e 
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measure of the agceleration oBserved)® a ° September 19. . oe? 
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~. Royal Observatory, Edinburgh, September 21, 
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e An Oviparous Species of Peripatus. 


Mr. DENDy’s observation of the extrusion of incompletely 
developed eggs in Peripatus is not, as he appears to think, 
entirely new. C&ptain Hutton was the first to observe it, in 
P, novæ-sealandiæ, and I confirmed his observation for the same 
species in my monograph of the genus. No one knows whether 
the eggs so extruded undergo complete development. I am 
inclined to think that the process, which has onl bern observed 
in animals in captivity, is an abnormal one, and is caused by the 
alteration in the conditions of the animal’s life. We know that 
the New Zealand specigs does bring forth fully-developed 
young. e 

I hope that Mr. Dendy will carry out his intention of fully 
investigating the development of the Australian species, 

° A. SEDGWICK, 
Trinity College, Cambridge, September a$. e 





A Rare Phenomenon. 


On a visit to Dugecht, I was just leaving the Observatory 
about 11.18 G.M.T. on the roth inst., when I saw a sharply- 
defined straight streak of light arching the sky from east to 
west. It wasabout r° in width, and of uniform brightness from 
side to side, but more intense towards the western horizon, 
where it disappeared behind the trees at an altitude of some 4°. 
Eastward it extended across the constellation of Andromeda, 
near the girdle, quite beyond the convergence point of auroral 
rays, or fully 120° from the western horizon. This much Isaw, 
but cannot say if the streak passed north or south of the Great 
Nebula. 

Endeavouring to Jay down its course, I perceived that it was 
rapidly fading, and at the same time drifting southwards at a 
rate of, perhaps, 1° in five minutes, At 11h. 2r'om. G.M.T. 
the western portion was cénsidered tw cross the celestial equator 
in R.A. 2624°, passing through a point in R.A, 310° and Decl. 
+ 23° (18400). In the meantime the eastern pogtion had faded 
away. Although there was a bright aurora in the north-north- 
west, I did not think that the streak was auroral in character, 
but rather that it had been caused by the passage of a large 
meteorite. Next day, however, I stumbled on an account of a 
similar appearance seen, together with an aurora, by the Rev. 
Edmund Barrel, at Sutton at-IIone, in Kent, o& March 30, 
1717 (O.S.). a the Philosophical Transactione, vol. xxx., after 
describing an ordinary aurora, the account runs :— 

e “Near Eleven a Clock, there was (besides the Northern 
Brightness) a long Streak, not very broad, extended East and 
West ; Which beginfling in the Serpenr’s-Head, near Herctaes’- 
Ciub, and covering Arcturus, proceeded near Berinices Hair, 
and so went over Cor Leonis, and thence to Canicula, [Procyon, 

e for Sigus had already set] and ended a little beyond that Star. 
It shone very bright at first, but faded away in about Eight or 
Nine Minutes. If it hBdeMotion (which I am not sure of) it was 
Southward. I waited for the next Fit of Brightness of the 
Aurofa ; and in about Seven Minutes, the Zasternx Part of the 
Streak, viz. from the Stgpent’s-fTead to near Berinices Hair, 
became visible again tho’ dim, and was quite effaced in Four or 
Five Minutes more: And I did not yet perceive any Change of 
its Place.” 

The course descrilwed agrees fairly with the arc of a great 


° circle 120° in length, joining Procyon and the head of Serpens. 


Assuming the Dunecht arch to have been also part of a great 
ecircle, its highest point must have been 8° 50’ east of t 

meridian, at an altitude of 62° 24’ above the southern horizon. 

The Magnetic Survey of Profs, Rücker and Thorpe gives the 


e point to whifh the dipping-needle is directed as 19° 49" E. ; alti- 


tude 71° 3’, for 1891°69. 
eA letter signed ‘“ Wigtownshire” in the Scotsman of Septem- 
eber 14, dated S@ptember #, *says :—‘‘ There appeared here 
last night, between njne and ten, a very bright, lumingus arch, 
reaching from southgvest to north-east. It extended directly 


e over the zenith from horizon to horizon, and formed a very 


interesting spectacle whjle it lasted, whigh was ely about half 

an li®ur. It seemed te be ofè electric origin from ifs wavy 

motion, und was slightly tinged pink at the eastern point just 
? e 


a above the horizon... .’ 


e e 
Assuming the correctness of the dates on which the arch was 
observed—and of the Dunecht date I am quite certain—it 
seems that thìs mre phenomenon was visible on two successive 
nights. RALPH COPELAND, 
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° 
\SweTeMBKR 2%, 1891 
e 
Last Friday, the thh, my attention was called ab 9 p.m. to 
most remarkable appearance in the Sky. It consisted of a 
luminous band stretching from the eastef horizon to the west, 
and passing a little to the somh of the zenith. It was first geen 
hewe at 8.20, and began as@ luminous ray coming up {fom the 
west, bat when I first saw it, it had extended as described from 
west to east. It was like a straight tail of aelarge comet with 
its head below the horizgp, or the track of the beam from a 
powerful electric search*light. Its eastern end laya little to the 
south of the Pleiades, Which were just rising ; and in the west it 
passed @hrough Corona Borealis. The night was a briléant. 
| starlight one, and mail stars conf be seen through the luminous 
| band. It was seen in the,Co. Kildare, 50 miles from here, and 
igbere it passed through the zenith also, which would show that 
! it was ata great altitude. It gradually faded away, and was 
i gone at 9.30. It would be of interest to know if it was 
| observed in other parts othe country, . 
| W, Ep WILSON. 
|  Daramona, Streete Co. Westmeath, September 16. 
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SOME NOTES ON THE FRANKFORT 
| INTERNATIONAL ELECTRICAL EXHIBITION. 


I. 


OS 


arriving in Frankfort one finds oneself in a lofty, 
palatial railway station, compared with which 
King’s Cross looks mean amd Victoria Station is a 
shanty. This new terminus at Frankfort is not, as with 
us, an hotel with trains whistlfng and shunting in the 
back premises ; it is essentially a railway station, standing 
proudly alone at the western extremity of tha town. 
And the practical Englishman is as much impressed by 
the completeness of its internal arrangemfnts as by the 
anti-Ruskin lesson it teaches, that architectural skill when 
fitly applied to a railway station can produce as noble an 
edifice as when bestowed on a temple. 

Leaving the railway station allis changed. We are on 
the outskirts of the town, amid unfinished houses, heaps 
of bricks, vacant plots strewn with rubbish, and the 
restless hammering of the house contractor. The Exhibi- 
tion jg close at har, composed at first sight mainly of 
wooden hoardings, temporary structures, “ restaurations,” 
and bier hallen : it isthe Chalk Farm fair again of our 
early youth, or Chicago in 1873, a month after the great 
fire. Presenting at the entrance a letter bearing the magic 


Electrotechnischen Ausstellung,” we are ushered past the 
barrier with bows, and fmd ourselves surrounded on all 
ddes by shows—Si€mens and Haalske’s Miniature Theatre, 
admi8sion 23d.; Electrical Ballet, admission 15.,25.,and 35.; 
Diving Pavilion, seats 5¢., standing goom 23d. ; Electrical 
Race Course, 24¢.; Siemens and Halske’s Dancing Flames, 
24d. ; and so on, all over the Exhibition grounds. Have 
we come all these miles, at an invitation conveyed to us 
through the English Foreign Office, merely visit a 
collection of what are literally twopenny-halfpenny shows ? 
We try one of them, the Mimiature Theatre, passing 
in by the stage door, through the courtesy of Messrs. 
Siemens’ representative, and thus avoiding the crowd of 
people that flocks iif at every gne of the many afternoon 
and evening performances, In view oê the audience are 
48 handles which work æ large puppet show, but a puppet 
show without Buppets, without music, without acting, 
without even a jole. Turning any one of 36 of these. 
handles towrds the left turn? on 2 group of little white 
on red or*blue incandeSctnt lamps placed at the sides, at 
the top, andeat the bottom%of the little stage, but hidden 
by the scenery from the audienée. Turning any one of 
thesediandles to the right also turns on the respective set 
of lamps, but gow their brightness can be gradually 
diminished byrevol¥ing one of the remainingsI2 handles, 
which gradually introduces regstance into the particular 


i circuif. For example, either the red, ore white, or the 
o e 


e . e . 
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blue lamps behind any side wing, top drop, or set pjece, 
can be separately turned on, pr all can be turned on and 
the bgightness of the lamps of any one colour varied 
independently of the brightnes$ of the remainder. 

.A Bell tinkleg, and the curtain rises, showiag a pretty 
set scene of a Boiss village with,mountains in the back- 
ground. Ifis late in the afternoon? The attendant slowly 
revolves one of the resistance Aandles—the daylight 


waaes, the shadows groy long, the gun sets@and the | 


snowy peaks of the mountains are ruddy with the Alpine 


‘glow. The effect is so lifelike and So beautjful that a spon 
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duced by an alternate current dynamo. The iron dise is 
therefore pulled more or less by the magnet, dependifg 
on the strength and direction of the current passing round 
its poles. A beam of light from am electric lamp is 





reflected from this mirror on to a screen, and as the alter- * 


nating cursent flows round the magnet a vertical line of 
light is formed on the screen, the position of the 
spot of light on this line being at any moment a 
measure of the strength and ¿direction of the current 
produced by the machine. At least, this fill be the case 
if the natural period of vibration of the telephone plate 


taneous gasp of admiration is forced from the audience® : be very small or very large compared with the periodic 
Then the stage grows gradually dark, lights are seen at ; time of the current—a condition we prsume Dr. Froelich 
the cottage windows, ®ut the night is stormy, for the | *ias attended to.® 


attendant now work§ the handles rapidly, as does the ; 


organist te stops when performing one of Bach's fugues : 
lightning plays on the hills,now a Blinding flash lights 
ug the road, the houses, and the waterfgll ; but the flashes, 
grow less vivid, and one sees, or thinks one sees, the 
storm blowing away over the mountain tops. Presently 
the moon rises, the audience feel the quiet of the brigft 
moonlight night, then the dawn, and finally the sunshine 
bathes the scene with light. od 

Since the opening of the Exhibition many theatrical 
managers, we were told, had ordered complete sets of 
this electric apparatus ; and no wonder, for on it can be 
played a symphony in the music@f colour. 

We next went to see Messrs. Siemens and Halske’s 
“dancing flames,” the “seats at this show being also 
well filled with*a twopence-halfpenny paying audience. 
First,Xoenig’s manometric flames were described and 





To produce a motion of the spot of light at righ: 
angles to the former line, Dr. Froelich dees n®t cause 
the telephone to be moved backwafds and forwards with 
an oscillatory motion, by the rotatf#n of the dynamo 
armature, as suggested at the Physical Society of 
London ; but before the beam of light reaches the screen, 
he causes it to suffer a second refléction from one of a 
series of small plane vertical mirrors, arranged around the 
surface of a cylinder parallel to its axis. By suitable 
worm-gearing, the quick rotation of the dynamo causes a 
somewhat slow rotation of this cylinder, but quick enough 
to produce an apparently continuous horizontal beam of 
light along the screen if there be no current flowing that 
is, if the mirror on the telephone plate be at rest. 
Hence, the combination of the vertical and horizontal 
motions of the beam produces acurve which shows the 
shape of the current-wave extending over some four or 


shown in action f then Dr, Froelich’s method of working ; five periods. 


them from a @istance, the elastic membrane of the little 
gas-bag being pushed in and out, not directly by the air 
puffs, but by the motion of the ferrotyped iron disc of a 
telephone, the current through which was varied by 
speaking to a microphone. Next were shown some ex- 
periments, extremely interesting to the electrician, for 
illustrating graphically how self-induction, mutual induc- 
tion, capacity, &c., affected the current produced by an 
alternate current dynamo. % è 

We presume that the considerable number of people 
who, having paid for their entrance to the Electrical 
Exhibition, are willing to form group after group and pay 





an extra fivepence at the many performances that are ' 


given daily of these two shows by Messrs. Siemens and 


Halske, are not wholly ignorant of what they are paying | horse-shoe permanent magnet at @ 


to see. Probably, therefore,ethe continued attraction 
which such shows have for audientes drawn from tle 
people is only another proof of the fact that scienc®, and 
a love of science, Dave permeated to a much lower 
stratum of the nation in Germany than in England. 
Numerous must be the Germans not much above the 
level of the sightseers at a village fair who have already 
listened%o the explanation of Dr. Froelich’s method for 
exhibiting these alternate current phenomena, and yet 
the method is novel to the majority of the English scjgn- 
tific visitors. For it was only some three months ago, 
when Prof. Perry showed his new steam-engine indicator 


to ‘the Physical Society gf London} that the President ' 


suggested how lee thought it possible that that in- 
strument might be converted é¢nto an osciljating tele- 
phone with a mirror on its iron disc, afd used for pro- 
ecting on a screen the current cwrve of an alterndte 
current dynamo. Buf nolfody at the meetiifg was appa- 


rently aware that Dr. Froeliclt had been enfploying a 


telephone with a mirror on it? disc for this very object—*|" 


such is the resistance fo the spread of ideas introduced 
by difference af language. , ee 

. The apparatus employed by Dr. Froelich is as follows: 
—A large, telephene irom disc Has a small piece of 
looking-glass stuck on it ¢ccentrically, and at the back is 
a horse-shoe pegmanent nfagnet, soft iron pole-pieces 
of which are wound with a foil carrying the current prô- 
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The effec? of adding self-induction or mutual induction 
or capacity to the circuit is instantly seen by the change 
in the shape of the current-curve on the screen, and the 
change of phase is also evident from the shifting of the 
whole series of waves sideways. The comparison be- 
tween the®current waves in the primary and secondary 
circuits of a @ansformer is also very prettidy illustrated. 

This lecture concluded with an exhibition of an aps 
paratus that has been constructed for Dr. Froelich for 
thg examination of compound sougds. On a shaft, 
turning at a uniform velocity, are eight little alternate 
current dynamos, and by pressing down a piano key, 
which closeg the circuit of the particular dyngmo, a, 
current is sent round the soft iron pole-pieces of the 
back of a telephone 
disc. The number of pole-pieces and armature-cqils on 
the respective dynamos are such that, on pressing down 
the keys in succession, the teleph@ne emits the notes of 
an ordinary musical octave, and by pressing down two 
or more the compound sound is heard. 

An Englishman finds it somewhag exasperating, if he 


desires $o see the whole Exhibition, to have ¢@o be con- e 


stantly taking out his purse to Mnake small payments for 


: entrance here and entrance there ; but, as half the receipty 


for the shows go to the Exhibition authorities, they will 


, be saved from the financial “asco that attended the Edin- 
‘ burgh Exhikjtion of last year, for that ExhiBitiondiad to e 


be finally declared bankrupt, even after all the money 
guaranteed by the promoters had ten called up. Furtlfer, 
the shows are themselves ifluftrations of the application” 
of electficity to industry and art: the mere bazaar element, 
that has been so prominent a feaMige at some of the ° 
Exifibitions held at Earl’s Court, is practically non-existent ° 
at theeFranWfort Int®rnational Ele trigal Exhibitions 
International, however, the Exhibition isebut in‘name, 
the comparatively smal] exhibits of one or two English , 


hd 
° 


and American firms only serving asa reminder of the » e, 


magnificent collections of electrical m#chinery,and appa- 

ratus England and America could have Gnfributed. As 

a, display, however, of the part Germany is playing in 

thé development of electrical industry, the 

Exhibition is most interesting. 
e e 
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Two separate buildings are devoted respectively to 
el€ctrical railway signalling and to telegraphic and tele- 
phonic exhibits. The Government have contributed an 
interesting collection of historical teJegraphic appa- 
ratus, from which it may be seen that the signalling 
instruments have been going through the same sort of 
evolutionary changes in Germany as in England, with this 
difference, however, that our apparatus has reached a 
much later stage of develgpment than theirs. The Ger- 
man telegraph “wires have been well erected, although 
less attentiog than would satisfy an English telegraph 
engineer has been paid in obtaining that perfect symmetry 
in the hanging of fhe wires which is necessary to avoid 
contacts being produced between the as they are 
swayed backwards and forwards by the wind. The 
underground wiring is especially good, but the methods 
of testing and signalling are antiquated, and the routine 
of the Telegraph Department generally is fettered with 
red tape. 

There is one detail, however, in connection with the 





German Post Office, that forces itself on the admiration d 


of the foreigner. If you desire to send money, you hand 
in the sum at the post-office, with a postcard costing 
24d , which you address to your correspondent with details 
of the sum sent, and receive a receipt in exchange. Bat 
you need write no letter, send no postal order nor receipt, 
nor trouble your correspondent to go to the post-office ; 
the postman delivers to your correspondent at his house 
or office your postcard, and in return for half of it hands 
him at once in cash the sym of money sent. 

The display of telephonic apparatus at the Exhibition 
is large and complete, but owing to the activity of the 
commercial traveller of the day in keepiitg English 
engineers acquainted with practically all that is being 
done abroad, there is little that strikes the English tele- 
phone engineer as new. A new telephone exchange 
switch-board, constructed by Messrs. Mix and Genest, 
contains, however, a point of novelty, and a sw&ch-board 
of this descriptson has just been adopted # the Rerlin 
Tglephone Exchange. 

he general arrangement of an exchange switch-board 
is as follows :—Thewires from all the subscribers are 
brought to all the clerks at the exchange, so that it îs 
possible for any clerk to connect any subscriber with any 
other, to enable the two subscribers to talk to gne another. 


e The caffs, however, from certain subscribers only are re- 


ceived by any particufme clerk; for example, of all the 
wires coming to clerk A, only those from, say, I to 100 
are provided with drop shutters, so that if any subscriber 
from I to 100 rings up the exchange, one of the drop 
shutters in front of clerk A will, fall, whereas if a sub- 
scriber from 200 to 300 rings up the exchange, it will be a 
drop shutter in front of clerk C that will fall. Each clerk, 

etherefore, deals with the calls from a certain setof sub- 
scribers only, but this cler¥ may have to connect any one 
of this set of subscribers with any other of the same set 
or with any subscriber of any of the other sets; since, of 
course, any subscriber to the exchange has the rght to 
be put jn confmunication with Any other. 

Suppose, now, that clerk A receives a réquest from 
subscriber 85 to bg put¢n communication with subscriber 
so, the first thing to find oft 4s whether the line of sub- 

e scriber 560 is free, er whether it has been already con- 
enected with some gther subscriber by one of the other 
*clerks. This is usually ascertained by means of wh& is 
knowneas a “testing swire,”“, which permeates al the 
switch-boards of all the clerks, and enables any clerk to 
see whether any line coming into the exchange és free or 
enot. „But in a large exchange the running of this testing 
wire .throughout afl the switch-boards necessitates the 
employment of neany miles of wire, and it is to avoid this 
that Messrs. Mix and Genest have adopted the following 
4 


© mew device :— 


The ehdsof the plugs which the clerk presses into the 
e „XO. 11439 VOL. 44] e . 
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variqus holes, or “spring jacks” as thgy are technically 
called, for the purpose of cqnnecting one subseriber with 
another, are made electricglly in two parts, the tip of tife 
plug being insulated from the remainder by a piece of 
ebonite ; a gouple of cells are joined up ag the exchange 
to each pair of plugs, in qich a way that on inserting the 
tip of the second of a pair of plugs into a spriffg jack, an 
instantaneous current passes, deflecting the needle of a 
galvands@pe if the second ling be free. For example, 
clerk A receives a call from subscriber 85 to connect him 
with subscribergj60: he imserts one of a pair of plugs into ` 
the spring jack 85, he then inserts the second plug into 
spring jack 560, and as the top of this second plug enters 
the spring jack there wild be an imstantaneous swing of 
clerk A’s galvanoscope if line 560 Be free, in which case 
the clerk pushes the, plug home, and complete? the con- 
nection between subscriberse85 and 560. If, however, 
the needle of the galvanoscope does not deflect, the clerk 
knows that line 560 is occupied, having been connected 
up by one of the other clerks, and instead of pushing 
hdine the plug he pulls it out, and tells subscriber 85 to 
wait, as line 560 is engaged. $ 

Lonf-distance telephony is admirably iHuswated by 
the opera at Munich being heard every evening with 
marvellous clearness at the Frankfort Exhibition, some 
200 miles away. 

The most striking feature of he Exhibition—indeed, 
the exhibit that has brought many a foreigner hundreds 
of miles to Frankfort—is the el&ctrical transmission of 
power from Lauffen, over a distance of 109 miles. No mea- 
surements have yet been made by the jury of the gxact 
amount of power that is received, or of the efficiency of 
thg transmission ; but as over 1000 sixteen-@andle lamps 
are daily fed by the current, as well asean electro-motor 
pumping up water to form a large artificial waterfall, the 
aoe power received must be something like 100 or 110 

orse. 

The plans had to be rapidly formed, for it was not until 
May 1 that it was definitely decided to carry out the 
experiment. The transformers have, on the one hand, been 
duplicaged, from an afixious dread on the part of each 
firm of contractors that the other would not have finished 
their work in time ; while, on the other hand, the insulators 
of the proper size are yet only partly ready, and many are 
defective from too hurried baking. Permission to carry 
the wires had to be obtained from the four Governments 
of Baden, Hesse, Wiirtemburg, and Prussia, and every 
step of construction had tose taken under the depressing 
influence of cavilling criticism. But in spite of all these 
difficulties, it has been conclusively ‘proved that, by 
means of three overhead bare copper wires, each only 
0158 inch in thickness, supported on poles such as are 
used for ordinary telegraph lines, it is possible to deliver 
some 110 horse-power at a distance of nearly 110 miles 
from the water stream where the power is producdtl ; and 
further, that this may be done without excessive loss by 
actuglly maintaining a potential difference of some 18,000 
volts between each pair of wires. 

The result is of international importance. The methods. 
that have been employed (and which will be fully 
described) will proBably not be copiedein detail on a 
future occaséon ;_there ære doubtless faults which the 
cautious enginee® can criticize; but the broad fact still 
stafds out prominenely, that, by an experiment as bolde . 
in conception as it has been s ccessftl in its realization, 
the. Allgenteine Electricitits Gesellschaft of Berlin, in 
tonjunction with she Oerlikon Works of Zürich, have 
made the thoughtful realize that t8wns like Milan, which 
are ®vithin 30, 40, or 50 mileg of vast water-power, may 
become the industgial centres ofthe future. It is, indeed, , 
as if it had been shown that euch toavns stogd on an 
inexhaystible field of smokeless glustless coal. 





° (T2 be continued) ~~, 
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SOMEsPOINTS, IN" THE PHYSICS OF GQLF. 
II. 


s 

TS @oy former paper (Natitre, Aug. 28, 1890) the pain 

conclusions were based tfa great extent upon the 
results of mere eye observations, ofteit of a vary uncertain 
and puzzling Kind. The data 60 obtained were unfor- 
tunately #8 those required for a direct investigation, so 
that my processes were necessarily bf a tentative character. 
During and since the last College session I lave been 
endeavouring to obtain some of the more important data 
I am thf in a somewhat more 
favourable position than before but, as will soon appear, 
the new information I have obtained has complicated 


rather than simplified he singujar problem of the flight |» 


e 


of a golf-ball. 

One pofnt, however, which is both curious and important, 
has been clearly made out :g-ammdéring has no effect (or, 
tg speak more correctly, only an incogstderable effect) on 
the coefficient of restitution of a golf-ball, This conclusion, 
which may have to be modified if the striking surface be 
not plane, had for some time appeared to me as alm@st 
eertainly correct, and I have recently verified it by means 
of the Inspact apparatus with which I have been werking 
for some years. {Í procured from St. Andrews a number 
of balls of the same material and,make, half of them only 
being hammered, the others plain. The results obtained 
from a hammered, and fgom an ynhammered, ball did not 
differ much more from one another than did those of a 
number of successive ifmpacts on one and the same ball, 
[In the Badminton Library volume on Golf, Mr. Hutchin- 
son guotes a statement of mine which appears at first 
sight diametrically opposed to this experimental result ; 
and thus put® me in the position de zier ce gui est et 
d'expliquer ce guig’est pas. But he has omitted to men- 
tion that .my statement was expressly based on the alle- 
gation that a hammered ball had been definitely found 
to acquire greater speed than an unhammered one. This 
seemed to me even at the time very doubtful, and I now 
know that it is incorrect.] Thus itis clear that the un- 
doubtedly beneficial effects of hammering must be ex- 
plained in some totally different fay. There is gnother, 
and even more direct, mode of arriving at the same con- 
clusion. To this I proceed, but unfortunately the new 
point of view introduces difficulties in comparison with 
which all that has hitherto been attempted is mere child’s 
play. In short, it will be seen that the problem of a golf- 
ball’s flight is one of very serious difficulty. 

In my former article | tookeno account of the rotation 
of the ball, treating thee problem in?fact as a case of she 
motion of a particle in a medium resisting as theesquare 
of the speed. The, solution I then gave was only ap- 
proximate, and limited by the assumption that the cosine 
of the inclination of the path to the horizon might be 
treated as unity throughout. The illustrations and ex- 
tension% given were founded on the same basis as was 
the solution,of the simpler problem. Shortly after it was 
published I made, byethe help of Bashforth’s tables, a 
more exact determination, The data I thus arrived at 


were (in Bashforth’s notation) 
e 


A = U9, gt = 13% feet-secondy 9 = 13°'5. 


From these the tables give at once E 
, Range of Carry... eae ws e = 542 feet : 
Maximum Heighte* ...°  .., = 58 ,, 
Horizontal Distance of Highests Poit e è 
_ from Tee si ®., = F 35% os e 
Initial Speed... &.. = 480 feet-seconds 
Terminal ,, wk gun Yee w. = 80 % o 
Terminal Intlination ... e° ... . = 385. 
e « 
As a @ontrast,*take R= 11, so that z, = 100 feet- 
seconde. To obtain th@,observed sange we mast take 
~~ 
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$ = 23°25, which is considerably too great. The othe 
numbers then become 


Range of Carry... aS . =0543 feet ° 
Maximum Height ae = so. 100 45 
Horizontal Distance of Highest Point e 

from Tee ... ise = w+ = 350 s 
Initial Speed .. "= 393 feet-seconds 
Terminal ,, ete wis ve 80 j 
Terminal Inclination n = 5476 


The first numbers are in remarkable accqgdance with the 
numerical details of really good drives which I obtained 
from Mr. Hodge; and, were there no other crucial test 
to be satisfied, the problem might haye been regarded as 
solved to at leas a first approximation. But I felt very 
suspicious of the sufficiency of such a solution ; espe- 
cially as it made no place (as it were) for the possibility 
of a path in? part straight, or eveg occasi@nally concave 
upwards, which I have certainly seen in many of the 
very best drives. And my doubts “were fully justified 
when I calculated from Bashforth’s tables the time of 
flight under the above conditions. . For they give 1°51s. 
for the first, and 2°13s. for the second, part of the path :— 
36 seconds in all; while the observed time of flight in a 
really good drive is a/ways over 6 seconds, and some- 


times quite as much as 7. This I have recently verified. e 


fo? myself with great care in the competition for the 
Victoria Jubilee Cup, where one of the unsuccessful 
players distinguished himself by really magnificent 
driving. The time of flight in the second of the above 
forms of path is about 4°8 seconds. 

The initial speed én the first estimate seems to be 
excessive, as will appear from the experiments to be de- 
scribed belpw. This, of course, is one mode of explain- 
ing how the time of flight is so much underrated. But, 
if we keep to Bashforth’s value of the coefficient of re- 
sistance, it is impossible to reduce the initial speed (while 
preserving the observed range) without increasing the 
angle of projection and, with it, the greatest height 
reached. The second set of numbers conclusively 
proves this. °On the other hand if, with*the view of re- 
ducing the initial speed and thus increasing the timeef 
flight, we assume a smaller resistance, we may keep 
range, height, and initial angle, nea®ly as observed ; but 
we shift the vertex of the path unduly towards the mid- 
range. The only way, it would therefore seem, of recon- 
ciling the results of calculation with the observed data, 
is to assume that for some reasongthe effects of gravity 
are at least partially counteracte@.” This, in still air, can 
only be a rotation due to undercutting. . 

During last winter I made a considerable number of 
experiments with the view of det&rmining the initial speed 
by the help of a ballistic pendulum, but the results of 
these cannot be regarded as very satisfactory. My 
pendulum was a species of stiff bat light lattice-girder 
construtted of thin, broadish, Igths. This hung from hard * 
steel knife-edges set well apart, and supported a mass of 
moist clay of about 100 lbs. The clay was plastered into 
a nearly cubical wooden frame, and swung just clear of 
the idor. The bal! was diven into it from ga distance of 
about six feet, and as near as possible to the centre of 
one face. The effective length, of the corresponding 
simple pendulum was aboyt gio feet, awd the utmost dẹ- 
flection obtained (measured on the floor) was about two, 
inches?’ From these data I deduce an initial speed of 
abgut 300 feet per second only. “But the experiments, 
were never quite gatisfactpry, ap the player (however 
skilf@l) could not free himself amtirely from “appre- 
hension of the consequences of an ill-directed drive. 
Ine fact,®several rather unpleasant accidents occurreds 


during the trials, especially in the egrlier stages ;-whene +, 


the pendulum was mounted in a stone cellgreand wkhout 
the hangings and the paddings which Were employed in 
ébe later work. Although the clay was soe stiff as to 

-o 


we" . 
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preserve jts form under gravity, the ball (when it struck , is on the coefficient@of registanfe. If this be,taken as 


the face near the centfe) always penetrated to a depth ` propoifional (roughly) to the densit# of the air, it may 
of more than one diameter, and splashed fragments of , varygin this climate, to somewhere aboet ten ger cent. of 


the clay to a considerable distance. These were usually 
replaced, and the surface levelled for a fresh experiment, 
as soon as the ball vas dug out. The speed of 300 feet 


limit to the initial speed in a really fine drive. ° 
It thus appears that the resources of mere particle 
dynamics are quite insufficient for the adequate solution 


i 


per second, thus measured, may be taken as an inferior , 


of the problem of long dsiving ; though, of course, they - 


fully meet all questions connected with mere approach 
shots; and that the rotation of the ball must play at least 
as essential a part ig the grandest feature of the game, as 
it has long been known to do in those most distressing 
peculiarities called heeling, toeing, slicing, &c. But when 


this is once recognized, it is only the beginning of sorrows ; , 


for even*the approximate treatment of the “eddies pro- 
duced by the rotation appears to be at present beyond our 
powers. © 
In order that the path of the ball may be (for a short 
time) approximately straight, still more if it is to be con- 
cave upwards, the downward acceleration due to gravity 
must be neutralized by the effects of a rotation due to 
undercutting. {Of course enormous speed could pro- 
duce the approximately straight path, but not the con- 
cavity.] Hence the necessity for a tee, unless tlf 
eturf be exceptionally soft, in order that the club may 
impinge on the lower part of the ball. Hence also one 
important use of hammering, viz. that the undercut ball 
may take as much angular velocity as possible :—the other 
being that the spin, so aequired, may tell as much as 
possible during the flight. The gist of the matter is thus 
seen to be :---For steady flight the ball must haye rotation 


its average amount, by increuse or by diminution. It has 
its greatest value, and theedrive is accordingly shcftest, 
on a dryscold wintey day with an exceptionally high paro- 
meter. The longest drive will of course Ue when the ait 
is as warm and moist as possible and the barometer very 
low, P. G. TAIT. 


Soe aderar a 
HOOKERS “IEQNES PLANTARUM.” 


THE recent issue of the fourth part of vol. xx. of 
the entire work completes the volume, and closes 


° the third series, with a®total of ty thousa&d plates. 


This useful, and now indispensable, publication yas com- 
menced by the late Sér William Hooker in 1837, and the 
first volume was dedicated t6 the late George Bentham, 


: Who is described ix? the dedication as an “ardent prof 


moter, not less by his patronage than by his writings, of 
botany and horticulture.” Sir William Hooker started 
the “Icones” to illustrate some of the numerous novelties in, 


` the collections which were pouring into his herbarium from 


of some kind. The best mode, that of a rifle-ball, is of į 


course unattainable. The others produce respectively 
heeling, toeing, dooking, and soaring. Of these the last, 
alone, is not necessarily disastrous ; and it is therefore 
to be adopted. p 

I have not hitherto succeeded in my attempts to apply 
even approximat® calculation to this altered "set of ĉon- 
ditions :—but it is easy to see, without calculation, that 
the longer the path of the ball retains nearly its initial 
inclination to the h®@izon (even if, in achieving this, it 
should have to expend part of its energy of translation 
along with that of rotation, and thus diminish the range) 
the longgy will be the time of its flight during the carry. 
« And, as a practical deduction from these principles, 
it would appear that NS secure the longest possible 
carry the ball should be struck so as to take on con- 


various parts of the world, especially from the southern 
hemisphere, at that period. With a few exceptions by 
Harvey, Gardner, and others, the drawings and descrip- 
tions were by Hooker himself, and a volume, containing 
one hundred plates, appeared annfially, or nearly so. The 
first series closed with the fourth volume in 1841. At 
this date the founder was already Director of Kew 
Gardens, and he continued the work to the tenth volume, 
which terminated the second series. Tsvaor three ofthe 
later volumes of this series were illustrated Py the then 
rising botanical artist, W. H. Fitch. In the tenth volume 
we find a dedication of the whole ten v8lumes to George 
Bentham, in much the same words as the first. This was 
in 1854. After an interval of thirteeri years, the third 
series was commenced, under the editorship of Dr. J. D. 
(now Sir Joseph) Hooker; and G. Bentham, D. Oliver, 
and J. G. Baker were contributors. Mr. Bentham, we 


` believe, financed the ugdertaking. This, the eleventh 


e siderable spin :—so that the ideal driver should be in . 


truth a Bulger, but with the important variation that its 
bulge should be of considerabl@ curvature and in a 
vertical, not a horizontal plane. The height of the most 
prominent part of the face (above the horn) must of course 
Be less than fhe radius of the ball How much less ĉan be 
found only by trial. And, in addressing the ball, the player 
must stand directly opposite to it. Such clubs, however, 
could be profitably used only by really good players :— 
men who can hjt with what part eof the club they pl@ase. 
The reckless swipers of the present generation, who slash 
away anyhow, and (with ordinary clubs) manage occasion- 
ally tê make a reagly “tall” griye, will probably smash 
the proposed form of club on the very first appearance of 
topping. As to those Who propel the ball by “skittfing” 


e rfther than driving, aaf change must be an improvement, 


e cace out of the old. 3 


©, other circumstances being the same, the only direct effect a science. 
. D xot1743, VOL. 44] 
e. 


so that they should welcome the proposgd novelty. The 
«matter 18 a very simplee one. eA few touches skilfélly 
applied with a rough file, and the new system rises at 
e ° s 
e e There is one other point on which opinion seems to be 
so unsettled shat an allusion may be made to it here :— 
the effects of weatifer on the carry of a ball. Of course, 


volume, “vas not completed until 1871 ; but it is a most 
interesting volume, illustrated by Fitch, and containing 
among other things many of the endemic plants of St. 
Helena. The second volume of this series, the twelfth of 
the whole, was also illustrated by Fitch, and is valuable 
for the figures of curious new genera founded by 
Bentham and Hooker when, elaborating their “ Genera 
Plantarum.” . 

On thg completion of this volume, in 1876, a difficulty 
arose, consequent on the retirement of the artist, though 
there was no actual interruption in the “ppearance of the 
parts. But it was impossible to replace an artist like 
Fitch. Indeed, the only alternative was to train a person 
to do the work. This was not so easily accomplighed ; 
there were failures, and so high a standard of excellence 
gas not since been reached. Nevertheless, tte present 
artist gives as good drawings as cotld be expected from 
dried, flat specimens, and the botanical details are usually 
as full as is necessary, if not all that could be desired. ® 

Since Mr. Bentham’s death, im 1884, the work has 
proceeded with greater rapidity, and is no® appearing at 
the rate of a v@lumg per year. tt is now published at the 
expense of the Bentham Trustees, and sold at about half 
the former prige; an@ since his regigement Prof. D, °° 
Oliver has undertakew hẹ editorship. Under such 
favourable aus ices, togetheg with the abundance of 
material in the Kew’ Herbarium, it is confidently hoped 
that the interesting character of the work will be fully 
maintainell, and that the mechartigal productidn of it will 
be improved, resulting inga larger gale. The later volumes 
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contain a large number of Chinese novelties. One part 
of the las volume is devoted to the Stapeliz of South 
Afriga. The seventeenth v8lume is wholly devoted to 
new ferns; and the first volfme of what it is intended 
to càll the foyrth series will consiste entirely of orchids. 
Three parts of this have already appeared. 





eT 


ON VAN DER WAALSS TREATMENT OF 
LAPLACE’S PRESSURK IN THE VIRIAL 
EQUATION: A LETTER TO BROF. TAIT 


Y DEAR PROF, TAIT,—In Part IV. of your 
“Voundatienseof the Kinetic Theory of Gases,”! 
you take exception® to the manner in which Van der 
‘Waals his introduced Laplace’s intrinsic pressure K into 
the equation of virial. “Igo not profess to be able fully 
éo comprehend the arguments by which Van der Waals 
attempts to justify the mode in which he obtains the 
above equation. Their nature is somewhat as follows :— 
He repeats a good deal of Laplace’s capillary work# in 
‘which the existence of a large, but unknown, internal 
molecular pressure is established, entirely from asstatical 
point of view. He then gives reasons (which seem, on 
the whole, satisfactory from this point of view) for assum- 
ing that the magnitude of this force is as the square of the 
density of the aggregate of particles considered. But 
his justification of the introduction of the term a/v? into 
an account already clésed, as it were, escapes me. He 
seems to treat*the surface-skin of the group of particles 
as & it were an additional bounding-surface, exerting an 
additional and“enormous pressure on the contents. Even 
were this juStifiable, nothing could justify the multiplying 
of this term by (v — £) instead of by v alone. But the 
whole procedure is erroneous. If one begins with the 
virial equation, one must keep strictly to the assumptions 
made in obtaining it, and consequently everything con- 
. nected with molecular force, whether of attraction or of 
elastic resistance, must be extracted from the term 
2(R7).” 

With the last sentence all wid agree; but it seemed 
to me when I first read Van der Waals’s essay that his 
treatment of Laplace’s pressure was satisfactory, and on 
reperusal it still appears to me to conform to the require- 
ments above laid down. As the point is of importance, it 
may be well to examine it somewhat closely. The ques- 
tion is as to the effect in the virial equation of a mutual 
attraction between the partseof the fluid, whose range is 
small compared with the dimensions of bodies, but marge 
in comparison with molecular distances. e 

The problem thus presented may be attacked in two 
ways. The first, to which I will recur, is that followed 
by Van der Waals ; but the second is more immediately 
connected with that form of the equation which you had 
in vier in the passage above quoted. 

In the notation of Van der Waals (equation 8) 


43nV? = 45 fp — $=Rr cos (R, 7), 


here V denotes the velocity of a particle 32, which 
is situated at a distance + from the origin, and is 
acted upon by@a force-R, while (R,%) denotes the angle 
between the directions éf R and 7.. The intermediate 
term is to be omitted if R be the tot force acting upon 
It represents the ecilect of esuch forces, 7, ds act 
mutually between two particles „2t dist&nces from one 
another equal to p. In the simmation the force between 
two particles is to be reckoned once onlf, and the fortes 
accounted for in the second term are, of course, to be 
excluded inthe third term. e 

In the present appfication we will suppose all the 
mutual éorces a@counted@ for in the second term, and that 
the qnly external forces operative areglue to the pressure 


e 
e- 
1 Ed. Trans., vel. xxxvi-? Part 2, p, 261. 
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e 
of the containing vessel. No one disputes that the effect 
of the external pressure is given by P 


. 
— ł43Rv cos (R, 7) = 3hv; 


fam? = Apu + 429660), 


e 
if with Laplace we represent by #(p) the force between 
two particles at distance p. The last term is now easily 
reckoned upon Laplace’s principles. For one particle in 
the interior we have s ° 


4.40 | j p(p)p*ap, 


and this, as Laplace showed,! is “equal to 3K. The 
second summafion over the volume gives 3Ky, but this 
must be halved. Otherwise each force would be reckoned 
twice. Hence ° . 
mV? = 3pu * aku 

= dup +K), 


showing that the effect of such forces as Laplace sup- 
posed to operate is represented by*the addition to Z, the 
ressure exerted by the walls of the vessel, of the intrinsic 
pressure K. In the above process the particles situated 
near the surface are legitimately neglected in comparison 
with those in the interior. 

Van der Waals’s own process starts from the original 
form of the virial equation— = 


4372V"-= — 43Rr cos (R, 7), 


where R now refers to the wole force operative upon 
any particle; and if appears ‘to me equally legitimate. 
For all particles in the interior of the fluid R vanishes in 
virtue of the symmetry, so that the reckoning is limited 
to a surface stratum whose thickness is equal to the 
range of the forces. Upon this stratum act normally 
both the pressure of the vessel and the attraction of the 
interior fluid. The integrated effect of the latter through- 
out the Stratum is equal to the intrinsic pressure, and, on 
account of dhe thinness of the stratum,eit enters into the 
equations in precisely the same way as the external pres- 
sure exerted by the vessel. The effect of Laplace’s foftes 
is thus represented by adding K tag, in accordance with 
he assertion of Van der Waals. 

Iam in hopes that, upon reconsideration, you will be 
able to agmit that this conclusion is correct. Other- 
wise, I shall wish to hear more fully the natur® of yeur, 
objection, as the matter is o fch importance that it 
ought not longer to remain in doubt. 
Believe me yours very truly, 


so that 


° RAYLEIGH. 
L’ Abbaye de St. Jagut-de-la-Mer, September 7. 





NOTES. e 


e 
THR French Association for tee Advancement of Science met 
at Marseilles on September 17, under the presidency of M. P. 
P. Dehérain, who chose as the subject of his address the part 
playa by chemistry and physiology in agriculture, The meet- 
ing comes go an end to-day. There were general exeursions en 
Sunday to Arles, and on Tuesday to Aix; and it is proposed that 
to-morrow, the 25th, therg spall Se a dinal excursion “to the 
Mediferranean coast. e m 
Ture Congress of German Naturelists and Physicitas wes 


meeting Was attended by g215 pGrsops, including gany dis- , 
tinguished foreign physicians and men ofe scieacé and 280 
ladies, * e 
THE Helmholtz celebration, deferredgfrom August 3f, is no% ° 
fixed for November 2. After the ceremopy sh® delegftes and 


others will dine together at the Hotel Kaiserhof. 
eoo 
* See also Phit. Afag., October 1890, p. 292. © 
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dpened at Halle on Monday by Prof. His, of Leipzig. The e 
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By the death of August yon Pelzeln, which took place on the 
2n@ inst. at Ober-Dobling, near Vienna, Europe has lost one of 
her foremost ornithologists. He had been in failing health for 
some years, and had recently retired, after forty years’ service, 


from his post of Custos of the Imperial Museum at Vienna, 


where he had charge of the collections of Mammali@and birds. 
Von Pelzeln will be always celebrated in the memory of zoologists 
by his important essays on the collections in the Vienna Mu- 
seum, but his mos@ enduring Work will be found in the famous 
“ Ornithologie Brasiliens,” wherein he gave a detailed account 
of the collectichs made by the great traveller Natterer in the 
early part of the preset century. Only last year he published 
in the Annalen des hk. naturhistorischen CZofmuseums, an 
account of the formation of the collections of Mammalia and 
birds in th@Impesial Cabinet, which is a very valuable historical 
record. The amiability of his character and his great knowledge 
of zoology had raised fp for Von Pelzeln a host of friends in 
every country, and the news of his death will be received with 
wide-spread regret. 


A REUTER telegram from New York announces the death 9f 
Prof. William Ferrel, the meteorologist. 


THE Royal Academy of Sciences at Lisbon send official notige 
of the decease of their Secretary, José Maria Latino Coelho, 
who died on the 29th ult. at Cintra, at the age of sixty-six. 
Besides his Secretaryship of the Académie Royale des Sciences, 
Prof. Coelho held the post of Director of the Mineralogical 
Section of the Museum at theelScole Polytechnique de Lisbonne. 


THE death of M. Wilken, the well-known Dutch ethnologist, 
has excited much regret in Holland, where his sci€ntific work 
was greatly appreciated, He was forty-four years of age, and 
had spent some time as a Government official in the Dutch East 
Indies, where he had ample opportunities for carrying on his 


favourite studies. e 


Pror. K. Gorne1 has been appointed Professo®of Botaay in 
the,University, and Director of the Botanic Garden at Munich, 
in the place of the late Carl ve Nägeli. 


o 
THE Photographic Society of Great Britain announce the 
holding of an exhibition, which will be open from September 
28 to Noyember 12. e 
e 
* 


THE most interesting p&tgof the Royal Horticultural Society’s 
exhibition on Tuesday was a series of the so-called carnivorous 
and insett-eating plants. It was hoped that the display of 
this series would tend to€orrect some very mistaken ideas 
which are said to be current on he subject. According 
to Mr. Weathers, the Assistant Secretary of the Royal Hor- 
ticultural Society, somes persons, relying on what they have 
fieard, will a’sert that ‘*thesg plants can easily dispoSe of a 
beefsteak or mutton chop if their digestive organs are in thorough 
repair.” 

THE annual meeting of the Federated Institution of Mining 
Jengineers was held on Tuesday at the Mason College, Birming- 
ham, and was attended by about 120 members. Mr. T. W. 
Epbfeton, of Leeds spresifes eM the report it was stated that 
ethe Council had not yet undertaken any special inquiry con- 
nected with the objects pf the Institution, but their attention 
kad been directed to tHe question of safe explosives for useein 
mines, the mechanical ventélation 8f minesf#and other subjects. 
By the, permission of th® Durham Coal-owners’ Association and 
the Durham Miners’ Association, a report upon the fugnes pro- 

uced jn mines by roburite, tonite, and gunpowder had been 
printed in the l ransacfions. The North of England Institution 
had appointed a cdinmittee to examine and report upon the so- 
called ‘‘flameless’s explosives for use in mines. A papeg 
etching she geology of the Birmingham district was read by 


NO. 1143, VOL. 44] 


Prof, Lapworth. A paper was also submitted by Messrs. W. 
F. Cfark and H. W. Hughes, in which the locale method of 
workigg the thick coal was described to the visitors, angl tife 
peculiaritigs of the South Staffordshire coal-ields were described 
in technical d@ail. Mt. Arthur Sopwith supplied some similar 
information with. reference tœ the North Staffordshirg portion of 
the coal-field. These twq papers were taken as read, and the 
discussiop yas deferred until the members of the Institution hag 
visited the principal Staffordshire p&s. 


A REPORT forgthe year ending May 31 last, by Mr. G. J. ` 


Swanston, the Assistant Secretary of the Marine Department 
of the Board of Trade, upon the colour tests used in the ex- 
amination of candidates for masters’ ang ‘mates’ certificates in 
the British mercantile marine has been issued as a Perliament- 
ary paper. The number of persons who presented themselves 
for examination for gnasters’ and mates’ certificates of com, 
petency under Form ‘‘ Examination 2” amounted to 4688, being 
an increase of 26 over the previous year, when 4662 were ex- 
amfned. In the past year 31 persons were rejected for their 


inability to distinguish colours, as compared with 23 rejected in” 


the previous year. The number of persons examined fh colours 
only under Form ‘‘ Examination 2@’’ amounted to 601. Of 
these, 32 were rejected, being an increase of over 1°8 per cent. 
as compared with the previous year, when, out of 839 candidates 
examined, 29 were rejected, A few of those who failed to pass 
succeeded afterwards in satisfying tlte examiners. One man, 
who, on March 3, described a green card as drab, drab as green, 
pink glass as salmon and green, standard green as blue, litle 
green as red, and neutral as green, passed a fortnight later, 
haying apparently learned to distinguish the lours in the 
intervening period. The mode of conducting the colour-test 
examination described in the Report for the year 1887 is still in 
operation ; but Mr. Swanston notes the fact that the whole 
subject of colour-vision and the best mode of conducting the 
examinations are now being investigated by a Committee 


; appointed by the Royal Society. 


On higreturn from Japth, sixteen years ago, Prof. Rein, the 
well-known authority on Japanese art and industry, planted in 
the Botanical Garden at Frankfort some specimens of the 
lacquer-tree (Rhus vernicifera), from which the Japanese 
obtain the juice employed in the production of their famous 
lacquer work. According to the Z?mes, there are now at 
Frankfort thirty-four healthy specimens of the lacquer-tree, 30 
feetshigh and 2 feet in gfth a yard fam the ground; and the 
young tr@es, which have sprung from the original tree’s seed, 
are in a flourishing condition. It seems t@be proved, therefore, 
that the lacquer-tree is capable of being cultivated in Europe, 
and it only remains to be seen whether the juice is affected by 
the changed conditions, The Zimes says that, to ascertajn this, 
Prof. Rein has tapped the Frankfort trees, and has sent some of 
the juice to Japan, where it will be usgd by Japanese artists in 
lacqu@r work, who will report on its fitness for lacquering. In 
the meantime, some of the most eminent German chemists are 
analyzing samples of the fuice taken from the trees at Frankfort, 
and samples of the jwice sent from Japan ;eand should their 
reports and thereports from Papat be favourable, it is probable 
that the tree will be“largely planted in public parks and other 
places in Germgny. If course of, timg a skilled worker ine 
lacquer would be broug gver from Japan to teach a selected 
aymer of workmen the art ofglacquering wood, and in this 
way tit is hoped tha a new art and craft may be intro- 
ducedgintg Europe. Prof. Rein has been conferging with the 
authorities at Kew as to the results of his experiment. 


. o 
THE Hydrographic Department “of the “Admiral has just 
publishedefull detailwof theedetermisftions of the latitudes and 
„longitudes of six stations of the west coast of Afica—namely, 
° . ® ® . 
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Port Nolloth, Mosgamedes, Benguela, St. Paul de Loanda, Sao 
Thomé, ami Bonny. The obsgrvations were made in 1889 by 
Comander T. F. Pullen, R.N. and Mr. W. H. Finlay, under 
the direction of Dr. Gill, of the Cape Observatory. Whilst 
‘stationed at Benny, Commander Pullen’ succumBed to malarial 
fever, andẹ Dr. Gill has since talen, charge of the reductions. 
The observations would not have peen possible but for the 
Squrtesy of the officials of the Eastern and South African Tele- 
graph Company, who place their cables %t the disposal of the 


observers. é 


Neptunia for July gives a description of the frigate Scilla® set 
apart by the Italian Government for the hydrographic explora- 


tion of thè MeditertaneZa, and of Rs scientific fittings and instru” 


ments. By the end of September the Scz//a was expected to be 
at work along the Italian possession # in the Red Sea, investi- 
gating the fauna and flora, "and the temperature at _ different 
depths. 
Dr. A. ALcock, the Surgeon-Naturalist of the Marine 
_ Survey of India, is able to give a most favourable report of the 
* work done i in natural history on board the Investigator during 
the year “ending March 1, 1891. The deep-sea researches made 
great progress, Not only has the work of collection been much 
more successful since the use of the reversible trawl and wire- 
rope, but the collectiong themselves are becoming better ar- 
ranged ; so that should it ever be decided to report upon them, 
group for group, in systefatic detail, there will be abundance of 
material all softed ready to the hand. Dr, Alcock is most 
anxious that such apreport should at some time be undertaken ; 
for apart from the Marine Survey of India nothing whatever, he 
thinks, is likely to be made known of the life of the depths of 
the Indian Seas, atid of the physical and chemical characters of 
the deposits now being laid down on the bottom of those seas. 
Further, there are good reasons for supposing that an economic 
return would follow from the careful investigation of the little- 
known semi-bathybial fauna of Indian waters, and from a com- 
parison between it and the semi- bathybial faunæ of the Mediter- 
ranean Sea on the one hand and theg apanese Seas ongthe other. 


We have received from Messrs, Philip and Son a new orrery 
for finding roughly the positions of the sun, moon, and planets 
for any hour of the year, and their times of rising, southing, and 
setting, In general appearance jit resembles their well-known 
pianisphere, but, in addition, it is provided with two index 
arms graduated in degrees of @eclinatjon—one for the sun, and 
the other for the moon @r planet. The operations are sifnple, 
but the instructions given scarcely do justice to the arrangements 
for carrying them oat. An almanac is, of course, a necessary 
accompaniment to the orrery. We can recommend it to young 
students of astronomy. 


A Boranicay Club for California has been instituted under 
the presidency of Dr. H. W. Harkness. 


e 

WE learn from the Botanical Gazette that Prof. J. M. Coulter 
aP been spending the summer in studying the Cactaceæ of the 
borders of the United States and Mexico, under the direction of 
the Departmene of Agriculture at Washington ; and that an 
expedition has been organizéd t@ investigate tlee flora of Mount 
Orizaba, Mexico, under the superinten ence of Mr. H. E. 
« Seaton, . 


A QUARTERLY Review of GeBlofical Scienæe in Italy will 
shortly appear at Rome, edited by Sigg. M. Cermenati afd 
A. Tellini. 

Mr. CHARLES Topp, iq his Report on the Rain fll in South 
Australia and the Northern Terrisory during 1890, says that 
without Goubt “the feature” of the year was the extraordinary 


e 
out the whole year, more or less,*in New South *Wales, and, 
whilst giving that colony the wettest year on record, caysed 
some stations to register over 100 inches. ° 


Tue Pilot Chagt of the North Atlantéc Ocean for September 
states that the most important storm of the month was the hurri-® 
cane that Gevastated the island of Martinique on the evening of 
the 18th, causing the loss of 378 lives. The storm seems to 
have been of comparatively small diameter, and it probably 
originated south-east of the island, which it passed directly over, 
on a west-north-west track towards San Domingo. It recurved 
over the eastern Bahamas, and thence moved north-east close to 
Bermuda ; where at noon of the 27th tht wind blew with burri- 
cane force from florth-north-west. The weather, the same as in 
this country, was unsettled and rainy over the North Atlantic 
generally, especially off the Atlantic coast of she Urfited States, 
and a considerable amount of fog has been reported. A sub- 
marine earthquake was experienced at Yoh. 30m. a.m. on August 
23, in latitude 36° 44’ N., longitude 59° 47 W., by the s.s. 
Robert Harrowing; Captain Hughsqn reports that a strange 
commotion ðf the sea increased until the decks were filled with 
Water. At th, p.m. the sea suddenly fell calm. 


COLORADO apparently intends to be well represented at the, 
@reat Chicago Exhibition. Besides the mineral, agricultural, 
and educational exhibits, the flora and fauna of the State will be 
shown in great completeness. Already more than 1000 speci- 
mens of plants have been pressed ; nearly 200 varieties of fruit 
have been duplicated in wax, and more than 2000 species of 
insects have been moufited. 


RETURNS have been collected in Prussia, showing the extent 
to which buildings belonging to the State, or entitled to State 
subsidy for rebuilding or repair, were damaged by lightning 
from the year 1877 to 1886. The number of buildings to which 
the returns relate is 53,502. Ofthese, 264 were struck during the 
period imquestion, or about five for every 1000 buildings in ten 
yeags ; and im 81 cases a fire resulted. The fallowing facts, given 
originally in the Retchsanzeiger, are reproduced in the current 
number of the Board of Trade Journal: :—Of the 264 buildings 
gtruck, 107 had_towers, and in six casap only the tower escaped 
being struck. Of the total number of buildings struck, fifteen 
were fitted with conductors, and of these latter only one building 
escaped infury. In two cases the conductor was injuged, andon 
one occasion the lightning passed fren the conductor to an irofl 
water pipe. In five cases they were so constructed as to be 
either dangerous or useless ; in six cases they were not struck at 
all, being inadequate for the size af the building, from which ite 
will be seen that condytors. are a safeguard against lightning 
only when carefully constructed and repaired, and fitted in 
numbers according to the size of the byilding which it is intended 
to protect. The amount of i injury wrought by lightning on the 
53,502 houses was, on the whole, inconsiderable, being only 
1,136,683 marks (£56,834), or 4306 marks (£215) for each 
casualty, or 21 marks (a guinea) per building in ten years, that 


is 2° marks (about 2s.) pe# building per annum. 
e 


SOME parts of Australia seem to be admirably suited for the 
growth of the olive. Mr. Prigcipat Thompson, of Dookf&, gays 
in a recent report that 700 olive trees planted in that district arg 
robust and healthy, and that they pgoduce splendid oi. He 
sérongly recommends the planting of tlfe olive around vineyargs ¢ 
ang homesteads fomshade and shelter, and to give a pjeturesque | 
appearance to the rural home. Ap&rtYrom phe making of oil, 
he beliqves it would pay handsomely to grow olive berries to 
feed pigs alone. 
head) were allowed to eat up the fallen bernes in the olive 
grove ; they had no other food for upward& of two months, and 


Last winter the pig at Dookie {about l% Ra 
. 


rainfall (especially in the test threc®month8) over the€astern and® #throve amazingly, their skins having a peouliar shining appar: Š 


north-eastern portions of the contineht, which continued thr@ugh; ' ance, characteri istic of animals being well fed. 
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TOBACCO is being cultivated with much success in the German 
parteof New Guinea, and is said to be better than the tobacco 
produced in Sumatra. It is expected that there will be a great 
increase in the amount grown during the coming year. 


ACCORDING to M. d’Amagher, the Russian correspondent of 
the Monde Economique, a central Agricultural Institute is to be 
established in Russia. It will include several sections—agri- 
cultural, geological, meteorological, botanical, chemical, and 
technological; andbranches will be formed in the provinces. 


UNUSUALLY fne atmospheric effects were produced by the 
clear weather of the Mediterranean during the month of July. 
According to the Mediterranean Naturalist, de new monthly 
periodical issued in Malta, the phenomenon of irregular diffrac- 
tion was especially,shown by the raising of the lingof sight to 
such an extent that objectS at great distances, at other times 
completely concealed frofa view, were apparently raised so much | 
above their true position as to be clearly discernible from the | 
shores of Malta and Gozo, The cliffs of the coast-line, and the, 
undulatory contour of the mountains of Sicily, were to be seen ' 
distinctly with the naked eye on July r1 and 12, while the oute | 
lines of Etna stood boldly out against the clear azure sky. ! 
Although more than 100 miles away, the form of the mountaiy | 
yas perfectly recognizable, l 

f 


THE honey of the Malta bees has long been noted both for 
its purity and for its delicious flavour, A writer in the Medi- 
terranean Naturalist says the flavour is largely due to the 
extensive crops of sulla (clover that are afinually raised through- 
out the islands, from which the bees derive the largest propor- 
tion of their material. It is estimated that to collect 8ne pound 
of honey from clover, 62,000 heads of clover must be deprived 
of nectar, and 3,750,000 visits must be made by the bees. 


Some excellent directions for the collection, preparation, and 
preservation of birds’ eggs and nests have been put together by 
Mr. C. Bendire, and published by the United StRes Nationa 
Musgum. He begins his counsels by telling the would-be 
collector that unless he intends to make an especial study of 
oology, and has a highe®aim than the mere desire to take and, 
accumulate as large a number of specimens as possible regard- 
less of their proper identification, he had better leave nests and 
eggs alone.e The mere accumulation of specimens, Mr. Bendire 
Points out, is the least inmgogtant object of the true oologist. 
The principal aim of the collector should be to make careful 
observatiorfs on the habits, call-notes, song, the character of the 


food, mode and length of ineubation, and the actions of the 


species generally from the beginning @f the mating season to 
the time the young are able to leave the nest. 


~4T one of the meetif¥s “of the Wellington Philosophical ; 
Society in 1885, Sir Walter Bulwer, F.R.S., exhibited a series of 
the so-called wandering albatross, and expressed his belief that 
there were two species under the common name of Diomedea 
exulans, one of them being highly variable in plumage, and the 
other distinguished by its larger size and by the constgncy of its 
white head and neck. But, although that was his conviction, he 
did pot feel justified inesetting up gheynew species and giving it a 
djstinctive name until he could produce incontestable evidence 
ofits existence. From a paper read by him before the same 
Sqciety in February las and published in the new volume of 
the Transactions of the New Zealang Institute, we learn thag he 


e'had lately -hag an, oppowuntty of examining sixteen beautiful 


e 


specimens of both sexes and of all ages, and that as the result 
of his stydy of these specimens he had no hesitation in speaking 
of a newespecies, <‘ It if undoubtedly,” he says, ‘‘the noblest 
member of this grou, both as to size and beauty, and I have 


W€&@ilington Society a series of both species, and in the course of 
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some remarks on them stated that they ktep quite apart from 
one anther on their breeding-grounds, and fo not gommingle 
“except when sailing and soaritfg over the mighty deep, where 
a community of interest and *% common pursuit bring many 


members of this great fafnily together.” ‘ amen 


In the paper in which hesd&ls with the species called by him 
Diomedea regia, Sir Walte» Buller refers to a remarkable cha- 
racteristice o the wandering albatross—a characteristic whighe 
has been carefully studied by Mr. Harris, At a certain time of 
the year, between February and June—Mr. Harris cannot ex- 
actl? say when—the old birds leave their young and go to sea, 
and do not return until October, when they arrive in large num- 
ers. During their absence*the young pitds never teave the 
breeding-ground. Immediately after the return of the old 
birds, each pair goes to #ts old nest, and, after a little fondling 
of the young one, turns it out, afd prepares the nest for the 

: P a ® 
next brood. The deserted young ones are in good condition, 
and very lively, frequently being seen off their nests exercising 
thei wings ; and, when the old birds come back, a young bird 
will often remain outside the nest and nibble at the head of the * 
old one, ùntil the feathers between the beak and th@eye are 
removed, and the skin made quite sore. The young birds do 
not go far from land until the following year, when they ac- 
company the old ones to sea. When the young are left in the 
nest at the close of the Sreeding-Season, they are so im- 
mensely fat that Sir Walter Buller thinks they can subsist for 
months without food of any kind. Captain Feirchild has de- 
scribed to Sir Walter from personal observation the coring 
home of the wandering albatross, and the perenptory manner in 
whigh the young bird in possession is ordered to quit the nest, 


so as to make room for its successor. . 


THE habitsof the kingfisner (Halcyon vagans) formed thesubject 
of an interesting paperread some time ago by Mr. J. W. Hall be- 
fore the Auckland Institute, and now printed in the Institute’s 
Proceedings. He raised the question, Is it customary for the king- 
fisher to capture live birds? , Last winter he saw one with a live 
white-eyeé@n its mouth. Thé'tree the kingfisher was perched upon 
was not many yards distant from him, and he distinctly saw the 
little wings fintter convulsively as the kingfisher was preparing 
to beat its prey against the branch. So it could not have beena 
dead bird casually picked up. Perhaps this, he said, was an, 
application of the Æx talionis, for, besides being mercilessly per- 
secuted by the small boys with their catapults, the kingfisher was 
not frequently captured by the common hawk. But some- 
times the®hawk does not come off best. One day at Parawai 
(Thames) a hawk sailed round the bend of aghill, followed (acci- 
dentally, he supposed) by a kingfisher. There at once arose a 
great outcry, and the hawk came again in sight, bearing the 
kingfisher in its talons. But, nothing daunted, the kingfisher 
with its pickaxe of a bill pegged away at the breast and abdomen 
ef its captor to such good effect that the hawk was glad to 
liberat®its prey, whereupon the kingfisher few away apparently 
but little the worse for the encounter, and carrying with it, he 
need hardly say, the full Sympathy of the onlookers. A friend™ 
of the author had seen aekingfisher dive underevater to escape 
the pursuit of adhawh, s e 


Mre J. CRAWFORD, Gate Geologist and Mineralogist of , 


Nicaragua, visite? in 1888 the Amerfique*Iadians, from whose * 
ancestral name“ America® Maf have been derived ; and he has 
lately submitted t@ the Boston Society of Natural History some 
interesting notes about them. They «occupy a hilly region in the 
gold-mfhin® part of the district ofe l Libertad} Nicaragua, 
where there are ‘‘tree fssures,” each containing gold in 
sufficient quantities fo give profits to"the mine and mil owners 


° atherefore named it Aiomedea regia.” He exhibited before the Jenow ‘‘opemting ” then. e Adew melf masses of gold, weigh- 


~@. . 
to two eonnces each, “pierced with 


ing érom half an ounce 
z . o e . 
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holes, aad in form supposed tò have®been made and, used as 
ornaments before the Spanish occupation, have been discovered 
in the distaict ; and Mr. Crawford regards it as a fair inference 


*hatghe Amerrique Indians who dwelt in that pagt of Nigaragua | 


at the time of itsediscovery by Columbus, Septepber 1592, 
‘picked up and occasionally mined, mefted, and*used gold for 
sacred or ornamental purposes. eThe Amerrique Indians are 
usually well formed, 6 feet 6 inches to @ feet 8 inches tall; and they 
aig active, and appear to he strong and healthy. aYevertheless, 
they are dying out rapidly. Probably not mre than 275 or 300 of 
them are now living. They liveitt dim pathless forests, and 
their occupation is to find in the woods various specie of 
trees (Siphonia, Castilioa, &c.) They deeply scarify these, 


collect the exuding emutsion, and separate the contained elastic® 


(“India”) rubber ; and this ‘‘ India” rubber they carry on their 
backs môre than roo miles to sell to merchants in Rama or at 
the mouth of Rio Matagalpa. © They have cleared some patches 
®f ground, and plant corn by making floles in the soil with 
pointed sticks, They believe that with allied tribes they had in 
very ancient times a mighty prophet or cacique, who appeered 
«suddenly, full grown, in their territory, and that to him many 
tribes of dndians gave allegiance. The impalpable form of this 
ancient chief has been seen by very old Indians proudly walking 
and gesticulating on the top of Mesa Totumbla. He is buried 
in, or returns by day to, a deep cavern in this Mesa (a mass of 
gneiss); and he indicate’, by ge@tures, that he will one day 
collect the Indians into agreat army, and lead them in person to 
many victories. ¢ Mr. Crawford found his way into the cavern, 
and discovered in it three crania of Indians with other bones of 
theif bodies. Test were sent in 1889 to the Paris Exhibition, 
and were afteswards transferred to the U.S. National Museum. 
A few crude beads or ornaments, evidently earlier than the 
Spanish occupation of Nicaragua, were also found. 


Tue following are the arrangements for lectures during 
October at the Royal Victoria Hall:—October 6, Prof. T. 
Hudson Beare, the steam-engine, with experiments ; October 
13, Rev. Canon Browne, the invasjon of England and Battle 
of Hastings, with illustrations from ‘Bayeux tapestry » October 
20, Mr. J. R. Green, flowers and their helpers ; and October 
27, Rev, E. Hill, the Channel Islands. 


AT a meeting held last year by the students of the Kinder- 
garten department of the New York College for the Training 
of Teachers, various papers were read on the principles and 
methods of the Kindergarten. Thesee papers have now been 
issued as one of the educational monographs of the New York 
College. Miss A. Brooks, who contributes an introduction, 
says the School Board of New York City is considering plans 


for the introduction of the Kindergarten system into its schools ; i 


and a movement begun by the New York Kindergarten Asso- 
ciation fs destined, she thinks, “to accomplish great things for 
the neglected children of the city,” 

e 


‘EGYPTIAN SCIENCE,” by N. E. Johnson, is the title of a 
work which will shortly be published by Messrs. Griffith, Farran, 
and Co. 


e e 
THE Durham College of Scienee, Newcastle-ypon-Tyne, has 
issued its Calendar for the session of 18%-92. This College 
represents the faculties of science ande engineering in the “Uni- 
versity of Durham, and thus constityteg an important portion of 
the University of the north of England. But it des not réstrict 
its work to science and engineering ; it fulfils all the functions of 


a University College. ' ka 


. 
THE following works will shortly, be published by Messrs. 
Crosby Isckwood* and S8n:—‘‘The Mechanical Engineer’s 
Pocketebook of Tables, Marmula, Rules, ùnd Data@ a handy 
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book of reference tor daily use in gngineering praetice, by Ð. 

Kinnear Clark; ‘‘ The Metallurgy of Argentiferous Lead,” a 
practical treatise on the smelting of silvgr-lead ores, andthe 
refining of lead bullion, including reports on various smelting 
establishments, agd descriptions of modern furnaces and plants 
in Europe and America, by M. Eissler; ‘Engineering ° 
Chemistry?” a practical treatise for the use of analytical chemists, 
engineers, iron masters, iron founders, students, and others, 
comprising methods of analysis and valuation of the principal 
; materials used in engineering Work, with gumerous analyse», 
| examples, and suggestions, by H. Joshua Phillips; ‘A Hand- 
book of Brewing,” a practical treatise for the use of brewers and 
their pupils, by Herbert Edwards Wright; ‘ Condensei 
Machines,” a sef%ection of formule, rules, tables, and data, for 
the use of engineering students, science classes, &c., in accord- 
ance with the requirements of the Sqjence andeArt Department, 
by W. G. Crawford Hughes; “Milling,” a treatise on 
machines, appliances, and processes employed in the shaping 
of metals by rotary cutters, including information on making 
and grinding the cutters, by Paul N. Hasluck, with upwards ot 
300 engravings ; ‘‘ Star Groups,” a student’s guide to the con- 
stellations, by J, Ellard Gore, with thirty maps; ‘* Lessons in 
Commerce,” by Prof. R. Gambaro, of the Royal High Com- 
rgercial School of Genoa, edited and revised by James Gaul:, 
Professor of Commerce and Commercial Law in King’s Colleges 
London. 


AMONG the books announced by Messrs. George Philip and 
Son are the following :—‘‘Delggoa Bay: its Natives ami 
Natural History,” by Kose Monteiro, with 20 original ilustra- 
tions, after the author’s sketches and from the natural objects, by 
A. B. and“E. C. Woodward ; ‘“ Paraguay: its History, Com- 
merce, and Resources,” by Dr. E. Bourgade, with 13 illustra- 
tions and a large coloured map; ‘‘ Makers of Modern Thoughi,” 
by D. Nasmith, Q.C. ; ‘The Teacher’s Hand-book of slojd,” 
as practised and taught at Nääs, by Otto Salomon, Di- 
rector of the Nääs Seminarium, with ovet 130 illustrations ; 
** Flughes’s Class-book of Modern Geography,” an entirely new 
and completely revised edition, much enlarged by J. Francon 
Williams ; ‘‘Geography of the Britise Colonies and Foreign 
Possessions,” by the Rev. J. P. Faunthorpe, new and revised 
edition; ‘‘ Systematic Atlas,” for higher school and genera} 
use, a seriewof physical and political maps of all the coun'ye, 
of the world, with diagrams and jiljstrations of astronomical’ 
and physical geography, specially drawn by E. G. Ravenstein ; 
‘The Handy Volume Atlas of Astronomy,” a sefies of 72 
plates, with notes and index, by Sir Robert Stawel! Bal), 
F.R.S. ; “The Handy Yolume Atlas of London,” a series of 
, 64 maps, with notes, compendium, directory, and complete 
index; ‘‘ Atlas of Modern Geography,” new and enargzed 
editions ° 7 
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THE additions to the Zoological Society’s Gardens during the 
past week include two Macaque Monkeys {(Macacus cynonto! zits} 
from dndia, presented respgctively by Mr. G, H. Sas-e and 
Mrs. Gregagey ; two Sykes’s Monkeys (Cercopithecus adbizutarie’ 
from East Africa, presented by Mr, F. Pardage ; one Mosam- 
bique Monkey (Cercopithecuyrtgo viridis), one Garnett’s Calas 
(Galago garnettd) from East Africa, ong Blotched Genet { Genel’ a 
tigrina), oné Ostrich (Struthio camels) from East Gentra 
Agica, presented by Mr. Freith Afistruther; one Coypa 
(Adygfotames coypu®) from South America, presented. by Mr. 
Spencer H. Curtis; one Golden fadle {Aguila chryss s’, 
Epropeas, presented Dy Mr. Herbert Bray; one — - Sang 
Grouse (/terocles } from South Africa, presented by Mre 
Max Michaelis; two Trocary Pigeons (Colma trocarp) from 
Madeira, received from Dr. F, J. Hicks ; one Elap- 


è .E laps ) from Australia, presented by Mr. BE, H. Meek; 
l . e 
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one’ Rhombenarked Snake, (Psammophis rhombeatus), four 
Crossed Snakes (Psammophis crucifer), one Hygian Snake 
(Zla$s hygia), two —~ Snakes (Dasypeltis scabra) from South 
Africa, presented by Messrs. Herbert Melville and Claude 
Beddington ; one Smooth Snake (Coronella levis), two Common 
Snakes (Tropidonotus natrix) from Oxfordshire, presented by 
Mr, A. W. S. Fisher; one Otter (Zutra vulgaris) fr8m South 
Wales, received in exchange; two White-tailed Sea Eagles 
(Haliattus alticillay’s) from Norway, three Indian Python 
(Python molurus) frem India, d&posited ; one Macaque Monkey 
(Macacus cet i from "India, one Pardine Genet {Genetta 
pardina) from West Africa, purchased ; one Vinaceous Turtle 


Dove (Turtur vinaceus)# bred in the Menagerie. 
. 





OUR ASTRONOMICAL COLUMN. 


LIGHTNING SPECTRA#—Mr. W. E. Wood, of Washington, 
has continued his observations of lightning spectra for the pur- 
pose of determining the origin of some of the lines previously 
recorded by him (NATUREg vol. xlii. p. 377). The result is that 
he is now able to say, in the Stdereal Messenger fore August :— 


“Lightning spectra present but the characteristic lines ofe| 


oxygen, hydrogen, nitrogen, and carbonic acid, and—what was 
puzzling to me—the line of the vapour of sodium. The absorp- 


tion bands which I find in lightning spectra I think might bee 


pecduced by the moisture in the air, a large quantity being 
present during thunderstorms.” It is suggested that the sodium 
line owes its presence to the existence of meteoritic débris in the 
atmosphere. 

A New Astero1p.—The 385th asterojd was discovered by 
Charlois on September 1. 





THE INTERNATIONAL GEOLOGICAL CON- 
GRESS : WASHINGTON MEETING. 


"THE fifth meeting of the International Geological Cgngress, 

being the first ever held in America, was held at the 
Columbian University, Washington, from August 26%0 Septem- 
ber I, with an attendance of sixty or seventy foreigners, from 
Austria-Hungary, Canada, Chili, France, Germany, Great 
Britain, Mexico, Peru, Ragmania, Russia, Sweden, and Switzer- 
land, and about two hundred members from the United States. 
The papers and discussions were generally in English, though 
French and German were to some extent spoken. French has 
beer the la®yuage of all the previous Congresses. 

*Profs. James Hall and Jawes D. Dana were elected Honorary 
Presidents, and J. S. Newbery Acting President. Owing to the 
absence ofethe latter, the chair was filled in turn by several of 
the Vice-Presidents. 


. 

First Day.—After the election of officers, as nominated by 
the bureau, Prof. Joseph Le Conte, as senior Vice-President, 
took the chair, and delivered the opening address, in which he 
said that the igea of an @nternational Congress was boy: in 
America in 1876. Previous meegings have been held at Paris in 
1878, Bologna in 1881, Berlin in 1885, and London in 1888. 
He briefly stated the purposes of this Congress, which were 
afterwards carried out—namely, to discuss classification of the 
Pleistocene rocks of correlation, and of map notation. "He 
conspared the maps of Europe and America, showing ghe com- 
plexity of the former and the simplicity of the latter. He then 
considef&d some poigts if? American geology :—(1) The 
general continuity of the record.” (2) The prevalence of ex- 
tefsive faults, ranging fram 100 to 2000 feet, and extending 
ovar grœt distances, (3) @eculiarities of mountain structure. 


«Prof. Gilbert has discovered a new type of mountains formed bye 


uptilted strata. The Sierra Nevadatis an illestration.e (4) Ex- 
e tensive lava floods, coverin# afeas frot 10,000 to 100,000 square 
miles in extenf, and from 2000 to 4000 feet deep. No such 
ə flo@ds are found elsewhere, 
e 2pproximation ; but in Eyrope the lava beds are small and much 
cut up. (§) The great continental movement, commencing in the 


° later Tertiary,and termfnating in the beginning of the Quaternary, 
s Which has caused chapges of level amounting to 2500 or 3000 
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feet on both sides of the cofftinent.® (6) The ice-sheet of the glacial 
epoch was first and most completely demonsfrated in America. 

Othe addresses were delivered by Mr. HubBard, Chairman of 
the Local Committee; Mr. Noble Secretary of the Intérior, who à 
has offieial control and supervigion of the Geological Surve of 
the United States; Prof, Hughes of Englarfd, Prof. Gaudry of 
France, and Mafor Powell, Chief of the Geologicad Survey. 


SEconD Day.—The entire fay was occupied by a @iscussion 
on classification of the glacial Pleistocene deposits. Prof. T. C. 


Chamberlig qpened the discussion by stating that classificatiog e 


might be made on thfee grounds: @) structural ; (2) chrono- 
logical ; (3) genetic. The fast was very easy, being an obvious 
divisjon into assorfed and unf&ssorted drift. The second was 
extremely difficult, and could not be accurately made till after a 
full determination of the third. He accordingly proposed the 
fOllowing general classes: (3) formati8ns *produced® by the 
direct action of Pleistocene glaciers ; (2) formations produced by 
the combined action of Pleistocene glaciers and accompanying 
glacial drainage ; (3) formations produced by glacial waters 


after their issuance frgn Pleistocene glaciers; (4) formations e 


produced by floating ice derived from Pleistocene glaciers ; (5) 
formations produced by shore ice and ice floes due to low 
Pleisipcene temperature, but independent of glacier action ; (6) 
formations produced by winds acting on Pleistocene glacial and 
glacio-fluyjal deposits under the peculiar conditions of glaciation. 

This paper was discussed very thoroughly. Prof. T. McK. 
Hughes pointed out that the classification suggested by Prof. 
Chamberlin was purely genetic. He then explained the abun- 
dance of striated boulders in one part of the glacial deposits 
and their absence in another. e If the eupply of material (that 
is, of rock bosses above the ice) ceases at any point, then all the 
boulders will gradually sink through the ite and become glaciated 
at the bottom. Prof. Hughes also thought tha two distinct 
types of ridges formed of glacial material were confused under 
the names—kames, osars, and eskar. He also®explained the 
tf pitted plains” as due to an unusual interruption between the 
hills wr ridges of eskar character. He expressed his opinion 
that the glacial period was a continuous ong, in England at 
least, except for slight changes due to unimportant oscillations. 

Mr. McGee mentioned the importance of land forms in inter- 
preting geological processes. Any primary geological classifica- 
tion must be genetic. He discussed in detail the following 
scheme of classification of Pleistocene deposits :— 


Classification of Pleistocene Formations and Land Forms. 
A. Aquébus: 
1. Below base level, 
a. Marine. 
b. Estuarine. 
c. Lacustral. 
2. At base level. 
a. Littoral. 
b. Marsh. ° 
e c Alluvial (ceftain terraces, &c.). 
3. Above base level. 
a. Torrential. 
b. Talus (including playas). 
B. Glacial : ( g playas) 
1. Direct (Chamberlin’s Class I.). 
2. Indirect (Chamberlin’s Classes II. to V., in part) 
C. Aqueo-Glacial (Chamberlin’s Classes IT. to V., in part). 
D. Eolic (Chamberlin’s Class (?) VI.) s 
°E, Volcanic : . 
1. Direct. 


a. Lava sheets. a 


č. Cinder cones? ‘ 

c. Tuffs, lapilli sheets, &e. e 
2. Indire e e 

a. Ash bed. 
e à. Lapilli sheetg. 


Prof. Chamberlin, in clo ing the affcussiog, said that there 
was great diffigulty in applying*a chronological classification, 
anf that such a c@assifigation mifht even act as a barrier to 
ohservation and to the recognition of the fruth. Chronological 
classificasione is the ultimate goal of, glacial studies, but it is 
something for which we are not as yet prepared. Red, oxidized 
sub-soils are not deyelbped in northern latigudes. Organic 
deposits between glacial layers are abundant in the West, but 


le@o not belong to a sing#e borin. Melly facts of grosioneand 
i e -~ 


° + methods arise from the facts of geographic distribution. 


e ° 
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physical geology indicate that the Glacial epoch in America 
was widely differ€ntiated and of long duration. How many 
a@istigct periods it embraced w@do not as yet know. 

Prof. Cope said an abundantetropical fauna is found*in the 

“ Rguus beds,” which, if they be of integglacial age,andicates at 

‘this time a vety warm climate. This fauna is Succeeded by a 

truly boregl fauna. In this is consained material for a chrono- 
logical subdivision of Pleistocene deposits. 





è THIRD Day.—The President announced as the subject for 
discussion, the correlation 8f geological fotmations. 

Mr. Gilbert opened this discussién by presenting a general 
classification of methods of correlation. ° 

Strata are locally classified by superposition in chronologic 
sequences. Geologic gprrelation is the chronology of beds not 
in visible*sequence.” For conveni@nce in discussion, methods of? 
correlatign are classed in ten groups, of which six are physical 
and four biotic. 


e 
ä Physical Methods of Corrglation. 2 
(1) Through visible continuity. The outcrop of a bed is 
traced from point to point, and the different parts are thus 


correlated one with another. e 


+ (2) Strata are correlated on account of litbologic similarity. 


This meghod, once widely prevalent, is used where theglistances 
are small. 

(3) Correlation by the similarity of lithologic sequence has 
great and important use where the localities compared fall 
within the same geologic province, but is not safely used in 
passing from province to*provinces 

(4) Physical breaks, or unconformities, have a limited use, 
especially in conjunction with other methods. The practice of 
employing theif in the case of localities wide apart is viewed. 
wi suspicion, , 

(5) Deposits fre also correlated with their simultaneous rela- 
tions to some physical event—for example, a beach with the 
lake beds it enciycles; a base level plane with a contig&ous 
subaqueous deposit; and alluvial, littoral, and subaqueous 
deposits standing in proper topographic relation. In the 
Pleistocene, glacial deposits are widely correlated with reference 
to a climatic episode assumed to arise from some general cause. 

(6) Deposits are correlated through comparison of changes 
they have experienced from geologic processes supposed to be 
continuous. Newer and older driftdeposits in different regions 
are correlated according to the reħtive extent of yeathering 
and erosion ; induration and metamorphism afford presumptive 
evidence of age, but yield to evidence of othercharacter. Meta- 
morphism holds prominent place in the correlation of pre- 
Cambrian rocks where most methods are inapplicable. 

These physical methods are qualified by the geographic dis- 
tribution of geologic processes of change and of geologic 
climates, é 

Biotic Methods of Coarelation, 


ə 

(7) A newly-discovered fauna or flora is compayed with a 
standard series of faunas and floras by means of the species it 
holds in common with them severally. 

(8) It is also compared by means of representative forms, or 
through genera and families, 

(7a@j and (82) These comparisons are strengthened if two or 
more faunas in sequence are found to be systematically related to 
the faunaseof a standard series, 

(9) Two faunas or fras otherwise related are compared if 
age through their relation to the present life of their localities. 


a This method was applied by Lyell to Tertiary rocks. 


(10) Faunas are correlated by means of their relation to 
climatic episodgs taken in connectiog with station. For ex- 
ample, boreal shells found ip latjtudes below their present range 
are referred to glacial time. s 

In general the limitations to accurate correlation by biotic 
Cor- 
relations at short range are bettgr ghaw those at long range, 

Biotic correlation by meang of fossils of diffefent kinds may 
have different value. „In general, the value 8f a species for the 
purposes of correlation is- inversely as its range In time, and 
directly as eits range in space. The value of a Biotie group 
depends (1) on the rangé& of its species, in time and space ; (2) 
on the ggtent to which itwrepresent&tives are preserved. 

Prof. K. von Zittel sppke in reference to the biotic methods, 
and Save hig opinion of tle relat#e falu® of plants ànd animal? 
for purposeg of correlations He régarded plants as relatively 
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unimportant. Among animals, thse which are marine, lacus- 
trine, and land animals may be distinguished. Of these classes 
marine invertebrates are most valuable fer purposes of correla- 
tion. The vertebrates change rapidly, but are frequently alto- 
gether wanting. For instance, no vertebrates occur in the 


Alpine beds corresponding in age to those which contain thee 


mammalm®m fauna of the Paris basin. In certain lacustrine 
deposits invertebrates may be absent, and in such cases the 
vertebrate fauna is the surest guide. 

Baron de Geer emphasized the importance of a numerical 
comparison between different sp&cies. Thes actual counting of 
individuals in a given formation is of great value. 

Prof. Marsh expressed his agreement in geneal with the con- 
clusions communicated by Prof. von Zittel, but would give 
special weight ri vertebrate fossils. In the Mesozoic and 
Tertiary beds of the Rocky Mountains he had found that the 
vertebrates offer the surest guide for correlation. This is in 
part because invertebrates are either wanting or art lacustrine. 
Prof. Marsh in 1877 named a sechience of horizons after the 
most characteristic vertebrate genus inseach which is confined 
exclusively to it. He presented an outline of such classification 
brought down to date, with a section to illustrate vertebrate life 
dan America. m 

Mr. C. D® Walcott spoke of the value of plants for purposes 
ef geologic correlation, 

Prof. T. McK. Hughes spoke of the present and growing 
tendency towards a natural classification. 
lex, and includes a considerable variety of diverse relations. 
He pointed out exceptions to the normal conclusions deduceg 
from superposition, lithological character, and similarity of 
sequence. We must have a system of criteria so varied that if 
one or more fails others can be employed. All classes of evi- 
dence are useful, both positive, negative, and circumstantial. 

Major J. W. Powel® spoke of “the necessity of specialization 
on the part of geologists engaged in the work of correlation. 
The evidence derived from physical and biotic facts might 
apparently disagree. But that a satisfactory result may be 
reached, these two classes of evidence must be brought into 
harmony. He cited an example from his own experience, of 
how an identification of synchronous formations might be made 
over a yide area through a union of physical and biotic 
methods. 

Mr. W. P McGee remarked that in the®coastal plain of the 
United States physical correlation alone is employed. The 
bases accord with those outlined by Mr. Gilbert, with ccttain 
¿minor modifications and an important gddition, as follows :— 


Visible continuity ; 
Lithologic similarity ; 

Similarity of sequencee . 
Physigal breaks viewed as in- * 
dites of geography and topa- 

graphy. . 
Relation to physical events, 


Eor corelation wie gone { in@uding continental move- 


A $ ments 
tiguous provinces ~...) a : 
8 P i transportation of materials, 


* land sculpture, &c. 
Fo» general correlation... Homogeny or idengity of origin. 
e 


For local discrimination 
and cerrelation ... 


For correlation through- 
out the province... 


By correlation upon these bases the physical history of a con- 
siderable fraction of the continent may be so definitely a&cer- 
taingd as to permit fairly accurate mapping of the geography, 
and even the topography ef each episode incontinent growth. 
After theg episodes are clearly defined, and the fosSils foun in 
the formations are studied, it will be possible definitely to as- 
certain the geographic digtripution of @rganisms durig gach 
episode; then paleontology may be placedon a new and 
high%r plane. ° ° 

Prof. W. M. Davis showed that 
Zeological history not only through 
bus also by proce€ses of gegradafion, As an example of this 
method he explained a topograpRicM section from the city o 
New Yprk westward. In this we have evidence of the existence 


Tp was possible to Gecipker 
the records of depositien, 


‘of an ancient Zenepla?z, or base-level lowland of Cretaceous a&e. ® 


The evidence is com-« 


te 


This surface was subsequently elevates (more toward’ the v ®t” e 


than toward the east) at the end of Cretacegusp or at the begin- 

ning of Tertiary time. It has since been dissected by the 

excavation of more recent valleys. 

was cited as an example of this recent dissection. e e 
e 


The Hudsor Valley lowland, 
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Prof. E. W. Claypole considered that the different methods 
of ggologic correlation differed very greatly in their value. It 
is improbable that the plant or mammalian record will ever equal 
in its perfection that of the marine invertebrate fauna. The 
marine fauna is to the feologist what a primary triangulation 
to the geodesist. It marks out the main divisions, which are 
subsequently further subdivided through the aid of otHer fossils, 
such as plants and vertebrates. 

Prof. C. R. Van Hise spoke of the methods of correlation 
employed for pre-Cambrian yocks, which occur in widely 
separated areas and@are devoid? of fossils. Physical data only 
are available for correlating these formations. Experience has 
shown that, amore all physical methods, unconformity is by far 
the most important. Other physical criteria, such as the degree 
of induration, metamorphism, and relation ta, eruptives, are 
valuable for the subdivision of single areas, but cannot be safely 
used in identifying synchronous formations in widely-separated 
areas, The*idea twat litholpgical character is any @irect proof 
of geological age has retarded the scientific subdivision of 
pre-Cambrian rocks. Tlfe researches of Pumpelly and others 
in the eastern United States have demonstrated that Silurian, 
Devonian, and even Carboniferous deposits might become, 
under certain physical con@itions, as highly crystalline as much 
more ancient rocks of the West. For this reason it has been 
found necessary to abandon such terms as Huronian and® 
Keweenawan, Evidences of life are not lacking in pre-Cambrian 
focks, and it is to be hoped that the paleeontologist will succeed 
in differentiating several separate formations below the Cambrian, 
awthe Cambrian itself was differentiated from the base of the 
Silurian. 


FourtH Day.—Prof. E. W. Hilgard laid stress upon the 
importance of the abundance® or scarcity of species in the 
correlation of strata. He thinks some quantitative estimation 
of the species should be made. He is of the opinion, also, that, 
as compared with marine fauna, plants have but little value for 
purposes of correlation owing to their local distribution, their 
accidental proximity to water, transportation, and preservation. 
Plants can be so used only after large areas are worked over. 

Prof. Lester F. Ward continued the discussion. He de- 
veloped two of the more general principles of correlation by 
means of fossil plants, as follows :— e 

(1) That the great types of vegetation are characteristic of the 
great epochs in geology. 

This principle is applicable in comparing deposits of widely 
different age when the strafigraphy is indecisive. For example, 
even a small fragment of a Carboniferous plant proves conclu- 
sively that the rocks in which it occurs are palzeozoic, or a single 
dicotyledonqys leaf proves that they must be as labe as the 

e Cyetaceous, 

(2) That for deposits nd® ehus widely different in age, as, 

for example, within the same geologic system or series, ample 
material is hecessary to fix their position by means of fossil 
plants. ° 
Neglecting this principle has led to the greater part of the 
mistakes of palæobotanists, and has done most to bring palæo- 
botany into disrepute. Geologists have expected too much of 
them, and they, in turn, lmve done violence to the truth in 
attémpting to safisfy extravagant demands. On the other hind, 
where the material is ample, fossil plants have often corrected 
the mjstakes of stratigraphical geologists, and solved problems 
concerning geologic age, which seemed impossible of settlement 
by any other class of evidence. é e 

Prof. Heņry S® Williams laid stress upon the relations of 
species to the conditions of deposition. The abundance of a 
species garies with environnænt, and a study of correlation 
should embrace a stu@y of the% “conditions. Sandstones 
deposited near shore may hgve a fauna different from that of a 
limgston@ deposited off shorg at the same time, and a change of 
‘fauna may be induced W a change of the conditions of 
deposition. The age of bedy shoulę be detgrmined py com- 
paring spectes of the same genera r&ther than by compari% 
“those of different genera. There are centres of abundance which 

eexhppit great variability in their characteys; outside ofethese 
centres thespecies exhibit varieties which may be called extra- 
*limital, angl which are not%ypical though they have often been 


e © published asfypes. © © 


e Prof. Charles Barrois said that there was no general basis, either 
Wologic or litholegic, fot the correlation of the pre-Cambrian rocks 
of EWôpe with thpse of North America ; even the terms applied 
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to these rocks were liable to be misunderstood. Certainly the 
divisio used in France cannot be correlated? with tose now 
used in the United States. Gendétal correlation cannot, as yet,e 
be baseđ upon nonconformities ¢ autopsy is the only basis upon 
which a contparison cane instituted. He pointed out certgin 
parallelisms between the histories of the crystalfine schists of ° 
America, as illustrated by My. Bumpelly, and the gneissig rocks of 
Brest, where the Cambrian slates are altered to gneisses of 
Archzan aspect, while the alternating fossiliferous quartzites are 
changed tò @rystalling quartz. Geqlogists must see the bed® 
together in order to reach a common understanding of the 
crystalline rocks. a 

Pæf. E. D. Cope discussed the question from a general point 
of view with especial reference to the value of vertebrates for 
purposes of correlaticn, particuJarly for inger-gontinental, correla- 
tion. He pointed out that there is a marked difference in the 
present verebrate faunas of continents, and that the variation of 
such forms must be soughin vertical rather than in horizontal 
ranges. Such study shows that #e have had invasions of a 
given region by a faun® from without; for example, a South 
American fauna invaded North America at one time and then 
retreated, while a North American fauna once invaded South 
Amefica, and traces of it still remain in that country. He is in- 
clined to believe that certain vertebrate forms did not spread 
over the *earth from a single place of origin, but thet they 
originated at different places upon the earth, We have parallel- 
ism in separate places, but the parallelism is defective in the 
Laramie. ž 

Mr. G. K. Gilbert was of the opinion that many methods of cor- 
relation must be used. He dofbted the trustworthiness of the 
correlation of non-fossiliferous rocks by camparative change, even 
locally. He thought the abundance and scarcity qf fossil forms 
comparable with lithologic differences, and considered the simple 
occurrence of a species as valuable for purposes of correlation ®s 
its abundance. 


° 

Freru Day.—Subject for discussion: map-colouring and 
cartography. 

Major J. W. Powell exhibited charts illustrating the colour 
system used by the U.S. Geological Survey, explained the 
methods of using the colours, and gavé the reasons for them. 
The colours assigned to rocks of different ages are as follows :— 














Period. Period colour. Mark, 
1. Neocene.... range asise alae aiia N. 
2 Eocene .......cc0000 Yellow ......0... ant .E. 
3. Cretaceous... ... Yellow-green ... ww K 
4. Jura-Trias .............. Blue-green . J. 
5. Carboniferous ......... Blue v.00... 
6. Devonian Sesouaatees’, Violet 15. . D. 
7. Silurian ......... ...... Purple ., a Ss 
8. Cambrian ...... ........ Pink ... . €. 
g. Algonkian vo... eg REAS serores iinis ceeee eee A. 

e e 


The colos are used to designate geologic periods, patterns 
of these colours designate formations; minor divisions are 
usually relegated to the text. The number of patterns for 
designating formations can be indefinitely enlarged, but follow a 
definite system. 

Mr. Joseph Willcox showed that in the scheme described by 
Major Powell the colours were not evenly distributed through 
the chromatic scale. m 

rof. @. R. Van Hise pointed out that Archæan rocks are 
shown by a brown underprint, and that metamorphic rocks of 
known age are given the colour of the corresponding unaltered 
rocks. $ 

Major Powell explainedethat it was not atten®%pted to select 
colours equally digributed through tke chromatic scale, but to 
use those that may be Most readily recognized. 

Mr. H. M. Cadell asked why black and gray were not used, 

Major Powell refied that blue was uled if place of the dark 
shades for the Carboniferous; that dark colours are misleading 
in wgard to the occyrrence of coalewhich occurs in the Creta- 
ceous and Tertiary as welf as in the Carboniferous, 

Mr. Christie found the black colour very inconvenient, because 
it often mad@ the details of the map *gpvered by suth colours 
illegible. ° 

Mr. H. M. Cadell suid 


that the mapof the Geological Sur- 
vgy of Great Britain wege colowed by hamd, and that the system 


“used by the €.S. Geological Survey could not for ¢his reason 
be, ecoflomically employed. a . 
: e = 
. s* 
e 
e . . 


’ 


e geology of the country to be traversed by the long excursion. 


-search in thesubjects named, It is intended to embrace, chiefly, 
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Majgr Powell explained thft the @.S. Survey systgm is very 
economical when fhe colour patterns are transferred to stones. 

Prof. T. McKe Hughes thought it very dificult to devise a 
scheme fhat will meet the demands of everyone. Some refer- 
ense must be had to the permgnence of the colours, the readi- 
ness with which they can be applied, and the distinctness with 
which they show what is desired. He thinks the fittest scheme 
must survive. e 

In th@ afternoon, brief lectures Were given by Prof. Chamber- 
lin, Mr. Gilbert, Major Powell, and Mr. Emmons upon the 


SixtH Day,—A Committee on International Bibliography 
was appointed. .’ e 
The Secretary announced that Messrs, Golier and ScAmidt 
convey an invitation from the Swiss Government to hold the 
sixth Ipternationg! Gongress, jn 1894, in Switzerland. Me. 
Golier delivered anaddress in which he presented the invitation, 
and the Congress unanimously accepted it. The following 
Swiss members were appointed a loml committee, with power 
to add to their number and®to appoint the time and place of 
meeting : viz. Messrs. Heim, Renevier® Lang, Balzer, Schritidt, 
and Golier. On the motion of Prof. Pumpelly, a vote of thanks was 
passed to the Swiss Government and delegation. It is thought 
that Berne will be selected as the place of meeting. 
The Geological Survey of Russia sent an invitation to hold 
the sewenth Congress in Russia. The Czar joined in*the invita- 
tion, Prof. Tschernychew made the formal presentation of the 
subject to the Congress. A vote of thanks to the Survey and 
the Czar was passed, and the Secretary of the Congress was 
authorized to send a despatch by cable, transmitting the vote. 
The President of the Congress, Prof. Le Conte, delivered a 
brief closing address, gimmarizing the work of the session, and 
after passing several votes of thanks the Congress adjourned. | 





JHE SOCIETY OF FRIENDS OF ASTRONOMY 
© AND COSMIC PHYSICS. a 

"THE Society ef Friends of Astronomy and Cosmic Physics; 

founded May 19, 1891, has been formed with a view to 

the organization of systematic activity and co-operation in re- 


workers in astronomical science in Germany, Austro-Hungary, 
Switzerland, and other neighbouring countries, and natives of 
these countries in the colonies and elsewhere. Members of 
other nationalities are, however, dered a welcome. 

The head centre of the Society is Berlin. The Subscription 
is 5 marks, 

Communications are invited from individual members, which 
will be published together with the notices of meetings and 
other business of the Society. These publications will bear the 
title ‘‘ Mittheilungen der Vereinigung von Freunden der Astro- 
nomie und kosmischen Physik ” ; they will be numbered con- 
secutively, and will be supplłd to gil members gratis, but will 
not be issued at regulawor stated intervals. bd 

These communications will form at present the@only direct 
publication of thg Society, until it is formed on a more sub- 
stantial financial basis and consists of a larger number, of 
members (in the first four weeks the number rose from 50 to over 
100). Contemporaries are at liberty to borrow any matters of 
integest contained in the Society’s communications, of course 
acknowledging the source from which they are derived. 

Endeafours will be made to keep the Society carefully within 
the limits in which #lone it can be successfully active leaving 
on one side other closely related branches: for instance, those 
of the Meteorological and Photographic Societies ; but, never- 
theless, endeavouring to,preserve tht closest amity and co-opera- 
tion with the welated Societies. « 

The Astronomische Gesellechaft, founded in Germany in 
1863, is regarded by the new Society a the principal Society, 
whose office it is to foster astronomjcal research throughout the 
whole earth. Bhe nee Society bears the same relation to 
this international association as do hose Astrogomical Societies 
already established in England, France, Russia, and Nerth 
America. ° © 

The principal object of these smaller societies is to collect 
observatiots made in the largest possible numbe? of districts, 
inasmuch as researches in astronpmyeand cosmic physics are 
very lergely defpendent*on the state of the weather, and the 
relation of the place ef observation, to, the phengmena in the 
heavens. ° : 


NO. 11439 VOL. 44} : i ° 
° . . ® 


NATURE . 


i in 


eee es ee er eee 


In the new Society the followieg branches of werk have Been 


selected :—(1} Observations of the sun; (2) of the moon an! 7 


surface of the planets; (3) of the intensity and colour ef the 
light of the stars and of the Milky Way ;°(4) of the zodiacal ligh: 
and meteors ; (5) of the polar light, magnetism of the earth, eartl 
currents, and air electricity ; (6) of the clouds and halos, ang 
thunder and lightning (care being taken in the two la-t groups 
not to &ncroach upon the ground already covered by the 
Meteorological and Photographic Societies). 

Each of these groups is presided over bya member of the 
Society whose attention is espgcially directed to the respeciive 
subject. The duty of these Presidents is*to organize the cor- 
respondence, hold branch meetings, and presegve the connection 
which binds each group to all the others. 

The Society will endeavour to further the organization of ai: 
these researchgs, not merely by the publication of communica- 
tions and by correspondence, but also by advice and aid in the 
providing of apparatus, especially of suitable optic, electric, and 


magnetic Measuring instruments, cigarts, bodks, &c. . 


The statutes of the Society will be sent post free on applica- 
tion to the Secretary, Herrn Cand.*G. Witt, Berlin, N.W., 
Invalidenstrasse 57. 

The President of the Society is at present Prof. Dr. R. Leh- 
mann-Filhés, Berlin, W., Wichmanfstrasse 112. 

The Committee consists of the six members presiding ove: 
the several groups of research. 

The Librarian of the Society is Herr Dr. P. Schwal:n, 
Berlin, N. W., Invalidenstrasse 57; and the Treasurer, 10 wher: 
subscriptions should be sent, Herr Rendant Bruck, Berlin, 
N.W., Invalidenstrasse 57. = 





THE PROTECTIVE DEVICE OF AN 
oe ANNELID., 


AMONGST a gathering of small Serpulids, &c., receivec 

from Mr. Sinel, of Jersey, I find some interesting ide 
worms related to the Sabellide. They build a thin membrare- 
like tube, about one-seventieth of an inch in diameter, coater' 
externally with flat translucent particles of sand. Its lower end 
is closed, and embedded in sponge or other growths, but the 
upper end is free, and, when the head of the inmate is pro- 
truded$ stands about a quarter of an inch high in the water. Or 
this headeare two branchial tufts, each having five branche: 
beset with a double row of long ciliated filaments. When ali 
are fully expanded they curve backwards, and cover an frea o: 
about one-tenth of an inch in diameter. The branches decrease 
in size from the inner to the outer pairs, and at the back of the 
longest but one in each tuft, near its base, is a chocolate or 





brown coloured vesicle. Th® two small€st branches curve Back- 
wagds round the mouth of the tuhg, and keep up a consisni 
whipping or flicking motion. ° a S 
But the peculiarity is, that, upon Me retreat of the animal. è 
the moh of thegube notenly instantly closes flatly and tigh:!y 
1 collapse of the sides, but the tube itself, beginhing at thé , 
tip, proceeds to coil up like a spiral spring, looking very much 
like young fern-frend. This is, of course, an effectual pro- e 
tection against the intrusion of enemies, and the ceiling ane, 
uncoiling, which I have witnessed many timesgis amest curious 
sight. bd 
orig. I shows the branchial tufts expanded. Fjg. 2, tube begin- © 
ning to coil up. Fig. 3, tube partly coiled up—aprocess whjch ie 
e . 
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® © blossom as the rose. 
bas ‘6 The greater part of, one morning was devoted to a discussion 


* method, to indicate the 


® tre@lessness of American prairies has ben forest fires. 
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sonftimes cagtinued much grther. I do not know whether 
this annelid has previously been noticed or described, but, if so, 
I shąj! feel obliged to any of your readers who can refer me to 
a description. ° ARNOLD T, WATSON. 
Sheffield, August 19. 
e 


GEOGRAPHY AT THE BRITISH ASSOCIATION, 


"[ HERE was at least one very satisfactory feature about the 

Geographical Section at the Cardiff meeting. It has been 
the practice in all the other Sectfons to appoint as Presidents men 
who have gained a high reputation as specialists in their own 
departments. Fof’some reason this practice has not been followed 
in the Geographical Segion. True, in past years we have had 
such men as Murchison, Markham, Galton, General TOT 
Walker ; but too often the President of this Section, while emi- 
nent as a soldier, or a colonial Governor, or as a Society man, 
has known a% muchabout geography as ‘‘the man in ¢he street.” 
It must be admitted that this*has in part arisen from the fact that 
scientific geographers in England could have been counted on 
the fingers of one hand. Happily, through the recent efforts of 
the Royal Geographical Society, this is ceasing to be the case, and 
when the Chairs at Oxfowl and Cambridge, and the other in- 
fluences which are at work, have had time to prodtice results, 
geography, in one or other of its aspects, may become as much of % 
a career in England as it is in Germany. It was regarded as to 
gome .extent a triumph, and an earnest of what is coming, that 
the President of the Section at Cardiff was a geographer pure® 
awl simple. Mr. E. G. Ravenstein has long been regarded as 
the one scientific cartographer in the United Kingdom (where he 
has been naturalized for many years) ; and as a geographer, in 
the best sense of the term, he is not surpassed. It was natural 
that in his address he should, deal with the progress of the 
subject in which he is master.” His address, while ostensibly 
dealing with cartography, really showed the growth of our con- 
ception of the earth’s surface, and indicated the most profitable 
aspects in which we may deal with that department of know- 
ledge whose business it is to investigate. 

Amid a good deal that was trivial, and notwithstanding the 
usual modicum of sensation, Section E did some solid work at 
Cardiff. The fact is that the only incident which cguld be 
regarded as sensational was the appearance on the platform of 
Mrs. French Sheld@n, evidently suffering greatly® from she 
accident with which she met on her return from Kilimanjaro, 
But Mrs. Sheldon was able to tell us some things about the 
people in East Africa thatghad never come within the ken of the 
male traveller. Moreover her account of the curious crater lake 
Chala, at the south-east foot of Kilimanjaro, was a real contri- 
bution to geographical knowledge, With immense difficulty she 
and der con@panion descended the dense vegetation which covers 
the precipitous sides of theegrater, and navigated the tiny lake 
on a raft, which was continually in danger from the swarms of 
crocodiles. e Mrs. Bishop (Miss Isabella Bird) was anything 
but sensational. With perfect calmness and clearness she gave 
ān account of an almost une€plored portion of the Bakhtiari 
country visited by her, and especially ob its interesting inhabit- 
ants. Miss E. M. Clerke’s paper on the aborigines of Western 
Australia was more suited to the Anthropological than the 
Geographical Section, and still more suited to a missignary 
meeting, © 

Mr. John Coles’s paper on the art of observing showed how 
comparatively easy it is for any man of average intelligence, and 
even pupils in the higher classes of our schools, to acquire a 
knowledge of thegtse of the more common survey instruments. 
Aneexcellert paper on the homology of continents ewas read 
by Dr. Hugh Robert Mill, who showed that in many respects 
therg i$ a remarkable gfamilf likeness among the continents, 
arising from the fact that they have been subjected to essentially 
thè same influences. Ma Silva White, in his paper on*the 
comparative value of a tie lands, attempted, by a statistical 

ines of least resistance against th® 
European .domination in Africa. Wr. Mille? Christyegave gn 





e elaborate and highly instyfictfve paper on the absence of trees 


from prairies ; his conclusion being that the main cause, of the 
The® 
paper wa? highly suggegive, showing, as it did, that if proper 
measures®veye tekn even our great deserts might be made to 


°' NO. T143, VOL. 44] 


L 


e 
on acclimatization, introluced in a valuable paper by Dr. 
Robert Felkin. The author showed that th&e are two schools 
of thought, the one regarding acclimatization # impossible, the 
other more sanguine and pronounding it possible, Probably the 
truth wil be found to be a magn between the two. In &n- 
sidering theesubject, it is necessary to specify, first, the variqus 
nations who ar@ to be acclimatized, and secondby, the places 
where they are to be located.g As regards the first point, the 
national characteristics, habits, customs, and environment must 
be taken into account, and with respect to the second, the nature 
of the counts, its climatology, its iphabitants, their mortality 
and endemic diseases must be brought under survey. ‘The next 
point is to classify the variou Ruropean nations, and it becomes 
evidęjt that they cin only become readily acclimatized in the 
temperate zone, where climatic and other conditions are approxi- 
wpately akin to their present habitat. In yeference to Europeans 
becoming acclimatized in the®tropics, what’ are those factors 
which prevent it, or which must be overcome before it is pgssible ? 
They are as follows: Beat, cold, damp, various endemic 
diseases, especially malaria, and these constitutional conditions 
indaced by climate wich either destroy the immigrants or 
diminish their fertility after one or two generations. Progress 
has been made during recent years in enabling persons to reside 
longe® and to enjoy greater health in the tropics, What 
probability is there that science will accomplish still more in 
renderinge acclimatization possible for Europeans in éropical 
countries? It must be said that both Dr. Felkin and those who 
followed him in the discussion occasionally lost sight of the real 
point at issue. The adaptation of a European to tropical con- 
ditions for a few years is one thing ; the acclimatization of a race 
in a climate totally different®from tH&t which has been its 
inheritance is another. About the former there need be now 
no difficulty : what scanty experience we have leads to the con- 
glusion that the latter is practically impossibl@. What we 
really want are experiments continued over ghree or far 
generations. y 

Colonel Holdich, of the Indian Survey, gave sote valuable 
hints*in his paper on the application of Indjan geographical 
survey methods to Africa. An outline of the methods proposed 
may be summarized as—(1) The adoption of a rapid system of 
triangulation along the most important lines for first survey. (2) 
The extension of a graphic system of mapping from these lines 
by means chiefly of native labour. The most important lines 
for first survey are the international boundary lines. Until 
lately England has been peguliarly free from the necessity of 
demarcating or maintaining®national boundaries. Even India 
offers but a comparatively short line for defence. The new 
partition of Africa largely increases her responsibilities in this 
respect, though there may be no immediate cause for action. 
There is, however, a great necessity for a topographical acquaint- 
ance with the boundaries adopted. Only a small portion of 
them apparently follow permanent natural features, the rest 
being defined by rivers, &c. I, would appear, then, advanta- 
geous,to commence triasgulation along the boundary lines. 
This is, however, so far a national or international question, and 
consequently in these preliminary stages of survey State assist- 
ance might very well be expected, and Imperfal resources drawn 
upon for carrying it out. (1) What are these resources? (2) 
What is the nature of surveys already existing in Africa? (3) 
What is the nature of the survey we ought to build up? Reply- 
ing to (2) and (3), we find that if a continuous and comprehefisive 
scheme is to be adopted, with unity of design fq all the 
seattered districts of the African coloniag system, nothing has 
been d@ne as yet which would assist us in carrying out our 
scheme, This scheme should be largely borrowed from expe- 
riences in Asia. A considgration of it shows, in reply to (1), 
to what extent Imperial survey resources might be utilized during 
the processes of laying ott the preliminary lines of triangulation. 
From this trianglatiog the extension*of topography would there- 
after probably depend on private enterprise. Then followed a 
short éonsideration of the® general topogrgphical processes as 
carried out by atives of India, of the valfe of such native 
labour, and of he possibifity” of raising survey establishments 
in*Africa similar toethosa which ha%e done such excellent work 
in Asia. be ose 

The gubjgct of reform in our Ordnance Survey,was again 
introduced this year in an elaborate paper by Mr. H. T. Crook, 
who was strongly sypforted@ by a nymber of speakers. Mr. 
Crook pointed out many defects in the large-scale maps.” Some 
ef them are motoriouslebelindadate ; fey are issued in a most 
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inconv@nient form; they are far oo expensive jẹ they are 
difficult to obtain outside of London. The Committee of this 
Section gent a strongly-worded resolution to the Councfl of the 
© Aggociation, recommending,® among other things, that the 
Directorship of thg Suivey, ingead of being merely a$taff an- 
paintment, should be made a permanegt office. Unfortunately, 


* the resolutiof submitted to the General Committee omitted this 


and otha important points, so tletin its final form it does not 
amount to much. š 

e Mr James Thomson’s paper on photography applied to 
Exploration contained suggestions of gregt practicl falue. He 
showed the value of the camera, not only in recording geographical 
features and types of people, buteeven as ag adjunct to regular 
surveys, e 

The subject of geographical education was introduced in a short 
paper by Mr. J. Scote Keltie, who spoke of the results whieh 
had followed the action initiated hy the Royal Geographical 
Societa few years ago. Advances have been made in many 
directions; Chairs have been established in Oxford and 
Cambridge; and a higher tonception of geography and of its 
practical utility has begun to prevail. Happily, the attempt 
to obtain the Section’s approval for the foundation of a local 
Geographical Society in Cardiff failed. 

Among other papers worthy of mention were two by C®lonel 
H. Tanner, of the Indian Survey-—one on a new method of 
Bar-Sifptense surveying, and a second on some of thé principal 
tribes of the Himalayas. 





MECHANSCS AB THE BRITISH 
ASSOCIATION. 


JS Section §, Mr. T. Forster Brown, an engineer well known 

in the locality in connection with mining industry, was tle 
PResident. There was an average list of papers, but the dis- 
cussions wgre not so full as is sometimes the case in this Section. 
As a consequence, the sittings were got through with morg than 
ordinary speed ;*there being no meeting on the Saturday, and the 
whole business of the Section was completed by two o’clock on the 
Tuesday of the meeting. The President’s address was given as 
usual on the Thursday, and referred to mechanical details 
in connection with mining. In character with the meeting it 
was brief. The usual vote of thanks having been moved and 
seconded, Prof. Osborne Reynolds proceeded to read the third 
Report of the Committee appointed to investigate the action of 
waves and currents on the beds and foreshores of “estuaries by 
means of working models. 
Committee arose out of a paper read by Prof, Osborne Reynolds 
at the last Manchester meeting of the Association ; and this, in 
turn, arose out of the investigations made upon a working model 
of the Mersey estuary in connection with the then proposed 
Manchester Ship Canal operations. The further investigations 
referred to inthe last report Rave been conducted on the same 
system as previously described. Th€ chief object of the series 
has been to obtain further information as to the fial condition 
of equilibrium with long tidal rivers entering the head of a y- 
shaped estuary; to obtain more complete verification of the 
value of the criterion of similarity ; to investigate the effect of 
tides in the generator diverging from simple harmonic tides ; 
andgto determine the comparative effect of tides varying from 
spring toneap. It would be impossible in this brief report of 
the proc@edings of the Section to give an idea of the results at 
which the Committee*arrived, or rather the results shogn by fhe 
experiments, more especially without the aid of the diagrams by 


æ Which the Report was illustrated. 


The next business was the rea@ing of a paper by Mr. G. 
Chatterton, ingwhich a sewer was desgribed that has lately been 
constructed to carry offth¢ sewerage of a nejghbouring district, 
and thus relieve the River Taff of site of its present foul 
burden. The sewer, no doubt, ig a meritorious engineering 
work, but not one @f magnitude or especialenovelty. The most 
notable point is that the Taff baw tbe crossed_seven times, and 
this is effected by means of jnverted syphong which go below the 
river bed. The principle, of cours® is not new. The chief 
interest was in the speech made by Mr. Baldwin Latham during 
the discussion, in the course of which the spra®er Gxclaimed 
against the ‘‘ faddists’"who maintain that what is taken from 
the eagth shoulé@ be returned to the earth. Mr. Latham is of 
opinion that what isetaken from the earth should be given to 
the sea. he ocean, Ife says, fas “gi n to the “engineer as*a 
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receptacle of sewage—presumakly among other functi#ns. 
Moreover, Mr. Latham tells us that it is more profitable to 
put sewage in the sea than to keep it on the land. J ez- 
courages the growth of marine fauna ; amd it is, so Mr. Latham 
says, a well-known fact that where there is most sewage there 
are most fish. eAs there were no ® faddists” present, Mr. 
Latham had it all his own way. hd 

Mr. L°F. Vernon Harcourt’s paper described the engineering 
operations carried on in the neighbouring River Usk and the 
harbour of Newport. This paper, again, did not bring forward 
any points of particular novelty., Mr. Vernon Harcourt is pro- 
ceeding on the now fairly well recognized limes of increasing the 
tidal flow. Mr. Abernethy spoke in the discussion, and told the 
Section how he had once resigned his posiffon in connection 
with the Swansea Harbour Board be@ause it was proposed tv 
canalize the river. The question might, we think, have been 
discussed with advantage—although, perhaps, not in connection 
with the rivers referred to—how far volume of ebb and flow, as 
compared With velocity, is the ruling factor.e 

Mr, W. Key, of Glasgow, described the system of ventilation 
and heating which he had introduced ®h the Victoria Infirmary, 
Glasgow. Here, again, we have no new theories enunciated, 
but the paper was none the less valuable on that account—per- 
haps more valuable. Mr. Key has taken recognized principles, 
selecting and arranging in a common-sense manner, and put 
them into practical shape. The consequence is, we hear, that 
the atmosphere in the Infirmary is as sweet as that outside—in fact, 
more so ; for, whilst there may be fog in the street and mist om 
the hill-side, the wards are dry and clear. The circulation of 
air is by rotary fans driven from a gas-engine. A point upen 
which Mr. Key strongly insists is a screen down which water 
is constantly trickling, and which is automatically flushed at 
intervals. This has the effect of converting dust and other float- 
ing particles into mug. The aig is heated over steam-pipes in 
the winter. Admission is 5 feet above ground, and eduction is 
from the floor-level, so that dust passes off, the air current 
assisting*gravitation. 

On the second day’s sitting, Friday, August 21, the chief 
interest was absorbed by Sir Edward Reed’s paper, in which he 
gave certain particulars of the Channel tubular railway, which 
he proposes some day to construct, supposing the Fates are pro- 
pitiousg If one may believe the eminent engineers who took 
part in the discussion, the Fates never will be propitious, for 
Str Edward violates the first and cardindl rule of engineering 

ir 


enterprise in propounding a scheme that cannot pay. 
Edward says his double tube, which is to be laid on the Bottom 
of the sea~it is not a tunnel—will gost 12 to 14 millions, Sir 
Benjamin Baker says that Sir Edward must double his figures, 
and even then he will not have money enough. It has been 
stated on the highest authority that the Channel traffic would 
not pay interest on a million and a quarter spent @n harbeurs ; 
and, if this be the case, there wok be a poor prospect for thdse * 
who would subscribe money for even a Channel Tunnel, far more 
a tubular railway, and most of all a Channel Bridge, such as 
Messrs. Schneider and Hersent propose. Sir Edward’s scheme 
is sufficiently heroic. He would construct two mammoth tubes, 
of steel plate and conceete, 20 feet in diameter. The tubes would 
be made in lengths, and when two lengths were completed they 
would be joined together in parallaj, 50 feet apart, and floated 
outsinto the Channel to be attached to the apmpleted length. 
The first part of the construcflon, near the shore, would not be 
difficult, but if ever Sir Edward gets out into deep water, say 
200 feet, he will find troubles enough. All work is to b® done 
ahpve water. Thus the end of the completed part of the double 
tube will be kept afloat until a fresh length ig joined on. Then 
that wil? be allowed to sink, and the last attached fart will form 
the end of the completed part. Jn this way, so long as the work 
of construction is in proggesg, the part af the tubes last mpleted 
will slope up from the sea bottom to the surface, so that 
thé next length may be altached. The scheme is splendid iif its 
disregard of difficulties. It is woi€gy of the fervid genius of, 
Jules Verne. . è 
@ Prof*W. Robfason negt read% paper on petrolgum engineṣ. 
It would appear that this descriptio® of motor ig likely to comes 
to thg front, if one may judge from the fact that their manu- 
facture is being taken up by some important engineering ftms.® 
Priestman Bros., of Hull, have been et work on the Broblenf főre 
the last year or two, and it is chiefly qf YheePrisstntan engine 
that Prof, Robinson speaks. Crossley Bros., of Manchester, 
who have made such a brilliant success with the Otto gas enging, s 
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have now takgn up the subject, and are making an oil engine ; 
. whilst the big agricultural engineering firm, Hornsby’s, of 


æ Grantham, have also turned their attention in this direction. 


There have also been eefforts made by foreign engineers. A 
petroleum engine works generally on the same principle as a gas 
engine, but the chief trowble, we believe, hithegto has been to 
get over the clogging of parts. This supplies the chief feature 
in the Priestman design, in which there is a spra} maker 
specially designed to get over this trouble. A jet of oil is first 
broken up by compressed air, and the spray is then further 
mixed with air, heated by the hot. products of combustion. To 
cleanse the air it is dgawn throu8h cotton wool, which naturally 
has to be renewed from time to time. The proportions of air 
and oil vapour ar@ arranged to give an explosive charge, anda 
regular explosion is obtaiged every cycle by means of an electric 
spark. The cylinders are water-jacketted. Messrs, Priestman 
have fitted a pair of their oil engines into a small launch, which 
is said to have answered well. Whether petroleum used 
explosively in®in engjne afloat will ever oust our tried but very 

* imperfect servant steam—as he gas engine is superseding the 
steam engine in so mary positions ashore—is a very open 
question. Certainly it is a great temptation to get rid of the 
heavy and bulky boiler, which takes up so much room in a boat, 
but much remains to be dore before we can arrive at the more 
logical method of generating heat energy in the place where it 
has to be used. It may be that that terrible exhaustion of our 
coal-fields, about which we heard so much at the meeting of the 
Association, will be indefinitely postponed by the using of 
petroleum or other hydrocarbon as a source of motive power. 
Bug that is another story. 

Mr. Beauchamp Tower described some improvements in de- 
tail which he has introduced in the design of that beautiful piece 
of mechanism by which he has secured to us, by means of gyro- 
scopically-controlled hydraulic gear, a steady platform at sea; 
and Prof. A. C. Elliott read a paper on “he transmission of 
power by compressed air. Dr. William Anderson described 
his revolving water purifier; and Mr. Faija gave a longeaccount 
of many points in connection with Portland cement. These 
were all the papers read on Friday. 

On Saturday there was no meeting in Section G, and Monday 
was, according to custom, devoted to electrical matters. Mr. 
W. H. Preece opened the proceedings with a long paper, or 
rather lecture, on the London and Paris telephone, in the course 
of which he was enthisiastic upon the success which‘had been 
obtained. He is sanguine that before long we shall be able to 
talk between London and Berlin. Of course, he improved the 
occasion by insisting on thegnecessity of metallic returns, a point 
upon which all will agree with him except shareholders in tele- 
phone companies. Naturally, also, Mr. Preece did not fail to 
hint how much better off the British public would have been had 
telephone ex@hange been left in the hands of the Post Office. 
No* doubt, if all the telephepes were now transferred to Mr. 
Preece’s guidance, we should sooner have metallic returns, and 
Christian patience would be less exercised ; but the question may 
arise whether we should have had any telephones at all now if 

overnment monopoly had no been broken through. With 
Mr. Preece as the controlling factor, we sould answer ‘ Yes.” 
But there are other sorts of Government officials than Mr. 
Preece. . 

My. Bennett’s paper on the telephoning of great cities refeiwed 
mostly to the arrangement of detai® of exchange. 

Prof. G. Forbes read a long paper, in which he gave an 
accourt of recent progress in the use of electric motors. It was 
ofan interesting nature, and dealt largely with the advance that 
has been made in Agerica. We trust Mr. Forbes is better ac- 

® quainted with Transatlantic electrical practice than he is with one 
branch, at least, of British practice; for when he said, as we 
understoc%l him, that therg are ‘ho electyical cranes in England, 
he was certainly wide of the mark. * 

Papers by Mr, N. Watts, @n electric fire-damp indicators, afid 
g JeA. Timmis, on electrig fighting in trains, were also on the 
est. * 

On Tuesday, August 25, Section G%held its*last sittif®g, and 
ghere was a varied selection %f bapers. The first was a contri- 
bution by Mr. A? R. Bennett, in which he advocated a system 
@f hotise-to-house parcels distribution, which*would certainly be 
very*conventent if it could ge carried out. He proposes tunnels 
under the stregt with miniature electric railways. That would 


® *be a difficult thing to arrange in any of our cities, the space 
“being so occupied by gas- and water-pipes, sewers, electric | antl women, tifeir virtues &nd%hef failing#; the notionsgonnected 
t . . 
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wires, hydraulic mains, and@many other thingg, were the tunnels 
simply to be run straight away with only stations at distant 
points; ut Mr. Bennett proposes to make thisa housegto-house 
service, each subscriber having his®wn siding. The tube wogld 
be rectangular, with two lines ofrails one above the other. “By 
means of semaphores at the central station, worked electrically 
by the passage ofthe train, so that the operator ç®n always tell 
where the train is, and by fuather electrical connectign he is 
able to shunt the train into the subscriber’s own siding. When 
one subscriber wants to send®a parcel to another, he procures a 
truck, and *d@patches this through pe tunnel to the centraP 
station, from whence the operator forwards it to the right 
address. There is eyen an afrangement for unloading automa- 
tically and the truck can then be brought back by the operator 
without the intervention of the subscriber. The idea is fasci- 
ngting, and we may say that it appears qujte practicables but it 
will not come yet. Some day, when we determine to pull down 
and rearrange London—as manufacturers throw aside obsolete 
but perfectly sound machinery to gain the economy of some 
newer designs—Mr. Bennett's electrical exchange may come in ; 
andéhen the blessing it will be to the community will be in- 
calculable. We can have a five minutes collection and delivery 
of letters ; butcher-boys will no longer whistle at the side door, 
eand the baker will cease to scribble on the gate-post. 
Mr. W. Worby Beaumont next read a paper on internal and 
external werk of evaporation. This is one of a series of mono- 
graphs which the author has prepared on this subject, but the 
matter is too abstruse for us to deal with in this very brief 
account of the four days’ meeting, Were we to attempt to 
abstract the paper, it might lead us into controversial matter. 
Major R. de Villamil’s pap@r on thé action of screw-pro- 
pellers was a praiseworthy effort to accqmplish the apparently 
hopeless task of lifting the practice of designing the screw- 
propeller from the region of empiricism—where it has always 
dwelt—to the domain of pure science. We feag, however, ® 
spite of it, that the marine engineer will still adhere to the 
ancient rule-of-thumb by which alone he is now guided. It is 
curiou$ that the man who has done most to improve the design 
of the screw-propeller was essentially non-scientific. He made 
his chief discovery in an endeavour to do one thing, but pro- 
duced the reverse result. When Griffith first used the spherical 
boss, he was trying to produce a retarding effect, but found, on 
trial, that he had added greatly to the efficiency of the screw. 
Mr. Beaumont also read a paper on the screw-propeller, He 
described a method of reversing the direction of thrust by means 
of feathering-blades, on the well-known Bevis principle. The 
advantages claimed were that, as the engines and screw would 
always running in one direction, there would be no momentum 
of moving parts to be overcome when it was desired to go from 
ahead to astern, or vice versd, and therefore there would be less 
danger of breakage of the mechanism. The proposal was some- 
what roughly handled in the discussion which followed, but we 
think that Mr. Beaumont fairly hed his own in his reply. The 
most valid objection appedted to be thgt of Mr. Heard, who 
pointed out that the pressure on a given area of the blade was 
by no means constant throughout each revolution, and the dis- 
turbance would cause the joints of the mechanism to wear. 
For this reason there would be introduced an undesirable and 
even dangerous play on the pins after the apparatus had been in 
use some time. 
A paper upon non-conducting coverings for steam-boifers 
having been read, the business of Section G was brought to a 
close with the usual votes of thanks, ° 





ANTHROPOLOGY AT THE BRITISH 
ASSOCIATION. * 


ar 
‘THE proceeding began with the President’s address, after 
which Prof. R. K. Douglas read a paper on the social and 
religious ideas of the Chinese as illustraged im ghe ideographic 
characters of the language. After short introduction, showing 
that the Ghinese fleographic charact¢rs are picture-writings, the 
author gave an account ofethe earliest or hjeroglyphic form of 
the writing, the development of this resulting in the ideographic 
*characters# “Whe social habits of the paople and theirdomestic 
life were illustrated by a number of id€ograms descriptive of 
their household arrangements® and relagionshipxs The aıthor 
traced in the written characters the ideay associated with men 
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with mtrHage,® and the evidences of pastoral as well as of 
agricultural habits among the people. The paper concluded 
with references to the coinage Of the cbuntry as described in the 
ideograms employe® to represent its various forms. 
The following pers were also read: on recent progress in 
ihe analy€is of vowel-soundsy by Dr. R. J. Lloyd; family 
ife®of the Haidas (Queen Charlotte Islands), by the Rev. 
Charles Harrison ; ànd the Report of the North-Western Tribes 
-of Canada Cemmittee. This last is again thè work of Dr. 
Franz Boas in”the interesting gthnological field of British 
Columbia? It consists of two parts? the first being devoted to 
the Bilqula, a people inhabiting a litfrited tract in the vicinity of 
elgean Inlet and Bentinck. Arms, the second dealing with the 
physical characteristics ofthe tribes of the North-west coast 
region. et 
Prof. Max Müller then made some remafks on the wor of 
Major J. W. Powell, Director of the U.S. Bureau of Ethnology. 
He said that he had just received the proof-sheets of a most, 
important publication,on the classiffcation of the Indian languages 
spoken jn America. It is a splendid piece of workmanship 
from Major Powell, the indefatigable Director of the American 
Bureau of Ethnology. Theepublications of that Bureau count 
amongst the most valuable contributioas to anthropologieal 
science, and they reflect the highest credit, not only on Major 
Powell and his fellow-workers, but also on the American 
Government, which has sanctioned a very large outlay fo® the 
+ prosecution of these studies, There is no stint in the way these 
volumes are brought out, and most of the papers conéained in 
them inspire the student with that confidence which can only be 
produced by honest, conscientious, and truly scholarlike work. 
Our American friends have perceived that it is a national duty 
to preserve as much as can still be preserved of the languages 
and thoughts of the infligenous*races who were the earliest 
dwellers on American sgil. They know that the study of what 
Prof, Max Miiller ventured to call intellectual geology is quite 
as important af that of terrestrial geology, and that the sud 
th@lower strata coptains the key to a right understanding of the 
higher strata in fhe growth of the human mind. Coming genera- 
tions will ca@l us to account for having allowed the old world to 
vanish without tpying to preserve its records. People “who 
ask what can be the use of preserving the language of the 
Mohawks forget what we would give if some scholar at the 
time of Cato or Cæsar had written down, what many could 
then easily have done, a grammar of the Etruscan language. 
Some years ago the author had succeeded in persuading a 
Secretary of State for the Colonies that it was the duty of the 
English Government to publish a, series of colonial records, 
containing trustworthy information *on the languages customs, 
laws, religions, and monuments of the races inhabiting the 
English colonies. Lord Granville saw that such an undertaking 
wasa national duty, and that the necessary funds should be con- 
tributed by the various colonies. What a magnificent work this 
would have been! But while the American Government has 
pushed forward its work, Lord Granville's scheme expired in the 
pigeon-holes of the Colonial Office. America may well be 
proud of Major Powell, who would n@t allow the treasureg col- 
lected by various scholars and Government officials tg moulder 
and perish, He is a true enthusiast, not a man of mere impulse 
and good intention® but a man of sustained effort in his work. 
He deserves the hearty thanks of the Association, and more 
especially of the Anthropological Section. 
The whole of Friday morning was occupied by a paper 
by th® Marquess of Bute, on the language of Teneriffe. The 
difficulties,in the study of the languagej are due to the fact 


that the aboriginal wards have been collected from aX the | 
islands without indicating their several origins, so tat the ! 


Teneriffe words were not at first easily distinguished. Students 

hitherto have held three opinions as tọ this language. The first 
is that of Dr. Glas, who considered the language American (and 
the people Affican); the second, advanced by Sir Edmund 
Scory, classed the language and people gs B&ber ; while the 
third holds that the Teneriffians were of Aryan origin, , 

« Dr. Edward B. Tylor yead a paper on thg limits of savage 
religion. It has låtely become clear py the inquiries of anthro- 
pologists that the world-famofis Great Spirit ®of thee North 
American Indians arose fromthe teachiags ofthe Jesuit missioh- 
aries in Canada early in the seventeenth century. This and 
analogous names for a Supreme Deity, unknown psevipusly to 
native belief, have since epread over North America, amalga- 
mating yith nativg doctripes and @renfonjal rites into highly 
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interesting but perplexing combinations, The mistaken attgibu- 
tion to barbaric races of theological beliefs really helonging to 
the cultured world, as well as the development among thé 
races of new religious formations under cultured influence, are 
due to several causes, which it is the object of this papes te 
examine: (1) direct adoption from foreign teachers; (2) the 
exaggeration of genuine native deities of a lower order into 2 
god or devil; (3) the conversion of nflive words, denoting a 
whole class of minor spiritual beings, such as ghosts or demons, 
into indivifual names, alleged to be those of a Supreme Good 
Deity or a rival Evil Deity. 

Mr. H. Ling Roth read a paper on cozvade, in which he gave 
an account of the distribution of this curious custom, and showed 


that the savage believes that there is some*hidden link which - 


binds the new-born child to its father, and he argued that the 
practice of couvade is to prevent the father bewftching his child. 
In a paper by Mr. S. E. Peal, onethe morong and other 
customs of the ngtives of Asam, the author shows that this insti- 
tution of the morong, or club-house for the unmarried, is very 
widely distributed over t he whole of the Indo-Pacifigregion, and 
he argues tHat it is, in fact, a relic ¥ pre-mairiage communism. 
Moreover, this custom being so often found associated with 
others of a distinctly non-Aryan characttr, such as juming, tat- 
tooing, blackening the teeth, building on piles, head-hunting, 
&c., has led him to suspect former racial affinity, even among 
such widely different types as Papuan® and Mongol, Dravidian 
and Sawaiori. 
° A paper by the Rev. B. Danks, on the burial customs of New 
Britain, was read. 


In a paper on the worship of meteorites, Prof. H. A. Newton, ° 


n Monday, gave a series of accounts of divine honours having 
been paid to meteoric stones in early times, and of myths an® 
traditions pointing to such worship. Particular attention was 


| directed to the indications of such worship that are found in 


Greek and Roman history and literature. 

Dr. Garson read a paper on seme human remains found in 

Yorkshire. He dealt principally with a round barrow in which 
skeletons with very long skulls had been found. These skulls 
were mucliflonger and narrower than the heads of the existing 
inhabitants of this country, and corresponded with those of the 
Iberians. The average height of the persons whose skeletons 
were found in this barrow was a little over § feet 3 inches, 
The discovery of flint and the absence of iron implements 
showed hat the burial took place before the use of metals. 
The Iberian people were short, had dark hair, straight noses, flat 
foreheads, and no ear-lobes. It was a race quite distinct from 
the Celtic type, which afterwards came in and drove them 
further westwards into forests and swamps. 
e_ A paper by Miss Buckland was read, owpoints of contact between 
Old World mythsand customs and the Navajo myth entitled “The 
Mountain Chant.” The author drew attention to the numerous 
points in which this myth reproduces customs and beliefs of the 
Old World. Among these were mentioned the singlar prohtbi; 
tion of food in the abode of spigit®, such as appears in the 
classical story of Persephone, but which is found slightly modi- 
fied in the fairy folk-lore of Europe, in Aino and Japanese tales, 
and in New Zealand, Miss Buckjpnd points out the great con- 
trast between the bloodless Navajo rites and the sanguinary 
ceremonies of the ancie Mexicans, and the great dissimilarity 
in the forms of the Navajo and Mexican gods, as denoting an 
entirely different origin for the two rgligions, incompatible with 
the belief commonly entertained of the wholly ®digenous chea- 
racter of American culture; an@she urges that the Navajo rites 
point unmistakably to an Eastern origin. 

A paper by the Rev. James Macdonald, on East Central 
Afrigan customs, was read. The customs dealt with ranged 
over the whole domestic antl social life of the ople. è 

The folowing papers were also read :—~Prof. Ge Hartwell 
Jones, barbaric Greece and Italy ẹJ. E. Budgett Meakjn, the 
Berbers of Morocco; Dr. p % Phené, aecomparison of anetent 
Welsh customs, devices, and commerce with those of contemporary 
natidhs ; W. M. Adams, the first sea-Wanderings of the genglish 
race. The Report of the Prehistoric IReabitants Committee, afd 
the Report of the Elbolton Cave Committee, were also read. ° 

@n Tutsday, Ur. Garsen readja paper on M. Bertillon’s 
method of criminal anthropometry, in which he gescribed the 
plan nav adopted by the French police for the identification pf 
criminals. g < . 

Dr. S. A. K. Strahan read a paper om instinctive cripinality, 


its true character and rational treatmgn The? instinctive è » 


Pad 
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criginal belongs to a decaying race, and is only met with in l 
families whose other members show signs of degradation ; ia 
fct, instinetive criminalitysis but one of the many known signs 
of family decay. Not only is criminality hereditary, but it is 
interchangeable with other degenerate conditions, such as idiocy, 


epilepsy, suicide, insanity, scrofula, &c., and it is a mere chance 


whether the insanity or drunkenness, say, of the parent, will 
appear as such in the &hild, or be transmuted in transmission to 
one or other of the above-mentioned degenerate conditions. 
Alcoholism is the most fruitful source of instinctivetriminality, 
but insanity, epilepsy, and suicide are often transmuted to crime | 


in passing to the children. 


Senility and immaturity of parents , 


are also fruitful sources of crime in the enfeebled descendants, 


as is proved by th® statistics of Marro, Korosi, and others. The 
present system, of treatment has proved a disastrous failure ; 


| 
| 


| 
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Academy of Sciences, September 14.-#M. Duchartre in the 
chair,—Recent discussions on the subject of cyclone, by M. H. 


Fayee—A contribution to thg botanical history of the trefle— 


A 


| description ofea new species of traffle—the white truffle d the 
' desert, known ia Syria undeg the name Xamñé It hasa wide 


short periods “of punishment can have no effect upon the į 


instinctive criminal, esther curative or deterrent. 


Everything 


points in the direction of prolonged or indefinge confinement in 


industrial penitentiaries. 
success in,America, and life-long detention has no 
by any means ne@essary. è 


Nicobar pottery, by 


This system has been tried with , 
t been found | Cadet.—On the yeast of wine, by M. A. Rommier, Experi- 


aa 


range, the same species fs this found near Damas Raving 
also seen in the desert 408 miles south of Biskra. 


wires under water, *by M. Paquefin. 


been 


2 1t It forms an 
ı importart article of food.—On the incandescence of platingm 
A mixture of hydro- 


carbon vapours and air is led over a specially arranged platinum - 
apgaratus, which Secomes heated almost to its fusion point, and 
will then remain luminous if suddenly plunged into water. —Ob- 
servations of the Comet Wolf, 1884 III., made by the cosdé 


equatorial (0°36 m.) of the Ryons Obkryftory, by M. 


G, Le 


ments made on the proguction of wines from vines of the same 


E” H. Man. In this paper Mr. Man : stock grown in different districts dead to the conclusion that the 


stated that the little isl&nd of Chowra has held for generationsa ferments producing thecharacteristic bouquet in wines of differen 


monopoly of the manufacture ; and the entire work of preparing : districts, are peculiar to those districts and are not carried to new 
districts readily by the transplantation of the vines.—On the 


the clay, as well as of moulding and firing the finished utensil, 


devolves on the females 8f the community. 


the island appear to guard their art jealously, and the value of ' 
trade-marks is recognized. No vessels are made especially by . 
the Nicobarese for funeral purposes, but cooking pots are among i 


* the personal and household requisites which are laid on a 


grave after an interment. They have no knowledge of ady | 


@mplement answering the purpose of a ‘‘ potter’s wheel.” 


The following communications were also received :—E. 
Seward, on the formation of a record of the prehistoric and 
ancient remains of Glamorganshire ; Dr. J. S. Phené, on recent 
Hittite discoveries; Mrs. §. S. Alljson, account of the 
Similkameen Indians of British Columbia; Report of the 
Anthropometric Laboratory Committee ; Report of the Anthro- 
pological Notes and Queries Committee ; and the Report of the 


Indian Committee. 


SCIENTIFIC SERIALS. 


THE American Meteorological Fournal for Septereber con- 
tains the concluding part of an article on mountain peteorology, , 


by A. L. Rotch. 


e subjects specially treated of are wind“and 


temperature in connection with atmospheric pressure, as observed 
chiefly at the Blue Hill Observatory. The wind velocity is found 


to be two-thirds greate® there than at Boston, about 500 feet 


lower, but the difference changes for various hours of the day. At 
low levels the wind force generally increases from the early 


morning 


til the afternoon, but the conditions are geversed at 


e higher levels. This fact was pointed out by Prof. Hellmann 
in 1875, when studying ffeeMount Washington observations, 
and the same fact has since been observed at Ben Nevis and 


other Obstrvatories. 


The wind has also a vertical as well asa 


e horizontal motion, which hag amounted to seven miles an hour 
in a storm. The normal temperature at the summit of Blue 
Hill is 2° lower than at the base, giving#?a decrease of 1° for each 
220 feet of ascent, but inversions frequently occur, when the 


temperature of the base islower than at the summit. 


Instances 


of this are given, together with records obtained during Lalloon 
ascents.—The aspiration psychrometer and its use in balloons, 


by Dr. R. Assmann. 


Such an instrument was first used by 


Welsh in 1853, but it was not fully adapted to use in balloons. 
The apparatus invented and described by Dr. Assmann, which 
is fntended, to register the changes, Which ordinary thermometers 
do not show quickly enough, is made by Fuess, of Beflin. The 
aspirator may be driven by apsmall electric motor, instead of by 
clo¢kwork.—-The Bergen Point tarnado, by W. A. Eddy. The ; 
wack was about nine milgs south-west of New York City, on 
by 


Jyne 16 last. The torngdo was preceded and followe 


% showers of large hailstomes, and extended only for about twg 
miles. —The hot winds of ie peels by Lieugenant J. P. Finley. 


The period during whiqh these wimds occur is fro 


May®to 


September’; she thermometer has been known to reach 118° in 


the shade, and the winds generally occur 
eof clouds —~Altitude and hay fever, by 


daring entire sbsencg 
r. W. J. Herdman. 


° Special attention is draw®a to the curative influence of mountain 


e stations. ° e 
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The inhabitants of determinism of sexuality in Aydatina senta, by M. Maupas, 
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THURSDAY, OCTOBER I, 1891. ê typhoid—can be, and are, constantly propagated through EN 
° . the presence of specific micro-organisms in water, and 
—s— A ane *——— indeed the majority of bacteriologists are agreed as to the 
THE BAGTERIOLOGICAL BXAMINATION OF particular fornts responsible for these diseases. On this 
. WA RER accounteit is conceived by many that the primary object 
& k 


Manuel Pratique d'Analyse Bactériologigue des Eaux. 
e Par le Dr. Miquel. (Paris: Gawhier-ViĦars et Fils, 
1891.) 

"PRERE: is probably no bosy. of scientific men amengst 

whom national feeling and prejudice are so little 
under eontrol aseth@workers ein the domain of bacteri®- 
logy. Į n perusing memoirs, text-books, dictionary-articles, 
and literature of every kind bearing upon this infant 
science, the reader must &lmost invariably take into con- 


e 
sideration the language in which they are written, more 


especially whether German or French; and if the author 
belongs to neither of these rival nationalities, it i$ not 
unfrequently desirable to ascertain in which of the two 
camps “he has been educated, for, unless this be made 
allowance for, a warped and often erroneous impression 
will be carried away. 

The present work oertainlysforms no exception to this 
state of things; indeed, this phenomenon of party-spirit 
is regrettably prominent. Thus, in reading one of the 
first paragraphs, beginning with “ Les premières statis? 
tifues relatives 4 la richesse bactérienne des eaux furent 
publiées par moi,” and, indeed, throughout these pages we 
are reminded of the words of the deeply lamented savant 
who commenced his monumental work with “ La chimie 
est une science française,” and perhaps even more of the 
famous utterance, “ L’état, c’est moi!” 

Dr. Miquel’s treatise, consisting of 194 pages, is divided 
into five chapters, dealing respectively with (1) the col- 
lection of samples, (2) the transport of the collecéed water, 
(3) the quantitative analysis, (4) the qualitative analysis, 
(5) the interpretation of the results obtained. On these 
subjects Dr. Miquel should be well qualified to write, 
because, as he informs us, it is only in his laboratory at 
Montsouris that the bacteriological examination of water 
has been carried on over a “period of eleven years. In- 
deed, we know of no “bacteriologist who has sg entirely 
devoted his attention to the subject of micro- organisms 
in air and water as Dr. Miquel, whose name is so in- 
separably connected with “les organismes vivants de 
atmosphere.” His energies have, however, apparently 
not been so successfully directed to the aquatic as to the 
aérial mi¢robes, for we do not connect Dr. Miquel’s namg 
with any of the more important advances that hav been 
made in our knowledge of the bacteria in water during 
fhe comparative sterility of Dr. 
Miquel’s rese@rches in this direction is perhaps partially 
to be accounted for throtfgh the extragrdirfrily cumbrous 
method of water-examination which he formerly exclu- 
sively employedg 2nd which has placed*him at a great 
disadvantage by the side of fhe investigators who at 
once availed themselves 8£ Koch’s methods, which Dt. 
Miquel, like many other: French bacteriologists, has only 
adopted with reluctangé, or almost under cSmpulsion. 
The chief interest attaching te thé bacteriological ex- 
amination of water ligs in its application to the hygiene | 
of water-supply, inasmifch as iPis 2 ant 


of the bacteriological examination should be the search 
for such pathogenic microbes. This view is apparently 
endorsed by Dr. Miquel when he says,“ Le but que doit 
poursuivre le micrographe dans les analyses bactério- 
logiques de Peau est sans contredit la®découverte des 
organismes pathogénes”; although*the logical conclusion 
to be drawn ffom the pages which follow, and in which 
he details the methods to be pursued in this quest, is 
that such® an investigation is generally fraught with in- 
superable difficulties, and, for sanitary purposes, prac- 
tically worthless. Thus, without wishing to detract from 
the importance of the discovery by Chantemesse, Widal, 
and otherg of the typhoid bacillus*in certain waters which 
ehad been suspected of propagating this disease amongst 
their consumers, it is surely obvious that, even if this 


organism could be detected with unerring certainty in 


any water in which it was present, a search for thjs 
bacillus in the ordinary course of water examination 
would still have only a very subsidiary interest. Waters 
are surely not only to be condemned for drinking-pur- 
poses when they centain the germs of zymotic disease 
at the time of analysis, but in all cases when they are 
subject te contaminations which may at any time contain 
such germs. Sewage-contaminated waters must on this 
account be invariably proscribed, quite irrespectively of 
whether the sewage is, at the time that the water is sub- 
mitted gto examination, derived from healthy or from 
diseased persons. In the present statę of our knowledge 
there can be no doubt that chemical analysis affords us 
in general a better, although a far from perfect, indication 
of sewage contamination than @o the results of bac- 
teriological examination. The real value of these bac- 
teriological investigations, if judiciously applied, consists 
in their power of furnishing us with informatio&i as tothe 
probable fate of dangerous osgéfnisms, should they gain 
access to drinking-water. It is by their means that we 
have learnt that many such organisms can preserve their, 
vitality, nay, in some cases can actually undergo mul- 
tiplication, in ordindty drinking-water; that they are 
destroyed by maintaining the water at the boiling-point 
for aeshort time; and that they are more owless perfectly 
removed by some processes f filtration and precipitation, 
whilst other processes of the same nature are worthless, 
or even worse. 

These important reSults are of the greater value 
inasmucf as they have been obtained not only by ex- 
perimenting with the fey p&thoggnic organism$ with 
which we are at present acquainted, but by studying the 
effect of these several processes ora the complex ingxtures 
ef micro-organisms that are to be ®und in natural waters. 3 
The rapedity with whiclf this éknowledge has „been ac-, 
quired is due to the quantitative accuracy combined with e 
facility of manipulagion which characterize the method of e 
gelatine-plate culture. It has bgen repeatedly urged», 
against this method that it is incapable ¢f wevealifg many 


well-known forms of bacteria which either do not growin » 
ut certain that two” |*the gelatine-peptone medium at all, of at ahy 3 rate not ate 


at least of the most fataf zymotic diseases—gholera® ane those temperatures at which it still remains solid, an it *. 
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isin this respect that Dr. Miquel claims superiority for 
his Infinitely more laborious method of “ ensemencements 
fractionnés” in bouillon. It is obvious that labour must 
eve no consideration if any great scientificeadvantage is to 
be attained; but, on’ the other hand, the ungecessary 
complication of processes, without corresponding benefits, 
must invariably lead to the retardation of scientific pro- 
gress. Now, it would certainly appear that the benefits 
obtained by Miquel’s process are in no way commen- 
surate with th additional labour which it entails. Thus, 
his process is also ficapable of revealing all the mi- 
crobes which may be present in water, an@ yields at best 
only a closer approximation to the total number than 
does the gelatine methog. For the general purposes of 
the bacteriological exgmination of water, however, it is of 
very little consequence whether the method employed 
reveals, Say, 30, 50, 70, or so per cent. of the total number 
of microbes present, ll that is required being a resule 
which will serve for comparison. Thus, supposing it ig 
desired to ascertain the efficiency of some process of 
“filtration, provided that the unfiltered and filtered waters 
wspectively are submitted to the same method of ex- 
amination, the comparative result will be the same 
whether 50 per cent. only or all the microbes present are 
in both cases enumerated. Thus putting this statement 
to the test of actual experiment, from the results of the 
gelatine-plate method of examination I reported to the 
Local Government Board in 1886 that the average reduc- 
tion in the number of micro-organisms present in Thames 
water effected by the sand-filtration of the several London 
water companies amounted to— 


98°6 per cent. for the Chelsea Company, 


991 4,0 T West Middlesex Company, , 
96°7 » Southwark Company, 

° 82 4, sy Grand Junction Company, 
962, e Lambeth Company, 


s 
whilst Dr. Miquel in 1890 gives as the effect of sand- 
filtration on the water of the River Loire a reduction 


e ef99'3 percent. in one case, and 99°4 per cent.*in another 


e* rounded 
e 


case. A concordance fsare complete than this can cer- 
tainly not be demanded. Similarly it can be shown that 

e Dr. Miquel’s method of water examination has not yielded 
any results of importance which had not already been 
arrived at before by other investigators using the more 

_ expeditious method of plate cultivation. It is indeed only 
for such differential experiments as that referred tosabove 
that the bacteriological efamination of water, in the 
present state of our knowledge, is really of much value, 
for any judgment as to the purity or otherwise of a sample 
of water based®upon the actual fiumber of microbes found 
in a given volume of it, is liable to lead to the nfbst serious 
ergo’, in consequgnce bf the remarkable power which 
some bacteria possess of multiplying to an extraordinary 
gxtené in waters of the, greatest organic purity ; in fact, it 
is precisely in the pest waters that such multiplicatign 

e is often, most pronounced. If is the possibility of guch 
multiplication taking” pface which renders it imperative 
shat samples of water should be spbmitted to bacterip- 

* elogica’ examination gvithin a few hours of their collection. 
In orles to evergpine this difficulty, which has hitherto 
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for the low temperature thus secured by no means 

completely arrests the multiplication of someebacteria, 

whilste it causes the destryction of others. Dr. Georg 
Frank, of Berlin, on ¢he other hand, séeks to overcgme . 
the difficulty by deputing to persons-on the $pot the task* 
not only of collecting thé samples, but also of prepar- 

ing the plate-cultures; Wut, considering the nature of the 

instruction which ehe finds it gecessary to give to the 
novices to whom this werk may fall, the expedient does 

noteappear very fromising’ The following is a verbatim 

extract from these instructions recently published in 

*. German scientific jougnal of sepyte, which surely 

demands no comment :—. F 

“The person commissioned with the collection of the 
sample takes off his coat, tufns up his shirt-sleeves on 
both arms, fastening them so securely that they cannot? 
fall down of themselves. Then he washes his hands and 
arms most carefully with soap and brush to above the 
elbow-joint. Special care must be bestowed upon the, 
cleansiag of the finger-nails, which must if necegsary be 
treated with the nail-file. Finally, the person in question 
dries himself with a clean towel.” 

We take it that the value of results depending upon 
manipulations carried owe by pêrsons requiring these 
instructions would be such that it would be no loss if they 

ewere dispensed with altogether. Indeegl, unless the 
bacteriological examination of water be invariably carried 
out by qualified persons, and by them employed only'in 
cases where it is really capable of rendering Service, it is 
certain to fall into that disrepute which has so frequently 
been drawn down upon the chemical examination of 
water through incompetent analysts.” Indeed the bac- 
teriological method has already seriously suffered in 
public estimation through the contradictions which have 
resulted from the attempts made in some quarters to 
classify *waters according to the number of microbes 
revealed on cultivation, Such arbitrary standards have 
already done much mischief in the case of the chemical 
analysis of water; in the bacteriological examination they 
are still more reprehensible, and it is deeply to be re- 
-gretted that Dr. Miquel, in this most recent work on the 
subject, should seek to perpetuate a system of standards 
which eeperience shows to be quite untenable. 

The work concludes with some excelent recommenda- 
tions as to the sterilization of water for drinking-purposes, 
a subject which cannot be too frequently brought into 
public notice, for, using Dr. Miquel’s own words, § 1a vie 
@un homme a bien sa valeur à côté du prix insignifiant 
auquel revient le litre d'eau purgéede germes qu'il peut 
consommer en vingt-quatre heures.’’ 

PERCY F. FRANKLAND. a 


EPIDEMIC INFLUENZA. 


Epidemic Inflygnza: Notes on ats Ogigin and Method of. 
Spread. By Richasdasisley, M.D. (London: Long- 

e mans, Green, and Co., 1898.) 
oe object of this brief treatis¢, which was prepared 
"before the issue of the Report of the Local Govern- 
doctrine, widely held by 


ment Board, is to prgve the 


debarred the examination of waters from distant sources, | physicians of eminence in the*eighte8nth cerftury, that 
© Dr, Miquel has the samples transmitted in a box sum®*| influenz@ is conta¥iotis, or, move strictly speakimg, in- 


‘vith ice; to this there are manifold objections, } fecfious, 
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and therefore, in the{opinion of fhe author, fit 
e e « 
© ; 
ef 


. whence practical conclusions arg palpable, 
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to be inéluded amgng the disease# of which notification 
is locally compulgory. The book is somewhat peguliar 
ip its arr€ngement, but in she essential qualities of im- 
partMlity and clearness leaves nothing to be déeSired. 
Masy readers who do not require more then Specimens 
‘of evidence, tll thank Dr. Sjsiey for compressing the 
digest of % many thousands” of hotes into such narrow 
compass ; but other minds will réquire a chaig gf which 
évéry link is massive, to guide them t® the point of view 
If the manner 
of statement is somewhat bare, and examples ratter 
scanty, in the exposition of a strong but disputed case, 
the factsebrought *fgrWard bear none the less value in 
their neutral setting, and go far to justify the proposition 
with which he confronts us at the outset, derived from a 
gtudy of the distribution “of the digease and from its 
pathological character. Valuable assistance from Dr. 
Klein, Prof. Fleming, and many others, has enabled 
him to include in his pages some interesting matter re- 
lating to the microbic nature of the epidemic gnd its 
relation fo a similar disease in animals. After all that 
has been conjectured on the latter point, it appears that 
evidence of any unusual prevalence of influenza among 
animals at the time is still wanténg. 

The original seat gf influenza, which has been ob- 
scurely indicatgd in previous times as lying somewhere 
“in the East,” has now been discerned in Mongolian and 
Chifese territory, for we have two independent accounts, 
each speaki@g of influenza as not uncommon in some 
parts of China. dn Mongolia “it seldom proves fatal, 
but travellers are careful to avoid it, and no one would 
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think of using the pot or ladle of a family suffering ! 


from this sickness.” If the disease is sporadic and 


endemic in these countries, the population may be to ! 


some degree protected against epidemic outbreaks, for ; 


we have seen in Europe that the*tendency to spread is 
much less marked in a second invasion occurring within 
one year, and least, on the whole, in those places where 
it was previously most severe. 

The notes from Bokhara, translated in this volume, 
are of great importance, for they show how a wet spring 
had turned the neighbouring cowntry into a perfect 
marsh, from which, whén thé hot weather set in,epoison- ; 
ous exhalations were given forth, and how the people, 
crowded together with horses, cattle, and sheep between 
high walls, distressed and weak with starvation and | 
disease, were attacked much earlier than usual, in the 


first heat of summer, with malaria, and how this was i 


quickly follbdwed by ap epidemic of influenza, reaching 
its height in July 1889. The extension of the difease 
westwards from Bokhara by the flight of convalescents | 
tS Russia, and eastwards, by caravéns to post-stations in 
Siberia, has beef noticed in the officfal Report, and com- 
pletes the evidence connetting thee Evropéan epidemic | 
with the miserable condition of an,Asiatic town. Upon 
guch a soil, influenea® sprang into fatal acfivity, and ac- 
quired, as we may fairly infèr? a’ particula? virulence. 
In similar conditions, amid the filth, flood’, and famines 
of Asiatic countries, cholera and other plagues of men 
and animals "have been g¥olved and have set forth on 
“their destructive march. , .° 

By reports from sevgal medical, qfficers, and by a 
numbef of charts showing the curye “of prevalence of ghe 
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disease in English and foreign’cities, Dr. Sisley shows 
that we have no experience of any sudden prostrationeof 
a large population within a few days, such as was formerly 
supposed to occur; but that the rise is always gradual 
from a few cases to hundreds and thousands, the mavi- 
mum usudily occurring from one to two months after the 
first cases in the locality have been noted. Last century 
Dr. Haygarth had been fortunate in discovering the 
person who brought the infeétion to each place in his 
district. If equal pains had been taken in 890, when the 
disease was on its way to us from Russia, the persons 
who conveyed | it from country to country might, no 
doubt, have been identified. The author has not been 
able to find ê single instance in which there wasea sudden 
infection of'a large number of people without the previous 
existence of cases of the diseasee; and wherever its 
course was studied with care, it was seen to spread in 
the same way as other infectioug diseases. But the 

atmosphexic” doctrine, though previously disproved 
with regard to rabies, cholera, and pestilence in general, 
still finds a stronghold in consumption and influenza. 

e lhe classic examples of ships supposed to have been 
attacked on the ocean by wind-borne influenza, as welle 
as those of towns supposed to have been prostrated “in 
a single day,” really bear testimony to the insidious 
growth of the disease and to the necessity of early recog- 
nition. Neither in this volume‘nor in others on the same 
subject is the fact sufficiently dwelt upon, that the geo- 
graphical Gistribution of this and of previous epidemics 
in successive weeks and months was wholly unlike what 
would have occurred if the germs had been largely 
spread, either by lower or by upper atmospheric currents. 

The t&al exemption of lighthouse-keepers, deep-sea 
fishermen, ahd unvisited islands, is scafcely noticed by 
Dr. Sisley, but he considers the rarity of influenza ameng 
prisoners to have been due to their removal from sources 
of contagion, and relates a very interesting case of 
apparent infection of a man on his way home from a 
i light- ship through contact with the crew of a fishjng-boat, 
| said to be in good health. 

Dr. Sisley concludes that the’ is no convincing proof 
of transmission through unaffected persons, letters, &c.; 


but a series of cases each of cansiderable weight surely * 


amounts to evidence Strong enough to justify some 
| precautions, such as would be taken with the organic 
_dust from more serious diseas@s, zg. scarlet fever 
i and dfphtheria, which are @SO transmissible. There’ 
is happily a great deal in common in the mode 
of spread of most zymotic diseases, and disinfectién 
as usally practised could hardly be misapplied to in- 
fluenza. [he same may Be said with regard to isolation, 
| for no attack, however trivial in itself, is a matter of in- 
difference to the public, éf & may result in widespread 
illness, loss of work, and distress. g4 short retirement ise 
desirable in the interest both of he patient and of the 
public. But Dr. Sisley can hardly desire that notification 


e 


showd tae place” on exactly the seme lines as*that of * 4 


other diseases, for local authorities would włth reason 
wince afthe expenses; and unless the notification were # 
national undertaking, no district weuld be adeqyately * 
protected thereby from imported case%. Complete and 
ational measures of notification and igolation, with the 
co-operation of local authorities, would be much mowe 


, used it seldom spreads. 
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likely to bê effectual. Af expenditure of one-fiftieth of | in natuse; (7) chemic™ composition and constitertion of 
the,cost of the recent epidemic would probably secure | minerals. e 


the country from Any such infliction in future. But we 
must admit that withput a somewhat strict supervision at 
*ports of entry during the period of prevalence in other 
countries, and without provision for the segré@ation of 
slight or suspected cases during that period, mere 
notification would not be likely to put a stop to the 
spread of influenga. The “early cases are worth taking 
a great deal of trouble to discover and isolate. When 
once many cases have occurred in a locality, the 
further progress of “so protean a disease is difficult to 
arrest, The best chance of averting an epidemic 


must be gought in scrupulous care for early isolation, in ' 


tracing the movéments ef travellers from infected towns, 
and in the increased practice of ventilation in private 
houses and in public gatherings. Like typhus, influenza 
seems incapable of „inflicting much damage except 


through the medium of close, confined, andeimpure air, ' 


and where measures of isolation and disinfection ane 


éective regulations can achieve a full measure of success. 
R. RUSSELL. 





GENERAL CHEMICAL MJNERALOGY. 


Allgemeine Chemische Mineralogie. Von Dr. C. Doelter, 
O. Professor der Mineralogie an der K. K. Universitat 
Graz. With 14 Figures inthe Text. (Leipzig: W. 
Engelmann, 1890.) 


M INERALOGY, at first purely descriptive, has been 
raised to the dignity of an experimental science 
by the applicatton of the principles of chémistry,and 
physics. The writer of a mineralogical text-book is thus 
met at the outset with the difficulty of deciding what 
amount of knowledgé of chemistry and physics to assunæ 
in his reader. With regard to the chemical side at least, 
the rulegappears to be to assume that he knows very 

elittle, and yet, somewpat inconsistently, to make the ex- 
position of the atomic fhory and the fundamental prin- 
ciples of chemistry so brief as to be of little service to 
one who has had no grevious acquaintance with the 
subject. A 

The author of the present, in many respects useful and 
suggestive, book follpws the same lines. The whole 

‘account of *the fundamentgl chemical theories otcupies 
about ten pages of the introduction. The same fault will 
bè found in other parts of the book: eg. it would be 
difficult to say to what class of reader a large porgion of 
she chapter Sn chemical analysis would be pseful. In 
his endeavour to introduce as many extracts as possible 
from the current diteraturegof the subject, the author 

eallows himself in many places to become somewhat 
eket@hy. In spite o% this, the book, with its wealth of 
“nformation upon points which have not hitherto fond 


found to give a very good idea of the present state of 


“nineralogical science from a chemieal point of View. « 
° hg arrangementeof the book is in seven sections, viz. 


(1) intréduction » (2) chemical crystallography ; (3) che- | methods for the.aftifi@al produgtion of minerals by che-" 


But the infectious character of | 
influenza must be internationally recognized before prg- | 


In the introduction, contining an accouft of the 


atomi€ theory and its consequences, one or two sugges- 


tive ideas‘wilJ be found : e.g. the correspondence, pointed | 


out by Tschermak, betweep the chemical mw of multiple 
proportions and the cry&tallographic law of sinfble para- 
meter ratigs; and alsé*the analogy between the law of 
constant proportio by weight ard the fundamental crys? 


o 


tallographic law, of constgncy of angle. The subject of . 


chemical crystallography receives very full treatment. 
Here the reader is initiated into the mysteries of 
“chemical and physicab isomefisny, polymorphism, 
enantiotropy, isomorphism, isodimorphism, isogonism, 
morphotropy, &c.; and if the perusal of this section, 
ag well as of the jast, on the constitution of minerals 
shall leave him with a rather confused and unfavourable 
_ idea of the subject, the fault should perhaps be rather 
attfibuted to the present imperfect state of our knowledge 
; than tathe author. At present it is in most cases impos- 
sible to say whether bodies are polymeric, metameric, or 
chemical isomers. 
į As regards isomorphism, if the formation of mixed 
ı crystals is to remain the testethe original definition 
of Mitscherlich must be modified to suit the fact 
of the formation of mixed crystals frqm compounds 
ot not precisely analogous chemical composition. 
Thus, according to modern views, igorforphism i& in 
some degree to be deposed from its proud p@sition as an 
infallible guide to chemical composition. The insidious 
nature of the attack upon this ancient stronghold of the 
faith may be judged by a comparison of one of the latest 
definitions of isomorphism with the original definition of 
Mitscherlich. According to the latter, isomorphism is 
the power which two oy more compounds of analogous 
chemical composition possess of crystallizing in the same 
or similar crystalline forms, and of mixing in varying 
proportions to form homogeneous crystals, The latest 
definition is that bodies are isomorphous which, with for 
the most part similar chemical composition, possess the 
property of crystallizing in similar crystalline forms, and 
of forming mixed arystal® which morphologically and 
physicajly graduate into each other. Such a change it is 
expected would lead to a considerable simplification in 
many of the formule which have been made unnecessarily 
complicated in order to comply with the requirements ot 
Mitscherlich’s definition. 
5 A À .@ 
The section on chemical analysis of minerals is one of 
» the least satisfactory in the book, Short stfmmaries ot 
| anaf}tical methods can be of little service to any class of 
reader. Amongst matter which will not be generally 
, found in the ordinary chemica] text-book, this section 
i contains some accotint of microchemicaPreactions, of the 
| methods forthe mechanical s€paration of minerals, so as 
to nsure pure mategial for analysis, and directions for 


the course of analysis to be ptrsutæin the case of the * 
a place in ordinary fninerabogical text-boo&%s, will be more impoftant minerals. * 


The import&nt subject of mineral synthesis receives 
morg cgmplete treatment than any other in the book. 
The section contains genera? accounts of the various 


mical analysis pf minerals; (4) synthesis of minerals ; | mical rgactions, fgsiqn, sublimatign, electrolysis, diffusion, 


(E) metamorphism of minerals ; (6) formation of minerals 


&g., with detailed desgriptions $f the appagatus réquired. 
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The sêctions onęthe metamorph&m of minerals, and on 
the formation æf minerals in nature, will be fgund of 
great interest to the petrobogist. Here are described the 
effects on minerals of heat, of gases at high temperatures, 


. of fusion, of fused magmas, of waver contginihg carbonic 


acid, &c. lfthe last section, dealing with the composi- 
tion and constitution of minerals, the present imperfect 
state of our knowledge is brod&ht prominently to light. 

he battle is still bemg fought between the’ so-called 
chemical, liquid, and crystal, molecule; between consti- 
tutional and empirical formule. Mineralogists are be- 
ginning to understand that it is impracticable to attempt 
to use for complitgt@d minerals principles which are only 
applicgble to volatile organic compounds, and the idea 
is gaining ground that many minerals are molecular 
compounds only capablé of existigg in the solid state, 
the crystal molecule being built up of different chemical 
molecules. 

The author intends to supplement the present “work 
by another, entitled “Chemical Mineralogy,” jn which 
the composition, synthesis, &c., of each individual mineral 
will be treated more particularly. The present volume 
is intended as quite a general treatise on the subject of 
mineral chemistry ; ig fact, we cannot help thinking that 
in many parts the trgatment is far too general, and that 
the book hag been partially sacrificed for the sake of the 
vglume that is to follow. The value of the book is in- 
creased by tft lists of references to the literature which 
precede e&ch section. G. ToP. 


OUR BOOK SHELF. 


Bush Friends in Tasmania: Native Flowers, Fruits, and 
Insects, drawn from Nature, with Prose Descriptions 
and Illustrations in Verse. «e By Louisa A. Meredith. 
Executed by Vincent Brooks, Day, and Son.* (London 
and New York: Macmillan and Co., 1891.) 


UPWARDS of thirty years ago Mrs. Meredith gave the 
world a volume containing admirable coloured figures of 
a selection from the many beautiful plants and insects 
that inhabit her island home, Tasmania ; and now, in the 
evening of a long life, she has travelled to the old country 
to publish a second volume, whic¥f is to be the last.e Her 
purpose achieved, she “ hopes to return and end her days 
among her childgen in that pleasant colony,” which has 


given a brighter home to so many of our kith and kin. ; 
Lovers of the beauties of Nature in this country will 


find much pleasure and instruction in this second volume 
fron? that talented lady’s pen and pencil, and will be able 
thereby tp form some conception of the totally different 
kind of vegetation from our own that clothes this remose 
southern island, as well as the great Australian @ountry, 
for it is only a part of the same flora. To the colonists 
themselves the book will be even more attractive, as 
a means of becoming acquainted with the names and 
affinities of the beautiful, objacts with whigh they are sur- 
rounded. It will also, it is to bê h®ped, teach them to 
prize and preserve these rare and precious gifts. ikeall 
true lovers of Nathre, Mrs. Meredith deBlores the wanton 
destruction of rare flowers m®a* Hobart by thoughtless 
or greedy persons whose ®nly aim geems to be quantity. 

The botanical part of Mrs. Meredith’s book is per- 
fectly trustworthy, havipg been scrutinized by go eminent 
an authority as Sir Joseph Hooker ; and Prof. Westwood 
furnished the names of the insétts.* . 

Some of the poems have a special interest in connection 
witl? the garly history of th Sett ment of “Tasmania? 
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| Notably an “Old Story” ofe1834, which narrates *the 


massacre by aborigines of a whole family—father, mother, ° 


and seven children. 3 ° 

The Elementary Geometry of Comics, with a Chapter on 
the Line Infinity. By C. Taylor, D.D. (Cambridgee 
Deighton, Bell, and Co., 1891.) ` 


Dr. TaYLor’s “ Geometry of Conics” is so well known, 
and has met with such acceptance—this is the seventh 
edition, revised—that we a not called upon to give a 
detailed account of it. Two additions, however, claim a 
brief notice. A new chapter (xii.) contaifts “a course for 
beginners,” in which students wko prefer to take the 
three conics geparately have a selection of articles, from 
the text, indicated for a first reading. Further, a set of 
duplicate proofs is given in outline, the completion of 
which is feft to the reader. The other novelty (chapter 
xi.) is “a new treatment of the hyperbola.” This is the 
expansion of a paper which the author read before the 
Association for the Improvement of Geometrical Teach- 
ing, in January 1890, and of whgch the President (Prof. 
Minchin)eis reported to have said: “One thing that 
struck him about the paper was, that Dr. Taylor arrived 
at points on the curve in a very much more rapid and 
simple way than any he had previously known of.” The 
author remarks that it is in accordance with the historical 
order to draw the asymptotes before tracing the curfe, 
for the hyperbola seems to have been discovered from its 
“equation” (A.I.G.T. Report, 1890, p. 12). 

It is somewhat remarkable that Dr. Taylor does not 
give a proof of this equation? We append one. Taking 
his figure on p. 103, we draw the second asymptote. 
Now draw PM parallel to Cf, cutting the axis in K, and 
the second asymptote in M : then, 


4CM . MP = 4MK . MP = (MP 4+ MK} — (MP — MK)? 
= Cf? — KP? = X?(N? — PN’) (where A is a 
è constant) 
e = {S° — SP’) ó 
= (Sp? — PY?) =X , SY? = Cat = eh 
Again, let PQ be any chord megting the asymptotes in 


P,qs and let QZ Paz, parallel to Cp, Cy respectively, 
meet those lines in /,#. Then we have 





E Pa SPA oA U Eo e 
Cm pm Sp Ql’ . 
Pr = em EE 2g. . 
Qg Qf Pm Pp’ ; 


hence 
PA =? Qg, and Pg = AQ. 


‘Other properties occur to us, Put the above are classic 
' properties of the curve, and the wonder is that Dr. Taytor 
, has not applied his new treatment to obtain them. There 
| is no suggestion that they can be so obtained, either in 

the book or the original paper as printed in the norr 


| Report. a è 


. . 
| Les Engrais Chimiques. Par Georges Ville. Septième 
dition. (Paris: M; Engef, 189g.) . 


. 

THS is a new edition of the authgr’s lectures on chemical 
manures, which were first publighed in 1868, ane which 
ehave been translated into seven Mnguages. 
eqition,eby Mr. Crookes, was published in 1879. The 


sixth French edition ha% been*o@t of print for’about ten’ , 


years,and during that time the price of chentical manures 


‘has considerably declined, on an average about 40 fer ® 
On this account the authowhas introducéd, at the® e 


cent. 
end of tbe volume, a chapter containjng mew forfhule for 


An English 8 


mixed manures, based on considerations of market value « 


and more complete knowledge of the réquirements of 
ie : 


a 


ie 


š feform will be most gladlg rendered. 


> , . F 4 


( 
58Be 


e + 





i a e 
creps. Ths, potassium, chloride replaces potassium | I wish to make a few obgervatiohs in the 


nitrate in the manure for leguminous plants, and in 
sorge cases a mixture of potassium chloride and am- 
monium sulphate replaces potassium nitrate; and a 
few. other alterations are suggested in the treatment of 
various crops. Thomas’s basic cinder is not mentioned 
as a source of phosphoric acid. The lectures themselves, 
and some controversial matter, are reprinted in their 
original form, and but little new matter is added. 
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LEYTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions ex- 
pressed by his corPespondents, Neither can he undertake 
to return, or to correspond with the wrtters of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications. | 


e 
The Bird-Collections in the Oxford University 
Museum, 


DURING a recent visit to Oxford I took the opportunity of 
examining the collectioneof birds in the University Museum, 
and beg leave to offer a few remarks upon its condition. 

First, as regards the mounted specimens, there are three series 
belonging to this category :— 

(1) The general series in the Central Court. This numbers 
about 1100 specimens, which are contained in twelve case% 
waced in opposite rows of six each, but rather mixed up with 
mammals, shells, and other objects. The specimens are 
arranged according to Gray’s ‘‘Genera,” and in most cases 
correctly named. But many of them are in bad order and 
not, well set up, and should be replaced by fresh examples. 
The whole series requires réhovation afd rearrangement, ac- 
cording to some, modern system, and the orders and families 
should be designated by labels, and distinctly separated one 
from another. 

(2) The collection of Arctic birds formed by Mr. J. Barrow, 
F.R.S., and presented to the Museum by that gentleman. This 
interesting collection, which has been well described by Mr. 
Harting in the Jėis, is placed in the gallery. It is well 
mounted and correctly named. But it is a question whether it is 
desirable to keep iteapart from the general series. © e 

(3) The British series, also placed in the gallery, which is in 
fair Brder, although it also requires revision and rearrangement 
according to some modegn system. It ought not to be difficult 
to find some member of the British Ornithologists’ Union to? 
undertake this task, provided that the authorities will allow him 
a ** free hand.” 

Besides che mounted specimens, there are, as I f@nderstand, 

* bout 4000 skins of birds, most of which are “put away” in 
boxes in various parts of the Building. Of these, the only portion 
that I wag able to see was the Bornean collection formed by 
Mr. Everett, and partly described by Dr. Bowdler Sharpe 

“in the Zoological Society’s* Proceedings. These are placed 
in some drawers in the main halle The other skins are 
stated to be “‘ boxed up,” and are kept partly in a room on 
the ground floor, and partly in some ‘‘upper chamber,” to 
which no ready access is Possible. e 

I venture to suggest that @ne of the side rooms in the 
Museum should be cleared of its contents, and devoted en- 
tiraly to the bird-skins, and that they should be arranged there 
in cabinets, so as to be accessible to the ornithologist. It is 
hardly right for agreat and rich University to accept colleftions 

e frem persens who, in the words of the late Prince eBonaparte 
put forward ona similar occasion, ‘‘ croyant qu’ils travaillaient 
pour ® science, non yas tra®aillés que pour les mites.” I may 
add? that any assistance that I fan” give in carrying out this 

P. L. SCLATER. 

e3 Hfnover Square, Lomion, W., September 4. 
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. Ee Variation end Natutal Selection. . 

In Prof. Č. Lloyd Morgan’s Presidential address to the 

® Beistol Naturalists’ Society, on ‘‘The Nature and Origin df 

e° Wariatiofs” (of which hg has kindly sent me a reprint from the 

Society®% Brocæedįngs), there are one or two points on which 


s there seems to me fo bea slight misconception; and as the 
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hope of thyowing a 
ope of thyowing a 
little ligt on this obscure subject. e” : 
Afteg referring to the proofs of the variabil&ty of species in ‘a 
state of nature which I have addmced in my “ Darwihism” (tog 
which eproofs Prof. Lloyd Magan has made some impo®ant 
additions imbis recent work on “ Animal Life and Intelligence”) 
he remarks :—# We hate been apt to suppose tha a species 18 so + 
nicely adjusted to its surroundjng conditions tH&t all variations 
from the type, unless of a Very insignificant character, “would be 
rapidly and inevitably wegded out. This, it is clear, is not true 
at any rate fr some species.” And a little further on, after dis-e 
cussing the question Whether variatifhs in all directions occur in 
equal proportions—an equatity which does not appear to me to 
be a all necessary#or to have been ever suggested as occurring 
—he says: ‘‘And the candid biologist must, I think, admit 
that the evidence in Mr. Wallace’s third chapter, while con- 
clusive as to the occurrence of variations, gives on analysis little 
or no evidence of any selective agency at work.” s 
The difficulties here stẹted appear to me to depend, chiefly, 
on not taking account of some impertant facts in nature. The first 
fast is, that the struggle for existence is intermittent in character, @ 
and only reaches a maximum at considerable intervals, which 
may be measured by tens of years or by centuries. The average 
number of the individuals of any species which reach maturity 
may be able to survive for some years in ordinary seasons or under « 
ordinarye attacks of enemies, but when exceptional periods of 
cold or drought or wet occur, with a corresponding scarcity of 
certain kinds of food, or greater persecution from certain 
enemies, then a rigid selection comes into play, and all those in- 
dividuals which vary too far from the mean standard of efficiency 
are destroyed. ° 7 
Another important consideration is that these epochs of severe 
struggle will not be all of a like nature, and thus only one par- 
eticular kind of unbalanced or injurious vartion may be 
eliminated by each of them. Hence it may he that for consi¢er- 
able periods almost all the individuals that rea¢h maturity nay 
be able to survive, even though they exhibit large ®ariations in 
mafiy directions from the central type of the spgcies. During such 
quiescent periods, the chief elimination will be among the young 
and immature. Thus, with birds probably nine-tenths of the 
destruction occurs among the eggs and half-fledged young, or 
among those which have just escaped from parental care ; while 
those which have survived to breeding age only suffer a slight 
destruction in ordinary years, and this may occur partly among 
the less experienced, partly among those which are old and 
somewhat feeble. $ 
The severe elimination that occurs in the earlier stages may be 
thought to be accidental, but I doubt if it is really so except in 
a very small degree. The protection and concealment of the 
eggs and young in the nest will depend chiefly on the mental 
qualities or instincts of the parents, and these will have been 
always subject to a rigid selection owing to the fact that those 
wilh deficient instincts will leavg fewer offspring to inherit their 
deficjency. And with y@ung birds of the first year there will be 
an equally rigid selection of the incautious, and of those who are 
deficient in any of the sense-perceptions, or are less strong and 
active than their fellows. bd 
The proof that there zs a selective agency at work is, I think, 
to be found in the general stability of species during the period 
of human observation, notwithstanding the large amount of 
variability that has been proved to exist. If there wêre no 
selection constantly going on, why should it happen that the 
éizd of variations that occur so frequengly under domestication 
never Maintain themselves in a state of nature? Examples of 
this class are white blackbirds or pigeons, black sheep, and 
unsymmetrically marked gnimals’ generally. These occur not 
unfrequently, as well as such sports æ six-toed or stump-tailed 
cats, and they all persist®and even increase under domestication, 
but never in a Sate gf nature; anf there seems no reason for 
this but that in the latter case they are quickly eliminated through 
the stPuggle for egistence-*- that is, by natugal selection. . 
One more point I will advert to is Proh Lloyd Morgan’s 
doubt,ein opposition to Mr. Balt, ‘‘ whether a thicker or thinner 
sêle to the foot i®a character of*elimination value, whether it 
would determine survival or eliminatioh, and make all the 
differenge getween passing or being plucked in life’g great com- 
petitive examination.” This seems te me to be a rather unfor- 
tunate objection, sigc®, in@constantly recuring circumstances 
during the life of a sayage, this very character must be of vital 
A ow thewar-paélf, or in pursuit of game, 
° > ° ve 
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ot wher? escaping om a human endmy or from a dangerous 
animal, the thickgess of the sole, its insensibility to pain, and 
its resistagce to wear and tear must have often determified life 
Sor geath. A man who became sore-footed after a long day’s 
tramp, or one whose thin sole w®s easily cut or torn UF stones 
, or Stumps, could never compete withe his thigke? soled com- 
panions, other #hings being equal; and it seems to me that it 
would beedifficult to choose a s®gle physical character whose 
variations would be more clearly sukiect to the law of selection. 
è e With the greater portion of Prof, Boyd Morgan’s yery inter- 
esting address I am in perfect accord, end it is” because his 
remarks and suggestions are usuallyso acute and so well founded 
that I have thought it advisable t® point outewhere I think that 

his objections have a less stable foundation. e 

ALFRED R. WALLACE. 
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A A Rare Phenomenon. 


THE rare phenomenon to which you? two correspondents refer 
in their letters in your last issue (p. 494) was visible here at pre- 
cisely the same time, and, viewed from “Nottingham Fores®& it 
presented a most interesting sight. It is curious that, as both 
the time and duration of the phenomenon coincide with its 
appearance here, its characteristics should be so dissimilar. It 
had more the appearance of a well-defined display of the 
aurora, * Rays of light springing from the horizon Senetrated 
high into the heavens, lasting about 10 or 15 seconds, and then 
disappeared, others taking their places. Its centre appeared to 
me to be almost due north, and, from notes made at the time, 
the beams or luminous rays reachgd an angle of about 50°, stars 
being visible through them. There was no arc visible of the 
character described hy yeur correspondents, but vertical changing 
rays, several ob which were distinctly orange-tinted. à 
; Nottingham, September 26. ARTHUR MARSHALL. 

: ° 


° 
Your columns record, from Ireland and Scotland, observa- 
tions of the auror& to which I called attention last week. It 
was seen also in Warwickshire, the coruscations being so marked 
as to remind my informant of the search-light at the Naval Ex- 
hibition. Mr. E. B. Knobel informs me that, from 8 to 10 p.m. 
on the 11th, during which time the appearance was visible, 
active magnetic disturbances were noticed at the Royal Observa- 
tory, Greenwich, illustrating the close’ connection which has 
been established between auroral afd magnetic phengmena. 
W. TUCKWELL. 


Ir may be of interest to your readers to know that the 
“‘ rare phenomenon” mentioned (p. 494) was seen by me from 
Ryde, LW., on Friday, the 11th. A streak of light (at first 
thought to be a ray proceeding from a search-light), was visible 
near the Pleiades, at about 9.39, extending over an arc of about 
45°, the width being progably about 1”, It gradually fadedeway, 
and at 10 no trace of it was left. F. C. LEWANDER. 

30 North Villas, Camden Square, N.W., September 28, 


Instruments in Just Intonation. 


A you have raised once more the question of jastly in- 
toned instwiments, may I offer the following remarks? It does 
not seem likely that amy arrangement for the organ would be 
practically adopted unless it permits as much freedom of modu- 
lation and of execution as that of equal temperament. To 

~ permit perfectly free modulation, with practically perfect inter- 
vals, nothing shgrt of the tycle of fifty-three will suffice. Now to 
construct a key-board with ffy hree Sotes to the octave which 
can be played upon with thé facility of a gwelv®-note key-board 
seems impossible. But the problem may be approached differ- 
ently: as it is only negessagy touse twêlve notes at a time, the key- 
bourd might remain as it 1s, and cplyya mechanical device would 
be required to make these iwelte hops correspofd to the right 
twelve out of fifty-three pipe; if the sarvice®of an assistant be 
allowed (as is often n&cesgary on large organs) the mechanical 
difficulties qould easily be gvercome. For example, asrange a 
number of studs—say wr7, as suggested by Dr. Ellis—as a 
“‘duodeparium,” eand connected @lectficglly to the fifty-three 
trackers ; że. each tracker would be cognected to two or three 


studs—B%pp, C*ppb, Age studs ®1o *tr@ker 46 fðr instance® 
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of spun glass or fine asbestos fibre. 





Opposite these studs would be awother set of 11 connectefl to 
the twelve keys, e.g. C, Bg, Be, Dp, &c., all to the key C. 
Between the two sets of studs would be g frame carrying tWelve 
contact pieces ; the frame would then be moved along guides by 
the assistant, so poat the twelve keys were electrically connected 
to the right duodene of studs, and hence could be made to opey 
the right group of pipes, j 

Thus the only alteration in printing required would be to 
mark the duodene on the music. AJ] the extra complication 
would be thrown on the mechanical arrangements, and the 
organist would be left in the sanf position gs now. It seems to 
me that any more complicated key-board would fail in a large 
organ, through overburdening the organist. e 

OBT. A, LEHFELDT. 
Firth College, Sheffield, September 14. 





e Unusual Frost Phenomeson. bd 

THE following is extracted from a legter dated Dubbo Creek, 
near Tumut, New South Wales, July 26, 1891 :— 

“I noticed the other day a strange effect caused by the late 
It was a peculiar ypheaval of the crust of the 
ground by a mass of innumerable threads of ice taking the form 
There were five layers of 
this ice-bre, the uppermost bearing the raised earth-crust. 
Every night’s frost was shown by its distinctive layer of 


dibres, 


“As perhaps you may never have seen this form of grougd 
frost, I append a rough sketch of its very singular appearance. 






































I have only shown three layers ; there were five, but this may 
give you me idea of its appearance—quite a colungnar basgltic 
appearance. ° . 
‘Every morning here after a®sfarp frost, the whole of the 
ground, where not covered by grass or rubbish, is, raised up 
thus. On the sides of the cuttings and banks of our claim, these 
ice-fibres may be seen projecting? from the walls in bunches of 
snowy filaments, like gpun glass. The sun, however, soon 
causes them to drop off, and they lie in heaps of some six inches 
in depth.” A. H. WHITE 
Righmond, Surrey. s é j 
E 


The Destruction of Mosquitoes. ‘ 


QN two occasions, when proceeding northwards to Arctic 
Norway, I was much intetested in observing the fact that the 
plague of*mosquitoes, which is so intolerable ther@, especiflly 
prevails in latitudes beyond the nggthern range of the swallow. 

This may possibly bea pers coincidense, but I think 1t ig not 
—an opinion strongly supported by another and very broad fact, 
viz. that in a given district in our owf country the gnats beconte 

ore abundant immediately after thégeparture of the swallots, « 
martins, &c. If ghis view, is correct, the protection of thése ° 
bieds shotld be added togthe defices named in youp review of, 
“ Dragon-flies v. Mosquitoes.” Suc protectiop 3s very dif- e 
ferent gfrom the indiscriminate sentimentalism about ‘‘small 

irds ” which breaksout periodically at this season in the ne®s- 
papers, and includes such feathered vermin as the thitk-bille€,* e 
seed-grubbing, pea-shelling, graminivoroug gpa@rowe atfong the 
objects of its tenderness. W. MAtTTIEU WILLIAMS. 

The Grange, Neasden, N.W. . om a 
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e A Tortoise Mclosed in Ice. 
Dypine the last winter there was a good deal of correspond- 


fish and insects that had been frozen hard. A similar pheno- 
menon with regard to the tortoise having receptly come under 
My notice, it may perhaps be interesting to some of your readers 
to have it put on record. ` e 

Some friends of mine have one of the small water-tortoises 
that are occasionally exposed for sale in the City. Last winter, 
this tortoise was inadvertently left in his small pond, the water 
of which froze completely into bne block of ice, inclosing the 
tortoise. When the thaw came, the creature was found alive 
and flourishing. € especially endeavoured to ascertain whether 
the tortoise had been abgolutely and completely zac/osed in his 
icy casing, or whether he had been simply frozen into the ice, 
but partly inclosed and partly free. Unfortunately, however, 
in spite of cross-examining several of the family, I was unable 
to obtain a Perfectly clear and definite statement on ghis point : 
one of my friends, however§ declared that, if not completely 
encased, at any rate onlg the arch of the tortoise’s back was 
free. This is, however, sufficiently indefinite to debar one from 
asserting that all access of air was denied to the tortoise; and 
that is the point on which my interest chiefly centred. 

; F. H. PERR®COSTE. 
7 Fowkes Buildings, Great Tower Street, E.C., 
September 25. ` 


° The Soaring of Birds. 


I HAVE read with much interest Mr. Peal’s account of the soar- 
ing of vultures, pelicans, adjutants, &c., over the plain of Upper 
Assam (NATURE, May 21, p.56). 
identical with that of seagulls and harriergover the Canterbury 
Plains in New Zealand, which is about 150 miles long and 45 
wide in its widest part. These birds begin to soar at a height of 
about 200 feet, and rise in slanting spirals to 200@ feet and 
under. The gulls are much the most numerous, and flocks of 
them may be seen soaring nearly every fine day in summer. 
Sometimes a number assemble, and after going round in circles 
for a short time, without rising, or rising very little, they come 
down, the condition of the air being apparently unfavoumble for 
soaring. Whenever J have seen a flock finish an ascent, they all 
reached the same height, which is consistent with the suppositi&n 
that they go as high as they can. They never remained at the 
limit of their ascent even for a short time, but separated, sailing 
away downward to great @stances. 

The explanation of soaring given by Mr. Peal’can hardly be 
the true one. Bishop Courtenay has shown its inadequacy by 
proving thag a bird in a uniform horizontal currentgis in no 

«respect more able to support himself than in a calm. Though 
carefully looking for it, 1®kawe never been able to see the 
descent which Mr. Peal supposes to be made (he does not say 
that he has*%een it) when the bird is going with the wind. 

- The soaring of birds showsgplainly that the velocity of the 
wind over a flat country does not increase with the height in a 
perceptible degree up to great heights, ®If there were such an 
increase at anything like the rate near the ground, a bird soaring 
would be out of sight long @efore he could reach 1000 feet, but 
bitis seem to dfift horizontally ap nearly the same speed d@ring 
the whole of their ascent. The increase of the velocity of the 
wind with the height may be studied by observing the behaviour 
of smoke or steam carried along: near the ground the increase 
is easily seen, over 20 feet it is very small, over 50 seldom per- 


e cepgble, a yreath®f smoke over that ‘height being carried along 


without any relative motion of the parts, or so little thé it could 
be of n@use in soaring. e 
In*a description of th@ sailing flight ef the albatross (NATURE, 
val. xl, p. 9) I mentiongd that when the wind is at right 
angles t@the course of a geamer attended by a flock of alba- 
® trosses, some of them occagionally follow the vessel not far astern 
in undulating lines, rising against the wind ye falling with it, 
and turning alternately right gnd lef; also that seagulls do an 
* imperfect intitation of this kind of flight over flat country, nearly 
goyich the, sea, The gulls are evidently ‘unable to reach the 
* height fyom which the previous descent was made without 


e o flapping theft wifig@adew times during the second half of each 


è ascent. 


Without doing this, they would soon come ‘to the 
ground, though*using the differential motion of the air, where it 
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ence in the columns of NATURE regarding the revivability of 


Their manner of flight is ! 


es 

is at its maximum, to the g@eatest advantage pgssible. Itseems, 
therefore, that soaring at great heights cannot be explained on 
the sam® principle as the sailing flight of thé*albatrogs, whose 
movements are confined to a confparatively thin stratum of air 
next the®sea, in which the velociey of the wind increases rapiflly 
with the height. Ps ° 

In Lyttelton Harbour, N.Z., which is surrqyitied by hills 
except at the entrance, the gulls soar by using thegupward 
current on the slopes, rising in spirals in precisely the same 
manner as when soaring huffdreds of feet above the plain. The 
motive power®n the forger kind of flight is evident, and perhap» ° 
throws light on that of the latter. Standing on a slope of about 
20°, and about 100 feet abovesthe sea, I saw a flock of gulls 
sittin® on the water. A breeze sprang up, and the whole flock 
began to ascend over the slope. Being constantly among the 
skipping they are very tame, and several cgme within, 12 feet 
of me. When moving against the windetheir motion with 
respect to the earth was very slow, so that I had a good,oppor- 
tunity of seeing if there was any vibratory movement of the 
wings, but no movement of any kiffd was visible. The ascent 
of Birds over a slope by fneans of the current flowing up it, and 
their descent in long inclines at a small angle with the horizontal, 
show that rapid motion through the air causes a great resistance 
in opBosition to gravitation, which resistance has not yet, I 
believe, been accounted for quantitatively on mechanical prin- 
ciples. ¢ ` 

The explanation of soaring at great heights which presents 
the fewest difficulties seems to me to be—that it is done by 
means of upward currents. This has been suggested by several 
observers, its'main difficulty being the uncertainty that there are 








e toughing the ground at each descent, as the albatrossesmearly, 


such currents of sufficient strébgth. shall try to show that 
upward currents may be caused in two ways, but it would not 
be possible to give a direct proof that the currents,so arising are 
strong enough. If, however, birds are seen to soar when one or 
other of these causes is present, there is a strong Qrobability thet 
they are true causes of soaring. 

Evgryone who has watched the working of a widtimill must 
have seen that the force of the wind varies frequently, and some- 
times rather suddenly. It is evident that there must be an 
ascent of air in front of a current moving faster than the average 
speed, and a descent of air behind it. As an example of this, 
a cold south-west wind was blowing, with showers of rain at 
intervals, accompanied, as often happens, by increased force of 


the wind. I saw a flock of gulls soaring in front of one of these 
squalls, There can, I think,ebe little doubt that there was an 


ascending ctrrent, of which the gulls took advantage. 

Mr, W. Ferrel has shown (‘' Popular Treatise on the Winds ”) 
that if the rate of fall of temperature with increase of height 
be greater than the rate of dynamical cooling of an ascending 
current, the atmosphere is in an unstable state—that is, if by any 
cause a mass of air be started in an upward direction.in such an 
atmosphere, the density of the ascending air is less than that of 
the surrounding still air, so thas the former would be driven 
upwards, and an ascendifg current esjablished, which would 
tend to rusl up to the top of the atmosphere if the instability, 
consequent on the vertical decrease of temperature, should 
extend all the way up ; but if the instability ùid not extend to 
the top, then, at its limit, the impelling force would cease, and 
friction would soon bring the ascending current to rest. Con- 
versely, in an unstable atmosphere, if a mass of air be started 
downward, the density of the descending air is greater than that 
of the surrounding still air, and the descent tends tos continue 
d@wn toghe ground. Mr. Ferrel says (p. 440) :—‘‘ The unstable 
State in “unsaturated air occurs mostly on very dry and sandy 
soils with little heat conductivity, when the weather is very 
warm, and the heat rays af the sun are unobstructed by any ` 
clouds above. The heat thus accumul&tes in the surface strata 
of the soil and the lower stratagof the atmosphere, and thus is 
brought about the uns@blé@ state, at least up to a low altitude, 
even in, clear dry weather.” And in speaking of what may be 
called a multiple tagnado (p. 412): ‘* Agthe torpado originates in 
air in the unstable state, it pfygn happens that there is about an 
eqyal tendency ^in the air of the lower stratum to burst up 
through those abov@ at several places in the same vicinity at the 
same time.” . 

This tendency of the lower strata tœburst up in separate spots 
may exist where the instability is mucl less than that required 
to cause a tornado, asin the Aise of a plain strongly heateg by the 
sun, and in the absencafof any gyratory motion round the centre 

je 8f an ascen@ing curre, fher® would*be no whirlwind, ofily a 
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quiet as@ent of airgin a slanting dir&tion if there were any 
wind. Such ascengling currents may be of small area, not much 
larger thay the circles described by birds when soarifg. It 
“®eemg possible that the object of describing circles may be to 
keep within the ascending currerf, though it is true they some- 
timas describe circles when the asceydiag current if up a slope 
“and not limite? w» a small area. If a plain much heated by the 
sun border on the sea, ascendir& currents will soon start a 
sea-breeze, and the cold air from thg sea will soon restore the 
stability of the atmosphere. In sumMer the sea-breeze blows 
ovér the Canterbury Plains dour or five deys a week, beginning 
between 8 a.m. and noon. When delayed till near noon, the 
` soil and lower strata of air are mudh heated, and as the previous 
nights are cool, the conditions for causing the unstable statdare 
present. I long ago remarked that the best time to look out for 
soaring birds is at the commencement of the sea-breeze when ite 
is late. Soaring is mich oftener seen here in summer than in 
winter, and is, I believe, more common, and the species of 
soaring birds more numerous, and the “birds larger, in hot than 
= cold climates—that is, in clfmates where the unstable state of 
the atmosphere is oftenest caused by the sun’s heat. 2 

Mr. Peal says: “That there are no uprushes of air I have 
fairly good proof in the small tufts of cotton from the Bombyx 
malabaricum which cross the field of my telescope when examin- 

‘ing the Noga Hills at ten, twenty, or thirty miles ; these are 
always beautifully horizontal at elevations of from 20d*to 2000 
feet, coming from the plains and hills to the north-east of us,” 
The presence of light bodies at great heights seems to show that 
there are upward currents: no doubt uprushes of air at a large 
angle with the horizontal, and of considerable area, might be 
detected by a careful observer from the movements of small 
floating bodies, but upwasd slanting currents of small area might 
easily escape obgervation. 

It is obvious that upward currents over a plain, caused either 
by @ariations ing the velocity of the wind or by the unstable 
state of the atmosphere, must be almost insensible near the 
ground, and could not attain their full strength under a eon- 
siderable height. «This accounts for the fact that over plains 
birds do not begin to soar at less than about 200 feet. If soar- 
ing were possible in a uniform horizontal current, they would 
save themselves the muscular effort of rising 200 feet and over 
by the active use of the wings, and would begin to soar imme- 
diately on leaving the ground, as they do in currents blowing up 
a slope. 

I have often observed gulls with *gxtended motionless wings 
following a steamer in the same relative position fof several 
minutes. In every case it was clear that they used the current 
diverted upwards by the hull, Before the upward energy of 
this current is exhausted, a fast steamer has gone a good many 
yards, so that a bird is supported at some distance astern. Also 
an upward current of considerable strength would flow off the 
mizen sail of a ship s ailing near the wind and leaning over. 


Christchurch, N.Z. . A. C. BAINES. 
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Rain-making in Florida in the Fifties. 


THE article on ‘‘ Rain-making in Texas ” (NATURE, p. 473) 
recalled to my memory a passage of Dr. Th. Reye’s book 
(‘‘ Wirbelstiirme, Tornados, &c.,” Hanover, 1872), in which 
(at p. %2 and following) the author in question translates 
quotations ffom J. P. Espy’s “f Second and Third Report on 
Meteorology, 1851, auf Befehl des Senates der Union gedrukt ” 
(Reye’s note at his p. 235 ; quoting also fourth Report, #857). 
The facts related were observed by the surveying officers George 
end Alexander Mackay. They (in Florjda) had at their disposal 
great quantities of rushes (saw-grass), which they set in flame, 
and the huge conffagrations were invariably followed by rain. 

September 22. ee ee G. P. 


e 
°° A Dog Story, . 
«@e e 
THE following dog story mayginterest your regders. . 
As I went to the train, one morning, I Saw a brown retriever 
dog coming full speed with a letter in his mouth. He went 
straight to the mural letter box. The postman had ju&t cfeared 
+ the box, and was about 20 8r 30 yards off when the dog arrived. 
Seeing hir, the sag€cious animal went after him, and had the 
letter transferred to the bag He then walled home qgietly. 
Putn8y, Sepgember 23. ° a Jonn’ Bett, 
e 
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SOME NOTES ON THE FRANKFORT 
INTERNA TIONAL ELECTRICAL EXHIBITION} 


II. 
Æ Page of Modern Bistory. 


LEC@RIC transmission of power to great distances 
E bids fair in the near future to change the whole 
commerce of the world, and yet the history of its develop- 
ment is all comprised within the last fourteen years. In 
a long paper read in the early part oê 1877 before the 
Institution of Civil Engineers, “ On the Tgansmission of 
Power to a Distance,” the author, Prof. Henry Robinson 
(now the engineer to various electrital companies), does 
not even sugg@st the possibility of employing electricity 
for this purpose. So that in the discussion Sir William 
Siemens rgmarked, “He might also rgfer te another 
method of transmitting power tè a distance, which did 
not seem to have occurred to the auéhor, perhaps because 
it was of recent date, viz. by electric conductors.” 

A week later, Sir W. Siemens, in his Presidential 
address to the Iron and Steel In8titute, throws out the 
idea of utilf&ing the power wasted in the Falls of Niagara ; 
ånd after referring to the use of high-pressure water 
mains and quick-working steel ropes for transmitting 
power over one or two miles, he says, “Time will 
probably reveal to us effectual means of carrying poweg 
to great distances, but I cannot refrain from alluding to 
one which is, in my opinion, worthy of consideration— 
namely, the electrical conductor.” And he adds, “A 
copper rod three inches in diameter would be capable of 
transmitting 1000 hdtse-power‘at a distance of, say, thirty 
miles.” 

The use@ of the electric current for the transmission of 
power over considerable distances was, therefore, fully 
present in the mind of Sir William Siemens in 1877, but 
not apparently the employment of the high potential 
differences which are absolutely necessary to make such 
a transnfission commercially possible. For a copper rod 
of three inehes diameter, such as he ¢peaks of, has a 
cross-section of nearly seven square inches, and could 
carry some 5000 or 6000 amperes without undue heatfhg. 
Therefore, even when the problem gf transmitting 1000 
Rorse-power over thirty miles was in question, he did not 
contemplate, apparently, using a pressure of more than 
about 100 yolts. 


° 


At the Commencement of the following year®1878, Mm, o 


his Presidential address to tleeSociety of Telegraph 
Engineers, he refers to his previous statement, and adds, 
“Experiments have since been made with a View to 
ascertain the percentage of power that may be utilized at 
a distance.” ‘Fhe resuyjt obtained, he says, is that “ over 
40 per cent. of power expended at the distant place may 
be recovered” ; but Sir William adds, in reference to the 
60 peg cent. loss, “This amoun? of loss geems cons 
siderable, and would be stilé greater if the conductor 
through which the power were transmitted were of great 
length.” f 
Thg length of the conductor employed in the above ex- 
periment is not given, but fts approximate le®gth, gs well as 
what is urfderstood by “great length,” may be gathered 
from the context ; for Sir William goes on to consider the 
problem “ of distributinghe power ofa steam-engine &f, 
say, Igo horse-power to twenty statgons within a circle of» 
a mile diameter” ; and although thesdistance to which it is 
pæposed to transmit the power if only one mile, he 
asses that the4oss is what was found in the. above 
experiment, viz. 6o per cent. He ffirtKer adds, “The size of 
the conguctor necessary to convey the effect produced at 
edch station need nôt exceed half an inch in externa? 
diameter.” Clearly, then, as the pewer proposed, to be” 
transmitted by the half-inch conductor tp each st&tion one 
mile distant was only 5 horse, there was no idea of using 


2 * Continued from p. 497. 
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a potential Uifference in tHe transmission higher than that 
maintained between the terminals of a lamp. 

Two wrong notions misled people in those days—the 
one, that the maximum efficiency of a perfect electromotor 
could be only 50 per @ent. ; the other, quoting the remarks 
of Sir W. Siemens in the discussion of the paper read 
by Messrs, Higgs and Brittle at the Institutiorf of Civil 
Engineers somewhat later in the same year 1878, “In 
order to get the best effect out of a dynamo-electric 
machine there should beean external resistance not 
exceeding the resistance of the wire in the machine. 
Hitherto it had been found not economical to increase 
the resistance in the, machine to more than one ohm; 
otherwise there was a loss of current through the heating 
of the coil. If, therefore, there was a machine with one 
ohm resjstance, there ought to be a conductor 
transmitting thee power gither to the light or the electro- 
magnetic engine not exceeding one ohm.” He then goes 
on to consider that ùs the conductor is lengthened its 
cross-section must be increased in proportion to keep the 
resistance constant at qne ohm ; and he arrives at a result 
quite new at the time, viz. that if the number ef dynamos® 
in parallel were increased in proportion to the length and 
cross-section of the line, “it was no dearer to transmit elec- 
tromotive force to the greater than to the smaller distance.” 

Sir William Thomson grasps at once the novelty and ime 
Wortance of this idea, and renders it even more important 
Dy proposing to put all the dynamos 27 series at one end 
of the line, and all the lamps in series at the other. But 
it would still appear that even 40 per cent. efficiency for 
transmision over a considerable djstance could only 
be attained when “there were a sufficient number of 
lamps” to make it necessary to use many dynamos in 
parallel in accordance with Siemens’s proposal? or, many 
dynamos in series in accordance with Thomson’s 
modification of Siemens’s proposal. 

In 1879, the electric transmission of power was still 
such a ¿erra incognita that the largest firm of electrical 
engineers in Europe could not be induced to tehder for 
transmitting pow@r over ten miles in India. ° e 

Ag the British Association lecture in the autumn of 1879, 
Prof. Ayrton exposed the fallacy of assuming that 50 per 
cent. was the maximum efficiency theoretically obtainable 
with an electromotor. He further proposed that, instead 
of employing many dynamos at one end of the line and 
many lamps at the other, there should be used a single 
«dynamo and a single motor, with much wire on each ; that 
the high potential of tHe® line necessary for economical 








transmission of power should be maintained by running 
both dynamo and motor much faster than hitherto; and 
that both dynamo and motor should be separately excited. 
Although not wholly free from the @revailing idea of that 
day—that electric transmission of power overlong distances 
would only be commemially possible when a very large 
amount of power had to be transmitted—-he says, after 
discussing the subject, “So now we may conclude that the 
mest efficient way to transfer energy electrically is to use 


a generator producing a high electromotive force and |® 


a motor produging a return high, electromotive force p and 
by so doimg the waste of power in the transmisgon ought, 
I consider, to be able to be diminished with our best 
exjstfng dynamo-elgctric’mac ines to about 30 per cent.” 
e This was perhaps the first time that it had been even 
suggested that the efficiency in electric transmissi®n of 
ower could be moregfan 50 per cent. 
Further, the lecturer proposed to usg in all cases tifs 


° high ErM.F. motor,ewkether éhe received p&wer were 


required’ fer motive purposes, for light, or for electro- 
plating; and, as experimentally shown in the lesture, to 


e° generate the current locally in the two latter cases by 


» 


using ¢he magor to drive a suitable dynamo, thus giving 
the first illustr&tfon of the employment of an electric 


F e Vansformer. in the actual transmission of power to a 


diştance. , 
Neo. £144, VOL. 44] 
° ° 





@ . 
[ACTOBER 1 by fio I 


heal 

Two years later, viz®in 1881, the old, mistakenenotion, 
that if was only 50 per cent. of the ppwer given to a 
dynamo that could be returngd by the motor, was again 
propoynded during a discussion at the Society of Agts ; 
and the Chairman, Sir W. Siemens, when correcting the 
speakers errer, addet, “ Experiments of ugdoubted ac- , 
curacy had shown that ygu could obtaifP6o or 70 per 
cent.” 3 s 

In this year two veys*important propositions were put 
forward*tMe one, by Sir W. Thomson, at the semi-* 
centenary meeting of the British Association, that, in the 
electric transmisgion of fosver, the small current of high 
potential difference should be employed at the receiving 
end of the line to charge a large number of accumulators 
în series, the accumulatorsebeing sulesequently discharged 
in parallel for supplying light or power to a town; the 
other, by MM. Deprez, and Carpentier, to use one alter- 
nate current transformer at thg sending end to raise the 
electric pressure, and@another transformer at the receiving e 
end to lower it down again, the arrangement being sym- 
bolically shown in Fig. 1. 
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Fic. 1.-~Deprez and Carpentier’s Plan of Double Transformation. 


The great advantage of this combination is, that the 
pressure along the line may be very high, and the line 
therefore composed of gnly thin wire, whereas the pres- 
sure between the leads*from the generating dynamo at 
the transmitting end, as well as the pressure between the 
lamp mains at the receiving end of the line, may be as 
low as if the dynamo and lamps were close together. 

In the experiments, however, made in the following 
year, 1882, to transmit power from Miesbach to Munich, 
along thirty-five miles of iron telegraph wire 0°18 inch in 
diameter, the current going by one wire and returning by 
another, M. Deprez did not emplof his double transform- 
ing arrangement described above, probably because alter- 
nate current motors were then quite wntried practically. 
But, instead, he used a direct current dynamo generating 
a potential difference of some 1500 volts, the current from 
which set in motion a direct current motor, wound to 
stand a similar high pressure, placed at the other énd of 
the telegraph line. . 

Thg experiments were attende@ with various break- 
downs of the dynamo, which was probably constructed 
on the usual string-and-glue fashion of those days; and 
finally, after repairs hđd been effected, the power given 
out by the motor æ Munich was onl? a fraction of 
1 horse, with à cogimerciaf effitiency of about one-third. 

It was, therefore, decided to repeat the experiments 
the next year, 1883, “with macbineg constructed more, « 
solidly, and for the cqnygnience of the jury the dynamo 
and motor were placed close pogether in the workshops of 
the Northern Railway near Paris, one terminal of each 
being connected by a short wire, and the other terminals 
by a fele$raph wire 0157 inch ehick going from Paris to 
Bourget and back again, a distante of 18,133 yards. The 
power used in driying the dynamo wa® towards the end 
of this sgcond setio exgerimenge about 10% horsg, and 
the,power given out by the motor about ¢} horse, the 
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potential differeng: at the dynam@ terminals being some 
1850 volts. b 

The agrangement of the, machines was very Bitterly 
æcritişized : some pronounced the result a great success ; 
others that the whole thing %as a fraud, that,the power 

.did*not go from the dynamo at Pari to Boueget and back 
again, but thd?, owing to leakage from one of the tele- 
graph lies to the other, the actual distance over which 
the power was transmitted was ftmaless than the distance 
sted. é é es 

The next experiments were made with the same 
machines rewound and impreved in jgsulation. They 
were now employed to transmit power over 8} miles, fom 
Vizille to Grenoble, a pair of silicium bronze wires 0'079 
inch in diameter bei@z used te connect the dynamo an® 
motor. A difference of potential of about 3000 volts was 
employed, and 7 horse-power was given off by the motor 
with a commercial efficiengy of 62 per cent. 

e This experiment of transmitting power from Vizillesto 
Grenoble in 1883 was distinctly successful, and constituted 
a great advance on anything in electric transmission that 
had been attempted before. It is interesting, for exan®ple, 

*to compare it with the transmission from Hirschau to 
Munich by Mr. Schuckert in 1882, and which was regarded 
as very striking at the time it was carried out. 


Transmission of Power. 
e 1888 


883. 
Hirschau to Munich. Vizille to Grenoble 

Distance in miles... e 3h 83 
Diameter of conducting 

wire in inches Pe o'1g 0'079 
ligtse-power d@ivéred 

by electrowotor 5'8 7 
Commercial efficiency . 

of the transmission .. 36 62 
Potential difference at 

terminals of dynamo 

in volts Ps 700 3000 


Comparing, then, the Vizille transmission of 1883 with 
the Hirschau transmission of 1882, we see that the dis- 
tance was twice as great, the cPoss-section of éhe wire 
less than one-quarter, the power somewhat greater, and 
the efficiency nearly twice as great; this great improve- 
ment being effected by using a pressure of 3000 instead 
of 700 volts. 

But with 3000 volts the limit of constructing the com- 
mutator of an ordinary direct current dynamo or motor 
is reached—a fact which fas ngt appreciated by M. 
Deprez. For when itevas decided somewhat later t8 try 
and transmit 200 horse-power through 35 miles 8f copper 
wire 0'2 inch in diameter, stretched on telegraph poles 
between Creil and Paris, by using a pressure of 6000 or 
more volts, the same system of direct current dynamo 
and motor, that had been employed by M. Deprez in his 
previ@us transmissions, was resorted to. The result was 
that the 2¢0 horse-power had to be reduced to 100, and 
the dynamo and moter were burnt up time after time. ° 

Eventually, after the expenditure of a very large sum 

of money, spent in several rewindings of the machines, 
&c., M. Deprez succeeded in 1886 in obtaining from the 
shaft of the metor at Paris 52 horse-power, this being 45 
per cent. of the power spent*in dyivipg tke dynamo at 
Creil. The power delivered at Paris was distributed by 
ə „coupling a low potential difference dynamo to this nfotor, 
and using the cfirrent °developed by ths dynamo for 
driving various smaller motor$, $o that the p@wer actuall 
delivered to the pumps, &&, was somewPat less than the 
52 horse stated above. 
In the use of a dynamo and motor each with @ high 
+ resistance armature and®a low registagce field magnet, the 
fields begng prod@ced bw separate excHation, and in the 
employment of a motos-dynaing fog Piste thg received 


power, M. Deprez expfessed is approval of the yery 
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plan proposed by Profs. Ayrtén and Perry ‘fn 1879 tor 
“sending by even quite a fine wire a small current,” and 
so obtaining “an economic arrangement for the trfns- 
mission of power.” 

This experiment, although very*ostly, had consider- 
able interest, in showing that as much as 52 horse-power® 
could be Sctually delivered at the end of thirty-five miles of 
copper wire o'2 inch thick, and that a pressure of 6v00 
volts could be practically employed with a lead covered 
insulated conductor. But pgobably the most importart 
lesson learned from it was, that wfen the distance 
over which power had to be transmitted wąs so great that 
a pressure of 6000 volts became necessary to obtain 
economy in the conducting wire, an Slternating and not a 
direct current Sught to be used. 

While these various experiments of M. Deprez with 
direct currents were being carried out, the trahsmission 
of power by means of alternating currents had been pro- 
gressing in the face of considcralle opposition. The 
exhibition at the Aquarium, Westminster, in the spring of 
1883, will probably be chiefly remembered from its being 
there that Messrs. Gaulard and Gibbs showed what they 
called a “ secondary generator,” which was simply an im- 
proved form of Ruhmkorff induction coil, without the 
ordinary vibrating make and break. A current from an 
alternating dynamo was sent round one of the coils, and 
to the terminals of the other were attached lamps, the 
brightness of which could be varied by pulling out the 
iron core of the induction coil more or Jess, as is done 
with medical coils to alter the strength of the shocking 


*| current. 


a 

Nobody thought much of the “secondary generator”: 
it seemed to have no very special use ; the iron core feit 
very hot, $o that there would be a new waste of power 
introduced into electric lighting by the use of secondary 
generators. Besides, the electricians saw that Messrs. 
Gaulard and Gibbs were employing methods and ap- 
paratus for measuring the power which must give totally 
erroneofs results when used with alternating currents ; 
and so, forgetful of the fact that invengion is frequently 
quite ignorant of the language of the text-book, they 
decided that there was nothing in it. 
e But Messrs. Gaulard and Gilsbs believed in their 
secondary generator, whatever electricians and the 
technical press might say; they put them at the 
Notting Hill Gate, Edgware Road, Gower Stregt, King’s 


Cross, and Aldgate stations of the Metropolitan Railway, e 


joined the fine wire coils of a#l®*the generators zx seser 
with one another, and sent a small alternating current 
through the whole circuit from a dynamo placed at 
Edgware Road. Lamps of d®ferent kinds attached to 
the thick wire coils ofgeach of the generators at the five 
railway stations burned steadily and brightly; an alter- 
nate current motor, even, which was put at one of the 
stations, revolved rapidly : but what a great waste of power 
there must be in all this unnetessary transformation, said 
the learned. < 

Well, in the spring of the next year, 1884, Dr. J. Hop- 
kinsen tested the efficiency of these secondary generators 
on the Metropolitan Railway, and, to the surprise of 
nearly everyone, it came out close on go per cent. 

In the autumn of the same®yearyin connectior with 
the Exhibition at Turin, poer was transmitted to Lanzo, 
twenty-five miles away, by means 8f a bare overhead wir€ 
rather less than one-quarter of an4nch in thickness, ang, 
W means of Gaulard and Gibbs’s secondary generators, 


theepowe? was diftributed’at Lépzqand elsewhese along « 


the route, for lighting incandescent and arc lamps. The 
jury reported that the efficiency of the transformers was § 


per cent., the whole distribution strikingly successful, and e 


a prize of 10,000 francs was awarddll to Messrs, Gaulard 
and Gibbs by the Italian Government.® * 
No electromotors, however, appear to, have been 
‘driven by the transmitted power, for, even in’ 1884, altgr- 
e 


~ 
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e 
nating current electromotors were still comparatively 
ungried. 

Tests of a secontlary generator were next undertaken 
in 1885 by Prof. Galileo Ferraris, of Turin, who found 


e the efficiency at full foad to be no less than 97 per cent.,— 


a value even higher than that previously published. This 
investigation is the more memorable, in that it led Prof. 
Ferraris to take up the mathematical and experimental 
investigation of alternating currents, resulting in the dis- 
covery and construction %f the self-starting alternate 
current metor in 1885, and to extensions of considerable 
practical imp@rtance in our knowledge of the action of 
secondary generatoys, now called transformers. And so 
one of the chief lions this year at the Frgnkfort Exhibi- 
tion was Prof. Ferraris. W.E. A. 


° o (To be continued.) e 
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THE GIRAFFE AND ITS ALLIES. 


ALTHOUGH comjng within that well-defined grou 
of ruminants known as the Pecora, ¢he Giraffe 
(the sole existing representative of the genus Girafa) 
stands markedly alone among the mammals of the 
present epoch; although, on the whole, its nearest 
living relations appear to be the deer (Cervide). Mort- 
®ver, not only is the giraffe now isolated from all other 
ruminants in respect of its structure, but it is also ex- 
clusively confined to that part of the African continent 
which constitutes the Ethiopian region of distributionists. 
When, however, we turn tẹ the recerds of past epochs of 
the earth’s history, we find that both the structural and 
distributional isolation of the giraffe are but features of 
the present condition of things. Thus, in regard to its 
distribution, we find that in the Pliocene epoch giraffes 
were abundant in Greece, Persia, India, and China; and 
we may therefore fairly assume that they were once 
spread over the greater part of the Paleayctic and 
riental regions. Then, again, with regard to their 
allies, the researthes of palzontologists have been gradu- 
ally bringing to light remains of several large extinct 
ruminants from various regions, which are more or less 
nearly related to the®giraffe, but whose affinities appear 
to be so complex and so difficult to decipher, that not 
only do they remove the stigma of isolation from that 
animal, wut even render it well-nigh impossibée to give a 
*definition of the group. of more or less giraffe-like 
animals, by which it may be distinguished on the one 
hand fram the deer (Cerv7d@), and on the other from the 
antelopes (Bovide). Since an interesting account of a 
new extinct Giraffoid from the Pliocene deposits of 
Maragha in Persia has been rec@ntly given by Messrs. 


. Rodler and Weithofer in the Denkschriften of the Vienna 


Academy, the presen time is a suitable one to offer a 
brief +ész7 of the present ştate of our knowledge*of this 
group of animals, and the different views which have been 
entertained as to the affinities of some of its members. 
Among the chief structural peculiarities of the giraffe, 
the most notigeable is its great height, which is nfainly 
produce@ by the excessive length of the neckend limbs. 
The fore-limbs are, morgover, Jonger than the hind ones, 
asis well shown hy the cirqimstance that the radius, or 
main bone of the fore-leg, is longer than the tibia in the 
ind-leg ; whereas, in*®other living ruminants the réverse 
fondition obtains. Qhe skull is more like that of the 
deer than of any other exigting raminantg, this being shown 


° by its general contou, and algo by the presence of*the 


large undsgified- space below the eye, which completely 
separates the lachrymal from the pasal bone %a con- 


.* dition but very rarely met with in the Bovide, although 


e A 
region. 


foundéin ,theeskull of the water-buck. Then, again, the 
skull resemblesthht of the deer in the great elongation 
of the portion situated behind the eyes, że. the parietal 
«the bony processes arising from the skull 
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betweer the occiput Sind the eyes, afid clothed in the 
living animal with skin, are not strfctly comparable 
either with the antlers of #he deer or the Horn coresu» 
of the antelopes; in the young condition they® are 
separate ‘from the bones of the skull, with which, 
however, they unite as age advances. The “whole of the’ 
frontal and nasal regiomig#much swollen and inflated by 
the development of air.gells between the inner and outer 
layers of kone; andAit the junction of the frontal apq 
nasal bones there i$ a large ovaBhillock-like protuberance 
in the middle line, which is sometimes termed a third . 
hogn. This exssive inflation of the region of the face 
makes the appearance of this part of the skull very 
different from that of the deer, gin which it is much 
flattened. The grinding 8r molar teeth of the giraffe are 
remarkable for the peculiar roughness of their external 
coating of enamel, and also for their broad and low 
crowns, which in the upper faw Jack the internal addi- 
tfnal column occufing in those of most deer and many 
antelopes. These teeth are, however, more like those of 
tha, deer than those of other ruminants, although they 
can be distinguished at a glance from all others except. 
the larger ones of the under-mentioned fossil forms. 

Since a good deal depends on the similarity between 
the structure of the molar teeth of the giraffe and those 
of the extinct ruminants in question, it may be well to 
observe that the characters of the molar teeth among all 
the ruminants are of gre&t importance in classification. 
Thus, these teeth in all the deer,ealthough varying to a 
certain extent in the relative height of theér crowns, pre- 
sent the same general structure, those of the upper jaw 
being comparatively short and brodd,ewith a large 
internal additional column. Then, again, inethe Sovide 
we*may notice that each of the several groups into which 
the antelopes are divided, as well as the goats and sheep 
and the oxen, are severally distinguished by the cha- 
racters of their molar teeth, and that, although the teeth 
of one group may approximate more or less closely to 
that of another, we do not find any instances where one 
member of a group possesses teeth of a totally different 
type from those of the gther representatives of the same 
group. °These facts strongly indicate that, when we meet 
with fossil ruminants having molar teeth of the very 
peculiar type met with in the giraffe, we shall be justified 
in considering that there must be a certain amount of 
relationship between the owners of such teeth. 

Another marked peculiarity of the giraffe is that the 
humerus has a double grqove for the biceps muscle, 
instgad of the single he found in ordinary ruminants. In 
regard tg its soft parts, the giraffe resembles the deer in 
the usual absence of the gall-bladder, although its repro- 
ductive organs are constructed more oh the Bovine type. 

With these preliminary remarks on some of the struc- 
tural peculiarities of the giraffe, we may proceed to the 
consideration of its fossil allies. The genus which prebably 
comes nearest to the giraffe is the imperfectly known 
Vishnuthertum, founded upon part of a lowér jaw from 
the Rliocene of Burma, but to which have been referred 
some upper molars and bones from the corresponding 
beds of the Punjab. This animal must have been con 
siderably larger than the giraffe, and the upper molars 
are remarkable for tHe gregt flatness of the outer surfaces 
of their external @olemns, in “which respect they come 
nearer to the correspopding teeth of the elk than do those 
of any other şnembers of theegrota The posterior 
cannon-bong, or metatargus, assigned to this genus, 
although relatiyely much shower than that of the giraffe, 
is more elongated and giraffe-like than the corresponding 
bone of any other fossil genus in which thig part of the 
skeleton ‘has been described. ‘The cervical vertebrae are 
also more elongatetl awd giraffe-like than those of any 
of the under-mentigned genera. * It will of couse be im- 
material eif these a eprove efo belong to aegenus 


disténct from Vishnuthérium, their interest®lying in the 
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circumstance that@they indicate thé existence of aff animal 
to a great exter intermediate between the giraffe and 


asthe following genus. 


e 

T&e genus felladotherium was established upen the 
remains of a large giraffe-like ruminant «from the 
*Pikermi bed gf Greece, to which a skull frm the Indian 
Siwaliksgwhich had been previously regarded as referable 
to the female of Sivatherium, proved to belong. The 

elladothere, of which the entire Skeleton is known, was 
a hornless animal, of larger size than the giraffe, but 
with much shorter and stouter, neck and limbs. The 
skull approximates in many re8pects to that of the giraffe, 
having the same long parietal region, but with a minor 
development of cells,in the frontals, and the important 
differenée that thére Is no uno§sified space below the eye. 
The limbs agree with those of the giraffe in the great 
relative length of the anterior pabr, as is shown by the 
radius being considerably*longer than the tibia. That 


“the Helladothere was not the fem@le of the Sivathére 


seems to be evident from the absence in the Pikermi 
beds of the antler-like cranial appendages of the lafter, 

. which are comparatively common in the Indian Siwaliks. 
The intimate affinity existing between the Hellgdothere 
and the giraffe has been admitted by all who have written 
on the subject. 

The animal recently described by Messrs. Rodler and 
Weithofer from the Persian Pliocene, for which the 
hybrid name A/cicepRalus h&s been proposed, tends to 
connect the Helladothere with the deer, and more es- 
pecially the glk. Thus, in the first place, the front and 
hind limbs are approximately equal, the length of the 
ra@ius and una’ being nearly the same. Then, again, 
from the taal absence of air-cells in the frontal region of 
the skull, the middle of the face is nearly flat, an@ the 
orbits have theif frontal borders in the plane of the face, 
instead of considerably below it, as in the Helladothere, 
and still more so in the giraffe. There is, however, no 
unossified space in front of the eye; although the whole 
contour of the skull is strikingly elk-like. 

The conclusion to be drawn from these hornless forms 
appears to be that they serve tę connect the giraffe with 
less aberrant ruminants, and more especially thé Cervide, 
and also that the unossified vacuity in the skull of the 
giraffe is probably an acquired feature, since it is absent 
both in the extinct giraffoid genera, and in the earliest deer, 
like the Miocene Amphitragulus. Both giraffes and deer 
may, therefore, probably have had a common ancestor 
more or less closely allied fo the lower Miocene genus 
Gelocus. . ŝ 

Leaving now these*hornless forms, as to the, affinities 
of which there has been no dispute, we have to turn our 
attention to another group provided with cranial append- 





e 
orbits. In general appearance the large palmafed append- 
ages are more like the antlers of the elk than those of any 
other existing ruminants ; but the abgence of a “ burr” at 
their base indicates that they were not deciduous, while 
the deep arterial grooves on their sufface suggest that they 
were clothed either with skin or with a horny substance. 
The molar teeth conform to those of the giraffe—and to 
a less degree the deer—having the same rugose enamel ; 
but the ridges on the outer surfaces of those of the upper 
jaw are more developed than iwthe otherextinct genera, A 
peculiarly giraffe-like and cervine feature in these upper 
teeth is the extension of the anterior estremity of the 
anterior crescent far towards the ouger side of the crown. 
Lastly, the hymerus of the Sivathere resembles that of 
the giraffe in the presence of a double groove for the 
biceps muscle; while the form of the termina] bones of 
the feet i$ almost identical ig the two animals, In 
the small Persian Urmiatherium, which is known 
only by the hinder portion of the skull, it appears that 
the cranial appendages consisted of a pair of unbranched, 
somewhat compressed, and upright processes rising im- 
mediately gabove the occiput. 

e With regard to the affinities of this group, it has been 
argued that the shortness of the parietal region of the 
skull, and the position of the cranial appendages imme- 
tliately above the occiput, indicate affinity with certain 
African antelopes, such as the Sassabi and its kindrél 
(Alcelaphus). In that group of antelopes it is, however, 
perfectly clear that the features in question are acquired 
ones ; the allied Blessbok scarcely possessing them in 
any degree. Againg the straightness of the cranial axis 
in the skull of Waller’s gazelle (Gazella walleri) shows 
that the arching of this axis, which is so characteristic of 
most antelopes, is likewise a feature specially acquired 
among that group of animals. Moreover, apart from this 
evidence, no one who thinks for a moment on the sub- 
ject can believe that the Sassabi, with its narrow sheep- 
like mqjars and true horns, and the Sivathere, with its 
broad giraffe-like molars and cranial appendages, which 
are neither true horns nor true antlersycan be anything 
approaching to first cousins ; and yet if they are ng so, 
it is perfectly evident that the similarity in the structure 
eof their skulls must have been iffdependently acquired. 
It is therefore abundantly clear that no arguments based 
on these resemblances will hold water ; the true explana- 
tion probably being that the superficial similary of their 
skulls is solely connected withethe support of cranial 

appendages having a similar position in both groups. 
it follows from this that, if a type of skull with a short 


. parietal region, a curved basal axis, and horns placed 


ages of very curious and still imperfectly understood : 


structure, in regard to whose relationship exceedingly 
diffegent views have been entertained. This group, so 
far as we know at present, seems to be confined to the 
Pliocene °of India and Persia, being represented in th 

former area by the gigantic Stvatherdum, Bramatheriunt, 
and Hydaspitherium, and in the latter by the much smaller 
In all these animals the skull is cha- 
racterized by the extreme shortness of the parietal region, 
and the position of the horns or arftlers immediately over 
the occiput ; the elevated facial profileehus produced being 
in very striking contrast to the straight one of the deer. In 


© . Bramatherium and Hydaspitherium theecranial append- 


ages rise from a massive qoremeon base, gnd the latter 
genus is distinguished frog: all the otherg by the presenge 
of an unossified space below the “eye, corresponding to 
that of the giraffe. Théir molar teeth are very similar to 
those of the Helladothgfe. In the Sivathere, on the other 
hand, there is oge pair of largesbrartching and palmated 
cranial® appendages rfsing from s@parate bases imme- 
diately above the occMyit ; and insadflition to these a pair 
of much srfaller conical ones placed immediately over the 
e e 
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immediately over the occiput, has been independently 
developed among the®*antelopes frdm a type of skull with 
along parietal region, a straight basal axis, and horns 
placed over the orbits, there iseno conceivable reason 
why & similar line of development should ibt have takén 
place among giraffe-like animals. Taking, therefore, into 
consideration that the Sivathere and its allies have mplar 
teeth like those of the giraffe, that their cranial append- 
age% could be derived from those of the latter by special 
modificasion and development better than fom these 
of any other group, that their humerus has a double 
bicipital groove, that the gterminal ephalangeals of their 
feet are giraffe-like, and that the proportions of their 
limBs are only a step beyond thole obtaining in ghe ad- 
gnittedly giraffoid Helladothere, the evidence in favour*of 
regarding these gnimals as greatly modified Giraffoids*is 
sé*strong as to be almost a certaiwty. Indeed, #f appearse 


most probable that we ought to regard the Sévdthere and * 

its allis as holdinga somewhat analogous position amang e 

the Giraffoids to that occupied anjong the antelopes hy», 
s 


the Sassabi and its cousins. 
The writer has purposely refrained l; 
reference to the large unossified suboxbital yacuity in the, 


skull of the Hydaspithere, as reasons have already hpenn 
- e . 
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gfven for wgarding that feature as an acquired one. If, 
however, that view be incorrect, the presence of this 
vaeuity at once stultifies the statement that the Sivathere 
can have no kinship with the giraffe and the deer, on 
account of the absence of a similar vacuity; and its 


e presence, so far as.it goes, is also another argument 


$ two and a half times the length. 


against the Sassabi theory. e 
The last representative of the Giraffoid animals that 
we have to mention is the recently discovered Samothe- 
rium; from the Pliocene of Samos, a figure of the skull 
of which appeared in NATURE, illustrating an article on 
the extinct mammals of those deposits. In this animal, 
the elongated form and straight profile characteristic of 
the skull of the Gir@ffe are retained; and the teeth are 
almost indistinguishable from those of the®latter. There 
is, however, no development of air-cells in the bones of 
the frontal region, so that the upper border ¢f the orbit 
is approximated to the pane of the face ; and the cranial 
appendages take the form of upright compressed pro- 
cesses rising immediately over the orbits. These ap- 
pendages, which appear to have been inseparable from 
the bones of the foreh®ad, are, indeed, very similar, botle 
in form and position, to the horn-cores of cerfAin extinct 
antelopes, but we are, of course, unacquainted with thé 
nature of their covering. If, however, as seems to be 
undoubtedly the case, the Samothere is a Giraffoid, if 
yould seem that we must here again regard this super- 
cial resemblance to the antelopes as one independently 
acquired. 
inally, if the views expressed above aré anywhere 
near the truth, it would appear that, in the Pliocene 
epoch, Giraffoid anigals played a Very important ré/e 
among the ruminants, and that they have undergone 
modifications and developments fully as marked as those 
which we observe among the antelopes at the present 
day. Whether the circumstance that none of them, ex- 
cept the giraffe (which is obviously an animal incapable 
of further modification), appears to have obtained an 
entrance into Africa has been the chief reason Why only 
a Single representative of the group has survéved to pur 
own times may be a fair subject of conjecture, since after 
the Pliocene epoch both India and Europe seem to have 
been unsuited to the maintenance of many forms of large 


Artiodactyle Ungulates, as is proved by the disappear 


ance from those regions of the hippopotamus, the giraffe, 
and a number of antelopes of African type. R. L. 


e 
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PHOTQGRAPHIC MAGNITUDES OF STARS. 


THE character of the insage of a star photographed on 

a sensitized film ; the relation between the intensity 
of the light photographed and the blackened disk pro- 
duced ; the influence of the time of exposure on the 


image—are questions pow receiving much attention, For ! 


this reason, Dr. Scheiner’s «contribution to the subject, 
embracing, as it does, the latest results of the Potsdam 
Observatory, is especially welcome; but these results 
will not be accepted without great reserve, contraveging, 
as they do, a tħeory, or at leas? an assertion, that has 
been very generally accepted, viz. that increfsing the 
intengty of light is exacwy equivalent to increasing the 
timt of photographi@ exposur@. ®*A consequence of such 
alaw would be that ag additional magnitude would be 
ingpres$ed on the film by increasing the time of exposure 
e 

Such a law cannot be régorougly exac®, and itə stoutgst 

e e + : : : 

supporters have been®cafeful to confine its application 
“within limits.”" But Dr. Scheiner’s contention jg that, 
oWing to the complex character of thé disk produced on 


*tfle film? such a principle is a very unsafe guide, either as 


a rule for® thé determination of the feeblest magnitude 
impressed on the negative, or as offering a satisfactory 
explanation ef the growth of the diameter or area. 
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__ In the first place, there is evidence of want®of uni- 
formity of actinic action throughout the whole extent of 
the sféllar disk. A mean infensity (¢) may beassumed 


at acgrtain distance (7) from the centre of the imge, Z 


where the intensity is I. is centre will not be a geo- 
metrical point, but, owing to atmospheric_awd other dis-- 
turbances, will occupy a small area of radius (p). The 
intensity (z) at distance f*) will depend materially on the 
increase of the aregs%), which may be represented 
by W(p)? © Consequently, the gimplest expression fm 
i = IW(p)e, where æ is the coefficient of absorption 
of the sensitive film. One comparing two stellar disks, 
forfhed on the same emulsion, and treated by the same 
developer, this expression becomes 
e 


° > o ° 
to = I, hlm) etry ~%), 


4 e Ilo W (Po) 
and, if.the disks be on the sante plate, p, = pọ and ¢, = fọ’ 
s@that the formula @an be simplified to 
ho 
Io 
In orger to derive the relation between diameters and 
exposure, put I, = I), and then 


ary = 7) = log 2E (t, — Mo) 


It is not likely that such an expression has any other 
value than to serve as a convenient,formula for interpola- 
tion. The variable character of a under different con- 
“ditions, but always depending on the time of exposure, is 


shown by the following table:— ` ° ə (J 

Exposure. Instrument. a. Instrument. a. 
ne s. 
I Orun Reflector 4°99 S-ingrefractor 4'12 
20 n 3 4°57 ” 5'09 
40 an ” 4°67 ” 5'47 
8 o an ” 4°89 ” 5'89 
16 0 4. 3 5°39 + o» 7°51 
0 24... %3-in. refractor 3°18 ... 13-in. refractor 2°67 
I O 3 316 a 33 2'20 
230 şo »o e 333 o ” 2'48 
615 %.. n 3°33 ” 3°co 
I5 38 ” 4°48 ” TOP, 


Another well-known formula in which magnitude is made 
to depend on diameter is # = a — ò log D, and in this 
case 6 is shown, notwithstanding Dr. Charlier's results 
to the contrary, to be a function of the time of exposure. 
The results are as follgws :--* 


Time gf 6 me of b, 
exposure. Charlier. exposure. Scheiner. 
h. m. m. Sa 

o 13 6'719 és o 24 S17 
1 30 Kis 6°779 ae Iı o 6°35 
250. gas 6:683 Gs 2 30 7°06 
3 o 6314 6 15 8-8 


The disagreement is conspicuous, but the explanation 
offered by Dr. Scheiner is scarcely satisfactory. He 
would®ascribe the constancy in the value of 4, found by 


Dr. Charlier, to the fact that in his experiments there is | 


always a large absoluteevalue of {he time coefficient. It 
will, however, be observed that the rati@ between Dr. 
Charlier’s extreme gxpgsures is not greatly different from 
that which obtains In Dr. Scheiner’s experiments. 

If tt be admitted that the product of intensity by the 
time is #oź a c&nstant guantity, if becofhes a matter of 
great practical importafic€ fo determine what is gained 
of a photograpic plate by frolonged exposure. This 
question forms the real investigatioh of Dr. Scheiner’s 
two papers, and though some eof his results may _be 
questioned, yet the general issue i$% so grave and disquiet- 
ing that it may nob pe utterly ignered. ‘Passing ever the 
-letails of his etrog of exgminatięn, and the precautions 
taken to insure accutate gesults, for which thareputation 


a” 


* 
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Dr. Scheiner presents the following table, in which is 
exhibited the faifitest magnitude which, under certain 
“warieg circumstances, can be detected on a photographic 
plate :— e bl 


e A : 
* Time of exposure. Faintest mafnitude. ® 





m. 6. Plate I. Plate 16. , Plate ILI. Plate IV. 

à 24 go A ate TF ie BS 
a: 12 9'4 1. 725 883 . 8775 

2 30 99 «a 77 = &55 +. 93 

6 15 106 ... 845 . 93 9°65 

15 38 — 8850 %.. 97e- — 


It will be noticed that while each successive exposure 
is 2'5 that of the preceding, the corresponding gain in 
light is Considerably less thar® one magnitude. From 
each of the four plates the gain is as follows :— 

e 


n Gain in mag. 


Plate I, ... eee ose 0°53 

bg E om EES a Ce en obi * 
aes 5 am ar an 050 

a Vres aa ui 0'48 e 


The mean is o'53—that is to say, instead of one 
magnitude being gained by continued exposure through 
each successive interval, the actual gain is only half a 
magnitude. The exception that might be taken to these 
experiments is, that the detection of the feeblest stars on 
a plate is a matter of deubt and great practical difficulty. 
Dr. Scheiner has, however, availed himself of a second 
test by counting the stars on a plate after various expo- 
sures. With this view two plates were taken of the 
regjon round e Oxionis, one with an exposure of one hour, 
thé other with? eight hours’ exposure. Therefore, if 2°5 
times the @xposure produced stars a magnitude fainter, 
there ought to ba a gain of more than two magnitudes on 
the second plate, and it may be assumed that the number 
of stars impressed would follow the known law. On the 
one-hour plate were found 1174 stars, on the eight-hour 
5689. There ought to have been on the long-exposed 
plate over 10,000 stars, so that roughly speaking only one- 
half of the stars given by the Jaw were photographed. 
Further, Argelander has cataloged within this area 125 
stars, and therefore it might have been anticipated from 

the law of increase that some 10,000 stars would have 

been visible on the one-hour plate. 
This margin is too great to be readily explained away. 

Of course, there is the same difficulty in perceiving the 

minute dots that represent the faintest stars as in the 

former case, and further, it?s possible that the law of 
average increase of the number of stars did not hold in 
this particular part of the sky. It is not to be @xpected 
that a law, whichapplies with more or less accuracy oz 
the average to the whole of the sky, is necessarily ful- 
filled on any small portion, such as the ten-thousandth 
part. If the stars are not in the heavens, they cannot 
be pffotographed. Evidently, it would be unlikely that 
on every thousandth part of ‘at plate would be found the 
thousandth part of the total number of stars impressed. e 
But allowing for errors of exaggeration and ob¥erva- 
e tion, the result is very interesting, and not a little alarming 
as implying that photography is net so powerful an engine 
as was at firs anticipated, and that, to accomplish the 
full hope of all that was expeeted of jt, langer exposure 
and consequently a greater expenditure of time will be 
.needed. Dr. Scheiner gives a little table, which shows 
that if a star of the 9‘5*mag. be registerel in 24 seconds, 
then in 190 minutes a star of*th® [65 mag. will be photo- 
graphed, supposing a whofe magnitude & be gained by 
successively multiplying.the exposure by 2'5. But if the 
gain be only o'§ in this interval, then the faimtest star 
impressed will be only 13’0 mag., gven after this long 
exposure. If o°6 of a snag. be the rate of increase, then 
the 136 mag. will be wen; if 07, pe 144 mag. The 
truth" will pgobably be found néay thil latter linfit. E 
NO."1144, FOL. 44] «. ° ° 
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THE second International Folk Lore Congress meets at the 
rooms of the Society of Antiquaries this eafterncon, when “an 
address will be delivered by Mr. Andrew Lang, the President. 
Three subjects aresto be considered— folk tales, mythology, and 
institutionsand customs. To each of these subjects a day will 
be devoted. The proceedings will be brought to an end on 
Wednesday morning next. 


THE Iron and Steel Institute ewill meet at the Woolwich 
Arsenal on Tuesday next. The members are to be conducted 
over the manufacturing departments at the Arsel, and will see 
quick-firing and machine guns in practice. On the following 
day the Instituteevill conclude its meeting at the Institution of 
Civil Engineers. 

THE third biennial session of the Interngtional *Statistical 
Congress was opened at Vienna, on fionday, by Baron Gautsch, 
the Austrian Minister of Public Instrudtion. An address was 
delivered by Sir Rawson Rawson, the President. 


e THE seventeenth Annual Congress of the Sanitary Association 
of Scotland 4vas held in Edinburgh last week. Dr. Farquhar- 
sôn, M.P., President of the Congress, delivered an address 
“ On a Model Hygienic State, or a Glance at the Sanitation of the 
Fature.” In the course of his remarks he urged the necessity for 
more organized attention being given in Parliament to hygienie 
matters, and advocated the appointment of a Minister of Public 
Health, 

TuE Harveian Oration will be delivered at the Royal College 
of Physicians, by Dr. W. H. Dickfason, at the Royal College of 
Physicians, on Monday, October 19, at 4 o'clock. 

WE referfed last week to the death of Prof. W. Ferrel. He 
was born on January 29, 1817, and since the foundation of the 
American Meteorological Journal he was a frequent contributor 
to that paper, from which we take most of the following details 
of his lifee During his boyhood he was kept rather closely at 
work on his father’s farm, and with the first gmoney he earned, 
he bought a copy of Park’s ‘‘ Arithmetic.” Having alsoa liking 
for astronomical studies, he used to draw a number of diag#ims 
ypon the doors of his father’s farm, desgribing circles with the 
prongs of a pitchfork. In 1839, he entered one of the Colleges 
in Pennsylvania, and graduated at Bethany College in 1844. In 
1857, he beeame an assistant in the office of the “QAmerican 


Ephemeris and Nautical Almanac,” nd subsequently enterede e 


the U.S. Coast Survey and the Signal Office, from which last he 
retired in 1886. He was elected a member of thee National 
Academy of Sciences in 1868. Qerrel is described as an ex- 
tremely diffident man, and he never once sought position ; 
every official position that he occupied having been offered to 
him, His first paper bearing directly gn meteorology was pub- 
lished in 1856, with reference to the deflectiveeeffects of the 
earth’s rotation upon the motions of the atmosphere ; and this 
paper, which has done much towards establishing meteorology 
on a scientific basis, was subsequently revised and reprinted as 
one of the professional papers of the Signal Sgrvice, under the 
title ‘* Motfons of Fluids and Solids on the Earth’s Sutface.” Pn 
this treatise he proposed a compete analytical investigation 
of the general motions of tae fluids S@rrounding the eafth. 
These papers received considerable gttention and discussions 
soon after publication, especially in France; in Amerfba anel 
Pogland they were overlooked until récent years, but they ane 
now recofnized as fundamental Byongsitions in the.study of 
meteorology. He also wrote various articles on the tides, which 
axe of eQual significange with those on the motions of the atmg- 
sphere, and he constructed a “mazima and minima tide 
predicting machine,” which is now in use gtgthe Canst®Survey 
Office in Washington. The last of his numerous works upon 


e 
*meteorology was a ‘‘ Popular Treatise on tite Winds,” published e 


e 


@ © hy plates. 
° yeighbourhood sof Alamos, a mining town of about 10,000 
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in #889, andgreviewed at length in our columns (vol, xli. p. 124). 
In this work he has explained at length, and with great clear- 
nes many points whjch in his other writings have been too 
mathematical to allow of their being generally understood. 


kd 

e Wehave already recorded with regret that Miss E. A. Ormerod 
has considered it desirable to resign her post of Consuking Ento- 
mologist of the Royal Agricultural Society, which she has` 
occupied for about nine years, having been appointed in 1882. 
We understand that her reasans for resignation are partly on 
account of health, &s in wet and cold weather she cannot take 
the requisite joumeys to attend Committees without risk ; partly 
on account of claims mgde of power of Council to direct her to 
render service in reporting elsewhere, and claimssalso made as to 
use of information in her possession beyond what the terms of 
her engagement granted. These claims, we undergtand, have 
been withdrawn, but Miss Ormerod considers she can work 
more efficiently when freed from the anxieties and possible ties 
which public office necessarily brings with it. Miss Ormerod’s 
agricultural entomological work, as shown by her annual reports, 
has now been going on steadily for at least fourteen years, having” 
been begun several years before she was elected to the staff of thee 
Royal Agricultural Society ; and this she purposes to continue 
precisely as before in all respects, whether as regards replies to, 
ae or publication by herself of observations in the form 
of yearly reports. 


In an article on Hooker’s “Icones Plantarum,” in our last 
issue (p. 498) we attributed the plates of the earlier volumes 
to Sir William Hooker. Sir Joseph Hotker informs us that 
they are all the work of Mr. W. H. Fitch. 


A VALUABLE report, by Mr. A. E. Shipley, on an orange 
disease in Cyprus, caused by a scale insect, is published in the 
September number of the Kew Bulletin. The disease appears 
to have been noticed in Cyprus for the last six or eight years, 
The particular insect to which it is due is Aspidiotus @urantii, 
Maskell, a membergof the sub-family Diaspine, which, wjth 
some others, compose the family Coccide. Mr. Shipley gives 
an acount of the life-history of this insect, and then describes 
the various methods of d@ling with it. The most successful of 
these methods is the gas treatment, a full description of which, 
by Mr. Coquillett, is quoted by Mr. Shipley from Bulletin No. 23 
of the U.S@Department of Agriculture, Division of Entomo- 
légy. We may note thas,Mr. Shipley is anxious to obtain 
examples of Coccide-which infest plants, and examples of 
nematode Worms parasitic in plants, with the affected parts of 
their respective hosts, > 


THE Kew Bulletin for September, besides Mr. Shipley’s 
report on orange scale in Cyprus, contains sections on the re- 
discovery of gutja-percha tes at Singapore, on a new prpcess 
for recovering some portion of thf gutta-percha which is left in 
the bark of the trees after collection by the ordinary native 
metod, on the fodder plant Tagasaste, and on Kangra 


buckwheat. ° 
° 


TuE Ocesttrreichische Botanische Zeitung for Septeiber con- 
tains a geport of Dr. A. v. Dægen’s botanical excursion to the 
islané of Samothrace, ind of Di® B®. F. Solla’s to Southern 
Istria. z e . 


è Tue fourth number of the first volume of Contributions frome 
the U.S. National Herbarium, published under the apices gf 
ethe Department of Agricltfre at Washington, consists of a 
S description, by Mr. J. N. Rose, of the plants collected by Dr. E., 
Pajmer in,1890 in Western Mexico and Arizona. Forty-five 
new species gre described and several of these are illustrated 
Most df fhe new species obtained were from the 
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inhabitants, situated 1808 miles south-east, from Guaymas, at 
an altitude of about 1275 feet, where thgre are both a dry 
spring® and a rainy autumn flora, very differentefrom one 
anothey, Dr. Palmer has agajn started for a year’s explor@tion 


of Western Mexico, e 
e 


è . 
SoME valuable and interegting notes on t fertilization of 
South African and Madagagcar flowering plants, by Mr. G. F.. 
Scott Elliot, appear ingetMxals of Botany (vol. v., No. xix., 
August 18919, and haye also been iseued separately. They a 
present much work done during a two years’ botanical trip, 
Whie travelling, “Mr. Ellio® found it impossible to make as 
thorough and complete observations as are really required for a 
proper comprehension of all the adaptatgons, of a flower to in- 
sect visitors ; but he tried to collect every “insect which he saw 
visiting flowers, and brought home with him a numbered collec- 
tion. Most of the forms secured by him had not previously 


begn studied in their native haunts. e 


Tue Transactions of the Liverpool Biological Society for 1891 
contajn an important paper by Mr. G. Murray on the Distribu- 
tion of Marine Alge in space and in time. The author compares ° 
the algal fora of three widely separated regions—the Arctic Sea, 
the West Indian region, and Australia ;u and shows in a table 
how many genera and species are common to any two of the 
regions. The number of known species of seaweeds is given as 
259 in the Arctic Sea, 788 m the West Indies, and 1132 in 
Australia. Only twelve species are common to all three regions, 
and of these four belong to the Ulvez. e 


A GREAT Mining Exhibition is to be opened at Johannesbyrg 
next July, and exhibits from all parts of the world are invited. 


TĦ#r administration report of the Marine Survey of India for 
the official year 1890-91, by Captain R. F. Hoskyn, has been 
published. For some time notices had been received from 
several vessels, which seemed to indicate that the shoals lying off 
the eastern coast between Ennore and Pulicat were extending 
seaward. In the early part of 1890, therefore, the /zvestigator 
proceeded to this neighbourhood, and made a survey of the coast 
between tRese two places, “carrying the soundings out to the 
1o0-fathom line. The result showed that no material change 
had taken place in the size or position of the shoals from the 
time of the previous survey, The work of the season ended on 
May 7, when the Jxvestigator arrived at Bombay. In October 
last a new season’s operations began, and at the time when the 
report was written (Marqh 9, 1€91) the survey of the eastern 
coast ®f Hindustan had been completedto lat. 16° 50’ N. 


2 

THE report of Dr, A. Alcock, surgeon-paturalist on board 
the /uvestigator, is one of great interest. It is given as an 
appendix to that of Captain Hoskyn. We have already re- 
ferred to Dr. Alcock’s account of the general results of his 
deep-sea work. It may be noted that on November 3, 1890, 
the deepest haul ever made in Indian seas—1,997 fatltoms—was 
s&ccessfglly carried out in lat. 9° 34’ NS long. 85° 43’ 15” E., 
the bottom being Globigerina ooze with pieces of water-worn 
pumice, and the bottom;temperature being 35°F. About * 
2200 fathoms of wire were veered. *The follgwing was the 
entire take :—There were threg speqjes of siliceous sponges and 
numerous detached spule8 of Hyalonema ; a large sea~anemone 
of a satmon-pink colour, with bright red tentacles ; a mutilated | 
specimen of the Brisingoid Freyella benthophila, Sladen, a fine 
new species of Wyphalaster, anda small, probably new, species 
of *Marsipaster with the*nidamental poughes widely open and 
full of ova; two species of Ophiurids, one of which is Ophio- 
mastus ;*thiBe species of Holothuriahg including Achinosomea ; 
numerous specimens of & lorm-stalked Ascidiap ; two specimens 
of a very large species gf Amphifod, a blind Crangonid, three 
Species of *Macrurous rfstatans, amf a small, Seapellu® ; a 
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small Lamgllibranch ; and a nuthber of empty annelid tubes, 

some of which were fonstructed of Foraminifera shells," while 
others consisted of ag@lutinated silky (siliceous) threads. e 


MR. $V. L. DALLAS, assistant meteorological reporter tq the 
Government of India, has written a valuable papes on the 
meteorology and @lynatology of Northern Aighanistin, the facts 
having been collected by officers cengected with the Afghan 
Delimitation Commission. Taking the whole of the record 
into gonsideration, Mr. Dallas thinks iay safely gee main- 
tained that in the great majorfty of cases th disturbed weather 
Which appears over North-Western Tpdia during the winter and 
spring months is the result of disturbances, which either effe@ 
simultaneously the whole region comprising Afghanistan, 
*Baluchistan,and North-Western India, or which have appeared 
first over Afghanistan and secondly over India, and that these 
disturbances have seldom originated ia India itself or are 
confined to India. bd 


We have received from the Meteorological Council their” 


Quarterly Weather Report for July to December 1880, and 
Monthly Weather Report for May to December 1887. Tle 
Qtarterly Reports, which commenced with the year 1869, 
contain, in addition to the monthly and five-daily means bf the 
observations made at the seven observatories, plates of the con- 
tinuous curves of the self-recording instruments, which have 
been etched at the Office, and are perhaps the most complete 
and perfect series of meteofological curves hitherto published, 
and also a condensed account of the most important meteoro- 
logical changes ofethe period. The Quarterly Reports are now 
discontinued, and the publication of a Monthly Weather Report 
was undertaken in%884 in substitution for the Quarterly Report, 
while the hourfy observations and means have been published 
in a separate volumee This Report contains the results of ob- 
servations made at a considerable number of stations, together 
with a chronicle of the weather, and charts showing the average 
conditions of the various elements. Both the Quarterly and 
Monthly Weather Reports also contain a number of elaborate 
discussions of various allied subjects. The Monthly Reports in 
the form hitherto issued have been tpdified ; and instead of 
appearing as a separate work, a Monthly Summary of the 
Weather, on a more concise plan, has been added to the Weekly 
Weather Report, commencing with the year 1888. With the 
exception of the years 1881-83 we have therefore a continuous 
and valuable record of the weather—in addition to such as is 
afforded by the Daily and Weekly Reports—since 1869, and we 
believe it is the intention of the°Counc#l to connect the gap 
between the Quarterly and Monthly Reports at an early Gaiety 
a discussion of the weather for that period. We shall refer in a 
future number to the publications which deal with the observa- 
tions and results at the Stations of the Second Order, which are 
more particularly of a climatological character, without dis- 
cussions Òf current weather. 

THE Park*Commissioners of Boston, U.S., have set apart 
three parcels of land for the establishment, by the Boston Sogiety 
of Natural History, of zoological gardens and aquaria. It is 
eSsential that 200,000 dollars should be raised before any attempt 
can be made to reajjze the scheme as a whole, but if a third of 
the amount were subscribed, ope ofgthe two proposed aquaria 
might at once be instituted. An appeal’ ha#been made by the 

e Society to the people of, Boston for the mecessary funds, and it 
will be strange if it Goes not meet yib a reatly and liberal 
response. The Society is sanguine’ enough to thifk that every 
public-spirited citizen will see in the schem® ‘‘ af addition to the 
forces which increase the intelligence of the voter, and thereby 
„tend to make Boston a more, desirable place of residend,’” 

STUDENTS of the Ike Age,will read®witlf interest a paper by 
Mr, N. S. Shaler on the gntiquity of theast glacial period, 
submitted to ghe Boston Society*of ‘NMural Hist8ry, and 
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printed in the latest instalment of jhe Society’s Prgceedings» 


Mr, Shaler differs decidedly from those geologists who suppose 
that the end of the glacial period is probably not very remoée 
from our own day. One of the strongest of his arguments is 
derived from the distribution of the vegetatéon which in America 
has regained possessfon, by migration, of the glaciated district. 
We must conteive, he points out, that as the ice retreated and 
gradually disappeared from the surface a considerable time elapsed 
before existing forests attained (heir organization. He assumes as 
certain that the black walnut and the pignut hickory, between 
Western Minnesota and the Atlantic coast, have advanced, on 
the average, a distance of 400 miles north of tRe ancient ice 
front to which their ancestors were driven lw the presence of the 
elacial sheet. Foreseveral reasons he believes that the north- 
ward progress of these forms must have been due mainly, not to 
the action of greams or tornadoes, but to the ngtural spread of 
the seed from the extremities of bough% and to the carriage of 
the seed by rodents. But allowing for eve} conceivable method 
of transportation, he argues that a period of ten or even twenty 
thousand years is wholly inadequate to agcount for the present 
distribution ofpthese large-seeded trees. If they occurred only 
sporadically in the northernmost part of the field they occupy, 
their implantation might be regarded as due to chance action. 
Thg fact, however, that they extend from the Atlantic to Minne- 


` 


sota indicates that the advance was accomplished by causes of a e 


general and continuous nature. 


‘t WATER-BIRDS that live in the Woods” formed the subject 
gf an interesting paper read lately by Mr. G. B. Sennett before 
the Linnean Society of New York® About a dozen species 
were dealt with, the most interesting of them perhaps being the 
tree ducks (Dendrocygna autumnalis et fulva) The former 
is found in the heaviest timber along the Rio Grande of Texas, 
at Lomita, and as this river furnishes no sort of food, it adapts 
itself to circumstances and feeds upon seeds or grain, These 
ducks will glight upon a stalk of growing corn with the ease of a 
blackbird, and are quite at home among the lofty trees where 
they nfake their nests. They do not resort to*the river, which 
is so cold and muddy, from the melting snows of the mountaigs 
whence it flows, that all vegetable and anjmal life save the gar- 
pile is wanting. No ducks of any kind are found uponit. A 
flock of cormorants, about four miles long and one mile and a 
half wide, was once seen by Mr. Sennett in Minnesota, 


SPARROWS do not seem to lose in New Zealand any of the 


audacity for which they are famous if Rurope. In a paper read 
some time ago before the New Zealand Institute, awd now 
printed in the Transactions, Mr. T. QV. Kirk gives an example 
of what he calls their ‘‘ daring and cool impudence.” Between 
Featherston and Martinbor$ugh he heard one day a most un- 
usual noise, as though all the small birds in the country had 
joined ingone grand quarrel, Looking up, he saw @large hawk 
(C. gouldi—a carrion-feeder) beħg buffeted by a flock of 
sparrows, They kept dashing at him in scores, and from all 
“points at once. The unfortunate hawk was quite powerless ; 
indeed,*he seemed to have no heart left, for he djd not attempt 
to retaliate, and his defence was of the feeblest. 
proaching some scrub, he made a rugh indicative of a forJorn 
hope, gained the shelter, andg there remained. Mr. Kirk 
watched for fully half an hour, but he djd not reappear. The 


At éast, ape 


sparrows congregated in groups about the bushes, keeping “up ae 


comtant chattering and noise, evidently dA the look-out for the e 


enemy, and ®ongratufating thêmselvës ypon having seçured a 


victory. . . 


Ie we tay judge frgm the Report of the Department ofe 


Agriculture, Victoria, for the year 1889-99, the farmers øf that 
colony are likely to benefit largely by the grgrk®of mhe®agri- 
cultural authorities. The Department is efficiently organized, 


| awd has a thoroughly scientific conception of the frature of its 
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duties. Mr. D. McAlpinep who has been appointed consulting 
vegetable pathologist, presents the following summary of 
thè tasks undertakep by his particular section: (1) special in- 
vestigations concerning the rust of wheat, oats, barley, and other 
cereals, and, connected with that, the qyestion of rust on 
various grasses—native and imported ; (2) investigations of the 
life-histories of the various fungus pests, and a knowledge of 
the best time to cope with them ; (3) reports upon diseased speci- 
mens sent in from different parts of the colony, and the best 
known remedies fer the palliation or prevention of such diseases ; 
(4) collection qf specimens of the various diseases due to fungi, 
and the subsequent formation of a museum for educational pur- 
poses ; (5) delivery offectures in different centres on the fungus 
pests most prevalent there ; (6) preparation ofillustrated hand- 
books, dgscribing the nature of the various diseases and the 
remedies to be employed where possible; (7) t€sting various 
fungicides and the best methods of applying them ; (8) visiting 
different districts in order to find out prevailing and injurious 
fungi; (9) contributing periodic reports to the official Bulletin 
of the Department. e e 
In the Proceedings of the Bath Natural Histo¥y and Anti- 
quarian Field Club (vol. vii. No. 2), Mr. J. F. Mostyn Clarke 
gives an account of the geological formations exposed in the 
cuttings of the Bridgwater Railway, the construction of whieh 
%pened up a continuous line of excavation through the heart 
of the Polden Hills. 
struction of the railway until near the completion of the earth- 


Mr. Clarke had charge of the con- | 


work, so that he had excellent opportunities for making careful, 


observations. Geologists m&y be glad fb have his description of 
the strata when the slopes of the cuttings are overgrown. 

Messrs. LoNGMANS, GREEN, AND Co. have fublished the 
sixth edition of “An Elementary Treatise on the Integral 
Calculus,” by Dr. Benjamin Williamson, F.R.S. In this edition 
the work has been revised and enlarged. 

Messrs. MITSCHER AND ROSTELL, 6ra Jagerstraese, Berlin, 
have issued an important list of books which theyehave for, sale. 
The works relate to the various departments of botany. 

Two communications upon the volatile carbonyl compounds 
of platinum, from Dr, @ullinger, of Tübingen, and Drs. Myligs 
and Foerster, of Charlottenburg, appear in the last number of 
the Berichte. Since the preparation of the remarkable carbonyl 
gompoun@s of nickel and iron by Messrs. Mond,*Langer, and 

° Quincke,. these platinum*gqmpounds, discovered by Schutzen- 
berger in the year 1868, have become more interesting, and the 
two papérs now before us add considerably to our knowledge of 
them. They are compound@ containing platinum, chlorine, and 
carbon monoxide, and Schutzenberggr assigned to them the 
formule PtCl,CO, PtCl, . 2CO, and 2PtCl, . 3CO respectively. 
He obtained them by beating spongy platinum to a tempera- 
Sure of 250° ©. in a stream fyst of chlorine and afterWards of 
carbon monoxide. The volatile, readily fusible, and crystalline 
seblimate obtained contained a mixture of the three, and he 
effected a separation by extraction with carbon tetrachloride, in 
which the thie compounds ar® differently soluble. They 
are well’ defined by their melting-points, which are 194°, 
142° and 130° C, re@pectively. They are decomposed 
by water with separation of latinum, formation of hydro- 

*chloric acid, and evoMtion of carbon dioxide, and also, in 
ase of the second and,fhird compounds, of carbon monoxide. 
“The most stable of these compougds and jhe best investigated 


. isthe simpler one, COBLG,, It #ppears to possess a distfhetly 


basic charatter, 80 that it is able to combine with hydrochloric 
cid to form a compound, COPtCl, . KCl; this compound? is 


* * formed in solution when the crystals are dissolved in concen- 


trated hxtirochlosiasacid. The two other compounds are decom- 


posed by hydrochloric acid, losing carbon monoxide and forming, 
© the hydrocHloride of the first compound. On evaporation 8f | 


a NO. 1144, VOL. 44] : 
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the hydyochloric solutiog, the first compougd is left án needle- 


shaped crystals. When phosgene gas, CQC, is passed over am 


the cfystals, drops of liquid are formed, which consistøf a solntion 
of thg compound in liquefied carbonyl chloride. 
these compounds, the bromide and iodide corresponding tg the 
compound COPtCI, Rave been prepared. hen the hydro 
chloric acid solution of tle latter is evaporated gn a water- 
bath in a stream of hydgobromic acid gas, and the resulting 
compoundgextracted fih benzene, the filtered solution ede- 
posits, on cooling? orange-red needles of the bromile, 
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COPtBr,. The sbromide*hgs likewise been obtained by Dr., 


P@linger, by passing carbon monoxide over heated platinous 
bromide. Similarly, the iodide has been prepared by evaporat- 


ing crystals of the chloride ovith exce€s of hydriodit acid solu- P 


tion, and treating the residue with warm benzene. The crystals 
of the iodide, COPtI,, avhich separate from the benzene solution 
on cooling, are deep red in colofr, with a violet surface reflec- 
ffon. The chloride, bromide, and iodide exhibit a beautifully ' 
graduated difference of properties. Thus the chloride is yellow, 
the bromide orange, and the iodide red in colour. The melting- 
points are 194°, 181°, and 140° respectively. The chloride is 
readily? the bromide difficultly, and the iodide not at all volatile. 
The chloride is strongly; hygroscopic, the bromide less so, 
and the iodide permanent. In addition to these compounds, 
another has been obtained by Dr. Pullinger, of the composition 
PtCl, . 2COCI,, in the fofn of n&n-volatile yellow crystals, 
readily soluble in water, from which it recrystallizes unchanged. 
It appears to be the most stable of all these platinum compounds, 


but is only obtained in very small quantity., S 


- OUR ASTRONOMICAL COLUMN. 


INFLUENCE OF ABERRATION UPON ©BSERVATIONS OF 
SOLAR PROMINENCES,—Some recent observations of the deve- 
lopment and movement of solar prominences have led M. Fizeau 
to consider the influence that the aberration of light may exer- 
cise upon them. A note relative to such an inquiry is contained 
in Comptes rendus for September 7. It is wel known that, in 
consequence of aberration, the longitude of the sun, and there- 
fore of the prominences, gs diminished by the amount of the 
constanf, 20”*445—an apparent displacement depending upon 
the earth’s orbital velocity. And it results from this that if a 
prominence is developed in the neighbourhood of the ecliptic, 
and the luminous matter of which it is composed has a velocity 
of translation equal to the velocity of the earth in its orbit, its 
position will suffer a displacement of 207445, which may be 
added to the effect due to the earth’s motion, or otherwise, 
according to the directipn of fropagation, and thus give rise to 
cottesponding variations in distancesdrom the edge of the sun. 
As a m&ter of fact, however, the velocities of prominences are 
not uniform, and do not commonly attaig the required value ; 
nevertheless it seems that the high velocities which have been 
determined must give rise to apparent movements which depend 
upon the laws of aberration, and which ought to be taken into 
account in precise measurements, e 

Another point touched upon in the communication to which 
reference has heen made is the physical natur@ of promin- 
ence ‘The simplest hypothesis is thdt they represent clouds of 
incandescent hydrogen and other metallic vapours; but M. 
Fizeau favours the idea that their visibility is the result of the, 
passage of electrical discharges throygh gaseous material. 


New ASTeRoips.®The 317th asteroid Was discovered by 
Charlois on S@ptengber&, afd the318th on September 11. 





SOME OF THE POSSIBILIW/ES*OF ECONOMIE ” 


° e BOTANY 


. 
°QUR Associafion demands ofits President, on his retirement 


from office, some account of, matters connected with the 
deparsmant of science in which he,is engaged. , 
‘The subject which I have selectecgfor the valedictory address , 


1 Abstract of the Reesidentfal addressedelivered before tye American 
Association for the apse" of Science, at Washington, August r89t, by 


George Liecoln Goodal@ Me D.,@L.D., Fifer Professor of Natura} Histcry, 
e 


Harvard University, Cambridge, Mass., DA . 
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deals with certain industrial, cOmmercjal, and cia 
otany. 


tions: nevertheless i®@lies wholly within the domain of 


wi you to examine with me some of the possibilitées of 
ec 


mic betany. ° 
? Of purse, when treating a topiqwhich is so largely specula- 
tive as this, it is difficult and unwise to draw a hard and fast 
line Between possibilities and probabilitfes. No@adays possi- 
bilities are so off€n realized rapidly that they become accom- 
plished fac®& before we are aware, * 

In asking what are the possibilities that other plants than 
thoge we now use may be utilized we oe upon a @ahy-sided 
inquiry. Speculation is rife & to the coming man. May we not 

. ask what plants the coming man will ase ? 

There is an enormous disproportion between*the total numlser 
of species of plants known to botanical science and the number 
of those which are employed by man. 

The speéies of flowtyjn& plants alteady described and named 
are about one hundred and seven thousand. Acquisitions from 
unexplored or imperfectly explored regions may increase the 
aggregate perhaps one-tenth, sẹ that we are within very safe 
dimits in taking the number of existing spæies to be somewhat 
above one hundred and ten thousand. 

Now if we should make a comprehensive list of all the 
flowering plants which are cultivated on, what we may calè a 
fairly large scale at the present day, placing therein all food and 
forage plants, all those which are grown for timber and eabinet 
woods, for fibres and cordage, for tanning materials, dyes, 
resins, rubber, gums, oils, perfumes, and medicines, we could 
bring together barely three hundred species, If we should add 
to this short catalogue all the species, which, without cultivation, 
can be used by man, we sh®uld findeit considerably lengthened. 
A great many products of the classes just referred to are derived 
in commerce from wild®plants, but exactly how much their 
addition would e€tend the list, it is impossible in the present 
state of knowledge ,to determine. Every enumeration of this 
charcter is Lkelfto contain errors from two sources: first, it 
would be sureæo contain some species which have outlived their 
real usefulness ; and, secondly, owing to the chaotic condition of 
the literature of the’subject, omissions would occur. 

But after all proper exclusions and additions have been made, 
the total number of species of flowering plants utilized to any 
considerable extent by man in his civilized state does not exceed, 
in fact it does not quite reach, one per cent. 

The disproportion between the plants which are known and 
those which are used becomes much greater when we take into 
account the species of Howerless plant#also. Of the fivehundred 
ferns and their allies we employ for other than decorative pur- 
poses only five ; the mosses and liverworts, roughly estimated at 
five hundred species, have only four which are directly used by 
man. There are comparatively few Algæ, Fungi, or Lichens 
which have extended use. 

Therefore, when we take the flowering and flowerless together, 
the percentage of utilized plants falls far below the estimate 
made for the flowering alone. © e 

Such a ratio between th® number of species known end the 
number used justifies the inquiry which I have proposed for dis- 
cussion at this time—tamely, can the short list of useful plants 
be increased to advantage? Ifso, how? 

This is a practical question ; it is likewise a very old one. In 
one form or another, by one people or another, it has been 
asked ffm early times. In the dawn of civilization, mankind 
inherited fro savage ancestors certain plants, which had been 
found amenable to simplẹ cultivation and the products of these 
plants supplemented the spoils of the chase and of the sea. The 
question which we ask now was asked then. Wild plants were 
examined for new uses ; primitive agriguisure and horticulture 
extended their bounds in answer to this inquiry. Age after age 
has added slowly*and cautiously to thé list of cultivable and 
utilizable plants, but the agg:€gate“addisiong hav@ been, as we 
have seen, comparatively slight. 

. The question has thys nocharm of fovelty, put it is as prac- 
tical to-day as in early ages. In fagt, at the present time, in 
view of all the appliances at the “command of mé@dern science 
and under the strong light cast®by recent biological and techno-° 
logical research, the inquiry, which we propose assumes great 
importance, One phase of, it is being attentivelyeand sys- 


, tematically regarded in the great experiment stations, another 


pharmacy, While still another presents itse in the museums of 
* 


phase is being studjed in the sea uf chemistry and 


economéc botany. e e 2 
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Our question may be put in other words, which aræeven more 
practical. What present likelihood is there that our tables may, 
one of these days, have other vegetables, fruits, and cereals, 
than those which we use now? What charfce is there that new 
fibres may supplement or even replace those which we spin and 
weave, that woven,abrics may take on new vegetable colours, 
that flowers and leaves may yield new perfumes and flavours ? 
What prob&bility is there that new remedial agents may be 
found among plants neglected or now wholly unknown? The 
answer which I shall attempt is not in the nature of a prophecy ; 
it can claim no rank higher than that of a reasonable conjecture. 

At the outset it must be said that synth@ic chemistry has 
made and is making some exceedingly short cuts gcross this field 
of research, giving us artificial dyes, odours, flavours, and 
medicinal substances, of such excellence twat it sometimes seems 
as if before long the old-fashioned chemical processes in the 
plant itself would play only a subordinate part, But although 
there is no telling where the triumphs of chemical synghesis will 
end, it is not probable that it will,ever interfere essentially 
with certain classes of economic plants. It is impossible to 
conceive of a synthetic fibre or a syntMfetic fruit. Chemistry 
gives us fruit-ethers and fruit-acids, and after a while may pro- 
vide us with a true artificial sugar and_amorphous starch ; but 
amtificial fruits worth the eating or dtificial fibres worth the 
spinning are fiot coming in our day. 

Despite the extraordinary achievements of synthetic chemistry, 
the world must be content to accept, for a long time to come, the 
results of the intelligent labour of the cultivator of the soil and 
thé explorer of the forest. Improvement of the good plants we 
now utilize, and the discovery of new ones, must remain the cme 
of large numbers of diligent students and assiduous workmen. 
So that, in fact, our question resolves itself into this: Can these 
practical investigators hope to make any substantial advance ? 

¢ It seems clear that, exgept in modern times, useful plants have 
been selected almost wholly by chance, and it may well be said 
that a selection by accident is no selection at all. Nowadays, 
the new selections are based on analogy. One of the most 
striking illustrations of the modern method is afforded by the 
utilization of bamboo fibre for electric lamps. 

Some of the classes of useful plants must be passed by without 
present discussion ; others alluded to slightly, while still other 
groups faiyy representative of selection and improvement will 
be more fully described. In this latter class would naturally 
comey of course, the food-plants known ‘as 


J. THE CEREALS. 2 


Let us look first at these. e 

‘The species of grasses which yield these seed-like fruits, or 
as we might call them for our purpose seeds, are numerous ; 
twenty of them are cultivated largely in the Old World, but 
only six of tfem are likely to be very familiar to you™namelys 
wheat, rice, barley, oats, rye, and maj 
American origin, despite doubts which have been cast upon it. 
Tt was not known in the Old World until after the discovery of 
the New. It has probably been very long in cultivation. The 
others all belong to the Old Worid. Wheat and barley have 
been cultivated from the earliest times; according to De 
Candolle, the chief authority in these matters, about four 
thousand years. Later came rye and ogts, both of which have 
been kaown in cultivation for at least two thomsand years. e 
Even the shorter of these periods®gives time enough for wide 
variation, and as is to be expected there are numerous varieties 
of them all. For instance, Vilmorin, in 1880, figured sixty -s?& 
varieties of wheat with plainly distinguishable characters. 

If the Chinese records are ¢o be trusted, rice ġas been culti- 
vated for a Period much longer than that assigned by ofr history 
and traditions to the other cereals, agd the varieties are cprre- 
spondingly numerous. It ig sgid that ine Japan above Sres 


hundred varieties are grown on irrigated lands, and more than | 
° 


one hufidred on uplands. à 

With the possible exception of rice, ay one of the species of 
cefeals is certainly known in the wild state. ° 

Iteis out®of our power tg preditt 
elapse before satisfactory substitute? for our cereals eovid be 
found, the improvement of the grains of grasses other than 
thése which have been ery long under cultivation, exper:ment! 
have been few, scattered, and indecisive.@ Therefore we°are as 
badly off for time-ratios as are the geologists gnd@arclaxologists 
in their statements of elapsed periods. It is impossible for us 


#g ignore the fact that there appear to be occasions fn the life of e 


make. The last of these is of ° 


how much time: would e 


° 
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£ species evhen it seems ¢o be peculiarly susceptible to the 
influences of surroundings. A species, like a carefully laden 
ship, represents a balancing of forces within and without. 
Disturbance may céme through variation from within, as from a 
shifting of the cargo, or in some cases from without. We 
may suppose both forces to be active in producing variation, 
a change in the internal condition rendering the plant more 
susceptible to any change in its surroundings.® Under the 
influence of any marked disturbance, a state of unstable equili- 
brium may be brought about, at which times the species as such 
is easily acted upon by veryglight agencies. 

One of the mo® marked of these derangements is a consequent 
of cross-breedjng within the extreme limits of varieties. The 
resultant forms in such cases can persist only by close breeding 
or by propagation frem buds or the equivalents of buds. Dis- 
turbances like these arise unexpectedly in the ordinary course of 
nature, giving us sports of various kinds. These critical periods, 
however, are not unwelcome, since skilful cultivators can take 
advantage of thèm. In ghis very field much hts been accom- 
plished. An attentive study of the sagacious work done by 
Thomas Andrew Kffight shows to what extent this can be 
done. But we must confess that it would be absolutely im- 
possible to predict with certainty how long or how short would 
be the time before new cereals or acceptable equivalents for 
them would be provided. Upheld by the confifence which I 
have in the intelligence, ingenuity, and energy of our exptri- 
ment stations, I may say that the time would not probably 
exceed that of two generations of our race, or half a century, 

In now laying aside our hypothetical illustration, I venturé to 
ask why it is that our experiment stations, and other institutions 
dealing with plants and their improvement, do not undertake 
investigations like those which I have sketched? Why are not 
some of the grasses other than our present cereals studied with 
reference to their adoption gs food grains? One of these specie$ 
will naturally suggest itself to you all—namely, the wild rice of 
the lakes. Observations have shown that, were it not for the 
difficulty of harvesting these grains, which fall to® easily when 
they are ripe, they might be utilized. But attentive search 
might find or educe some variety of Zizania, with a more 
persistent grain and a better yield. There are two of our sea- 
shore grasses which have excellent grains, but are of small 
yield. Why are not these, or better ones which might be 
suggested by observation, taken in hand ? è 

he reason if plain. We are all content to move alèng in 
lings of least resistance, and are disinclined to make a fresh 
start. It is merely leaving well enough alone, and so far as 
the cereals are con@erned it is indeed well enough. ‘he 
generous grains of modern varieties of wheat and barley com- 
pared with the well-preserved charred vestiges found in Greece 
by Schligmann, and in the lake-dwellings, are satisfactory in 
‘every réspect. Improvements, however, are making in many 
directions; and in th@ecgreals we now have, we possess far 
better and more satisfactory material for further improvement 
both im quality and as regards range of distribution than we 
could reasonably hope to hgve from other grasses. 

From the cereals we may turn to the interesting groups of 
plants comprised under the general term 


gi. VEGETABLES, 


e Under this term it will be convenient for us to inelude all 


plants which are employed for culinary purposes, or for table 
use, such as salads and relishes. 


* The potato and sweet potato, the pumpkin and squash, theel 


red or capsicum peppers, and the tomato, are of Aperican 

origin. °. ° 
* All tl others are, most probably, natives of the Old World. 

Only one plant coming jn this class has been derived from 

Sou i Australasia—namelyg New Zealand spinach (7etra- 

gonia). 

7 Apong the vegetabl@s and salad-plants longest in cuRivation 
“we may enumerate {Me following: turnip, onion, cabbage, 
e purslane, the large btan (Faba), chick-pea, lentil, and Gne 

species of pea (garden,ped). Toghese am antiquit? of a least 

4000 years is ascribed. 

Next to these, in point of age, come the radish, cagrot, beet, 

"garlic, garden-cress, and celery, lettute, asparagus, and ‘the 


e° * leek, * Three or four geguminous seeds are to be placed in the 


same*categom, gs gre also the black peppers. 

Of more recent introduction the most prominent are: the 
parsnip, oygter-plant, parsley, artichoke, endive, and spinach. * 
e 

. . ° 
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Frog these lists Ig have purposely omitted a dew which 
belong exclusively to the tropics, such as Certain yams, j 
The number of varieties of these vegêtables is astoungiag”” 
It is, of course, impossible®to discriminate befween fosak: 
allied varieties which havegbeen introduced by garder@rs and 
seedsmen under diffgrent names, but which are essgntially 
identical, ar we must therefore have recqyr#e to a conservi- 
tive authority, Vilmorin, ẹfrom whose work a few examples 
have been selected. The varieties which he accepts are suffi- 
ciently well distinguighet] to admit of description, and in most 
instandes@of delingftion, withoyt any danger of confuién. 
The potato has, he says, innumerable varieties, of which he 
accepts forty as gasily distigguishable and worthy of a place in’, 
æ general list; but he adds also a list, comprising, of course, 
synonyms, of thirty-two French, twenty-six English, nineteen 
American, and eighteen German yarigties. Thg followinge 
numbers speak for thems@lves, all being selected in the same 
careful manner as those of the potato: celery more than 
twenty; carrot moreethan thirty; beet, radish, and potato, 
more than forty; lettuce and®onion more than fifty; easy 
a 


emore than seventy€ cabbage, kidney-bean, and garden pe 


more than one hundred. 

The amount of horticultural! work which these numbers 
r@present-is enormous, Each variety established as a race 
(that is, a variety which comes true to seed) has been evolvéd 
by the same sort of patient care and waiting which we have 
seen is necessary in the case of cereals, but the time of waiting 
has not been as a general thing so long. 

In the case of the cabbage there are important morphological 
changes like those to which Prof, Bailey has called attention in 
the case of the tomato. Suppose? we are strolling along the 
beach at some of the seaside resorts qf France, and should fall in 
with this coarse cruciferous plant, with its spgawling leaves and 
strong odour. Would there be anything in its appearance to 
lead us to search for its hidden merit asea | bee dei What 
could we see in it which would give it a preference over a score 
of other plants at our feet? Again, suppose we are journeying 
in the high lands of Peru, and should meet with a strong-smell- 
ing plant of the nightshade family, bearing a small irregular 
fruit, of sub-acid taste and of peculiar flavour. We will further 
imagine that the peculiar taste strikes our fancy, and we conceive 
that the plant has possibilities as a source of food. We should 
be led by our knowledge of the potato, probably a native of the 
same region, to think that this allied plant might be safely trans- 
ferred to a northern climate, but would there be promise of 
enouglefuture usefulness®in such a case as this, to warrant our 
carrying the plant north as an article of food? Suppose, 
further, we should ascertain that the fruit in question was 
relished not only by the natives of its home, but that it had 
found favour among the tribes of South Mexico and Central 
America, and had been cultivated by them until it had attained 
a large size; should we be strengthened in our venture? Let 
us go one step further still. Suppose that, having decided upon 
thg introduction cf tif plant, and gpaving urged everybody to 
try it, we should find it discarded as a fruit, but taking a place 
in gardens as a curiosity under an absurd name, or as a basis for 
preserves and pickles ; should we not loo% upon our experiment 
in the introduction of this new plant as a failure? This is not a 
hypothetical case. 

The tomato, the plant in question, was cultivated ip Europe 
as long ago as 1554; it wasknown in Virginia in 1781 and in 
the Northern States in 1785 ; but it found its wey into favour 
slowly, even in this land of its origin. A credible witness 
stat& that in Salem it was almost impossible to induce people to 
eat or even taste of the fruit. And yet, as you are well aware, 
its present cultivation qn an enormous scale in Europe and th8 
country is scarcely sufficient to meet? the increasing demand. 

Before asking specffically in what direction we shall look for 
new vegetablts, Š mast be pardoned for calling attention, in 
pasging, toa very few of the many which are already in limited 
use in Europe and thi? country, hat whigh merit a wider em- ® 
ployment. Cardon, grgcardoon; celeriac, or turnip-rooted 
celery; fetttcus, or corn-salid `’ martynia ; salsify; sea-kale ; 
and numerous Small salads, are“examples of neglected treasures 
of the vegetable garden. * Rakes 

The fgllowing, which are even less known, may be mentioned 
as fairly promising ;— ry : 

(1) Arracacia dient, called Arracagha, belogging to the 
parsley family. IPis extensively cultivated in some of the 
northermStates of $puth A@nerica, &The stems are swotlen near 

e , . 
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the base, gnd produce tuberous "enlargements filled with an ex- 
cellent starch. Alough the plant is of comparativ@ly easy 
tivation, efforts @0 introduce it into Europe have not been 
pepuctssful, But it is said to havedound favour in both the Indies, 
and neay prove useful in our Southern States. . 

(2) Ollucus or Ollucus, another tuberous-rooted plant from 
nearly the same region, but belonging*to the beet or spinach 
family. It has produced tubers of good size in England, but 
they are t8 waxy in consistence to® dispute the place of the 
better tubers of the potato. The plant is worth investigating 
foreour hot dry lands. xN e 

(3) A tuber-bearing relate of our confon hedge-nettle, or 

» Stachys, is now cultivated on a large scale at Crosnes, in 
France, for the Paris market. Its‘hame in Maris is taken fyom 

- the locality where it is now grown for use. Although its native 
country is Japan, it is called by some seedsmen Chinese arti- 
choke. At the present stage of cultivation, the tubers are small 
and are rather hard to keep, but it is thought ‘‘that both of | 
these defects can be overcome or evaded.” Experiments indi- 
cate that we have in this species a valuable addition to our 

evegetables. e 

We must next look at certain other neglected possibilities. 

Dr. Edward Palmer, whose energy as a collector and acute- 

ness as an observer are known to you all, has brought togasher 
every interesting facts relative to the food-plants of our North 
American aborigines. Among the plants described gby him 
there are a few which merit careful investigation. Against all 
of them, however, there lie the objections mentioned before, 
namely :— 

(1) The long time required for their improvement, and 

(2) The difficulty of making themeacceptable to the community, 
involvin 

(3) The risk of total dnd mortifying failure. 

In 1854 the I4te Prof. Gray called attention to the remarkable el 
relations which exist between the plants of Japan and those of 
out eastern coat. You will remember that he not only proved 
that the plants of the two regions had a common origin, but also 
emphasized the fact that many species of the two countrie# are 
almost identical. “It is to that country which has yielded us so 
many useful and beautiful plants that we turn for new vegetables 
to supplement our present food resources. One of these plants 
—namely, Stachys—has already been mentioned as promising. 
There are others which are worth examination and perhaps 
acquisition. 

One of the most convenient plgces for a preliminary exa- 
mination of the vegetables of Japan & at the railroad ations on 
the longer lines—for instance, that running from Tokio to Kobe. 
For native consumption there are prepared luncheon boxes of 
two or three stories, provided with. the simple and yet embar- 
rassing chopsticks. It is worth the shock it causes one’s nerves 
to invest in these boxes and try the vegetable contents. The 
bits of fish, flesh, and fowl which one finds therein can be easily 
separated and discarded, upon which there will remain a few 
delicacies. The pervading odour of tl box is that of aromatic 
vinegar. The generous®portion of boiled rice is of excellent 
quality, with every grain well softened and distinct, and this 
without anything elee would suffice for a tolerable meal. In the 
boxes which have fallen under my observation there were sundry 
boiled roots, shoots, and seeds which were not recognizable by 
me in theircooked form. Prof. Georgeson, formerly of Japan, 
has kħdly identified some of these for me, but he says, ‘* There 
are doubtlgss many others used occasionally.” 

One may find slice lotus roots, roots of large burdock, 
lily bulbs, shoots of ginger, pickled green plums, beans of 
many sorts, boiled chestnuts, nuts of the gingko tree, pickled 
greens of various kinds, dried cucumbers, and several kinds of 
seaweeds. Some of thedeaves and Soots are cooked in much 
the same manfer as beet-roots and®*beet-leaves are by us, 
and the general effect is no®unappetizing Te boiled shoots 
are suggestive of only the tougher ends of asparagus. On 
the whole, I do not Jook, back on Japanese railway lurttheons 
with any longing®which would compel m to advocate the 
indiscriminate introduction of tht Sn $tituent vegetables here. 

But when the same vegetales are seyyed iw native inns, undtr 
more favourable culifary conditions, without the flavour of 
vinegar and of the pine wogd of the luncheon boxes, {hey appear 

to be worthy of a trial ingour horticulture, and I therefore deal 
with one or two in greater detail. è œ 
Prof. Georgeson, whos@ advantages foacquiring a knowledge 
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of the useful plants of Japan have been unusually good, hes 
placed me under great obligations by communicating tertain facts 
regarding some of the more promising plants of Japan which are 
not now used here. It should be said that geveral of these pl&nts 
have already attracted the notice of the Agricultural Department 
in this country. e 

The soy bean*(Gicine hispida). This species is known 
here to same extent, but we do not have the early and best 
varieties. These beans replace meat in the diet of the common 
people. _ 

Mucuna (Aucuna capitata) and dolichos (Dolichos cultra- 
tus) are pole beans possessing meñit. b 

Dioscorea. There are several varieties with palatable roots. 
Years ago one of these was spoken of by the late Dr. Gray as 
possessing ‘‘ excellent roots, if one could only dig them.” 
Colocasia antiguorum has tuberous roots, which are nutri- 
tious. 

Conophallus Konjak has a large bulbous root, which is 
sliced, dried, and beaten toa powder. It is, an ingredient in 
cakes, ° 

Aralia cordata is cultivated for the sheots, and used as we use 
asparagus. 

Gnanthe stolonifera and Cryptotenia canadensis are palatable 
galad plants, the former being used alam as greens, 


g IIL FRUITS. 


Botanically speaking, the cereal grains of which we have 
spoken are true fruits—that is to say, are ripened ovaries, but 

r all practical purposes they may be regarded as seeds. The 
fruits of which mention is now to be made are those con® 
monly spoken of in our markets as fruits. 

First of all, attention must be called to the extraordinary 
changes in the commercial relations of fruits by two direct 
causes— a ò 

(1) The canning industry, and 

(2) Swift transportation by steamers and railroads. 

The effects of these two agencies are too well known to 
require more than this passing mention. By them the fruits 
of the best fruit-growing countries are carried to distant lands 
in quantities which surprise all who see the statistics for the 
first time. The ratio of increase is very startling. Take, for 
instance, the figures given by Mr. D. Morris, at the time 
of the great Colonial and Indian Exhibition in London. 
Compare double decades of years— s 
1845 ee ae 
1865... 

1885 


£ 
886,888 
- @ 3,185,984 
715875523 


In the Colonial Exhibition at London, in 1886, fruits from 
the remot@ colonies were exhibited under conditions whjch 
proved that, before long, it may $e possible to place suck 
delicacies as the cherimoyer, the” sweet-cup, sweet-sop, ram- 
butan, mangó, and mangosteen, at even our most northern 
seaports. Furthermore, it seems to me likely that, with an in- 
crease in our knowledge with r®gard to the microbes which 
produce decay, we maygbe able to protect the delicate fruits 
from injury for any reasonable period. Methods which will 
supplement refrigeration are sure to come in the very near 
future, so that even in a country so Vast as ourpwn, the most 
perishable fruits will be transported through its length and 
breadth without harm. 

The canning industry and swift transportation are likely to 
diminish zeal in searching for new fruits, since, as we have 
seen®in the case of the cergals, we are prone to move in lines 
of least registance, and leave well enough alone. ° . 

To what extent are our present fruits likely to be improved ? 
Even those who have watched th®improvement in the Quality 
of some of our fruits, lie ®ranges, can hardly realize how 
greaé has been the improvement wishin historic times in the 
character of certain pears, apples, and so on. e 
@ The term historic is used advisedly,@or there are pre-histoyic 
fruits whch migh® serve &s a peint of departure in, the con- 
Sideration of the question. In the riffs of the laké-dwellings® , 
in Switzerland, charred apples have been found? which are in 
Some &ases plainly af small size, hardly equalling ordinary cm) @ 
apples. But, as Dr. Sturtevant has shown, in certain directioas e g 
there has been no marked change o type—jhe qharge is in 
quality. bd 
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sln comparing the earlier, descriptions of fruits with modern 
accounts, if is well to remember that the high standards by 
which fruits are now judged are of recent establishment. Fruits 
which would once have been esteemed excellent would to-day 
be passed by as unworthy of regard. 

It seems probable that the list of seedless fyuits will be mate- 

@ cially lengthened, provided our experimental horticulturists 
make use of the material at their command. Te common 
fruits which have very few or no seeds are the banana, pine- 
apple, and certain oranges. Others mentioned by Mr. Darwin 
as well known are the bread-fruit, pomegranate, arazole or 
Neapolitan medlag, and dafe-palms. In commenting upon 
these fruits, Mr. Darwin says that most horticulturists “f look 
at the great siz@ and anomalous development of the fruit as the 
cause, and sterility ag the result,” but he holds the opposite 
view as more probable—that is, that the sterility, coming about 
gradually, leaves free for other growth the abundant supply of 
building material which the forming seed would otherwise have. 
He admit& howeyer, that ‘‘ there is an antagonismebetween the 
two forms of reproductioi%, by seeds and by buds, when either 
is carried to an extreme degree, which is independent of any 
incipient sterility.” 

Most plant-hybrids are relatively infertile, but by no means 
wholly sterile. With thes sterility there is generally augmented 
vegetative vigour, as shown by Nägeli. Partial wr complete 
sterility, and corresponding luxuriance of root, stem, leaves, 
and flower may come about in other obscure ways, and such 
cases are familiar to botanists. Now, it seems highly probable 
that, either by hybridizing directed to this special end, or by 
m@reful selection of forms indicating this tendency to the corre- 
lated changes, we may succeed in obtaining important additions 
to our seedless or nearly seedless plants. Whether the ultimate 
profit would be large enough to pay for the time and labour 
involved is a question which we need_not enter into; there 
appears to me no reasonable “doubt that*such efforts would be 
successful. There is no reason in the nature of things why we 
should not have strawberries without the so-called saeds ; black- 
berries and raspberries, with only delicious pulp; and large 
grapes as free from seeds as the small ones which we call 
“currants,” but which are really grapes from Corinth. 

These, and the coreless apples and pears of the future, the 
stoneless cherries and plums, like the co nmon fruits before- 
mentioned, must be propagated by bud-division, and be open 
to the tendency te diminished strength said to be the eon- 
sequence of continued bud-propagation. But this bridge need 
not Be crossed until we come to it. Bananas have been per- 
petuated in this way fq many centuries, and pineapples since 
the discovery of America, so that the borrowéd trouble alluded 
to is not threatening, 

It is absolutely necessary to recollect that, in most cases, 
variations @re slight. Dr. Masters and Mr. Darwin ‘have called 

* sattention to this, and hawg adduced many illustrations, all of 
«which show the necessity of extreme patience and caution. The 
general styident curious in such matters can have hardly any task 
more instructive than the detection of the variations, in such 
common plants as the blueWerry, the wild cherry, or the like. 
It is an excellent preparation for a pra@tical study of the varia- 
tions in our wild fruits suitable for selection. 

It was held by the latesDr. Gray that the variations in nature 
hy which specjes have been evolved were led along useful lines 
—a view which Mr. Darwin r@eretted he could not entertain. 
However this may be, all acknowledge that, by the hand of the 
-culdivator, variations can be led along useful lines ; and, further- 
more, the hand which selects must uphold them in their ungqual 
strife. In othergvords, it is one thing to select a variety, and 
-awothér toeassist it in maintaining its hold upon existe&ce. With- 
out the constant help of the cultivator who selects the useful 
varjet}, there comes g reversion, togthe ordinary specific type 
which is fitted to cope with its surroundings. 

è I think you can agre® with me that the prospect fof new 
fimits afd for improvements in our established favourites is fairly 

è geod. 8 


$ -, IV. TIMBERS AND CÅpiner Woops. eè ° 

. Can we-logk for new timbers and cabinet woods ? Compara- 
‘tively few of those in common use are of recent introduction, 
© tempts have been made to bring into gat prominence some 
o° Of the eXcellent trees ofelndia and Australia which furnish wood 
of muck beauty ang gimber of the best quality. A large pro- 
*, portion of all the timbers of the South Seas are characterized by 

eremarkable fiymnessof texture and high specific gravity. Thee 


same is noticed in many pf the Woods of the Indies. A few of 
the heavier and denser sorts, like Jarrah®of West Australia, 
and Sabicu of the Caribbean Islands, have®met with desea 
favour in England, but the eost of transportatidh mil#iteseum 
against them. It is a fair qugstion whether, in certain pẹ@ts of 
our country, these trees, and others which can be utilizeg for 
veneers, may Sot be cuftivated to advantage. Attention should’ 
be again called to the fact that many plants succeed far better 
in localities which are remote from their origin, but where‘ they 
find conditions substantially like those which they have left. 
This fact, te which wPmust again refer in detail with regard®ta 
certain other classes 8f plants, may*have some bearing upon the 
introduction of new timber trees. Certain drawbacks exist ° 
with regard to th@timber of some of the more rapidly growing 
hard-wood trees which have prevented their taking a high place 
|,in the scale of values in mechanical engjneering. P 

One of the most useful soft-wooded trees’in the world is the 
Kauri. It is restricted in its range to a comparatively small area 
in the North Island of New Zealand. It is now being cut down 
with a recklessness which is as prodigal and shameful as that 
which has marked ouwsown treatment of forests here. - It should® 
be said, however, that this destruction is under protest ; in spite 
of which it would seem to be a question of only a few years 
when the great Kauri groves of New Zealand will be a thing 
of the past. Our energetic Forest Department has on its hands* 
problems just like this which perplexes one of the new lands of 
the South. The task in both cases is double: to preserve the 
old treasures and to bring in new. 

There is no department of economic botany more promising 
in immediate results than that of arboriculture, 


e 
V. VEGETABLE FIBRES. 


The vegetable fibres known to commerce are either plant 
hairs, of which we take cotton as the type, or filaments of bast- 
tissue, represented by flax. No new plant hairs have been qug- 
gested which can compete in any way for spinning with those 
yielded by the species of Gossypium, or cotton, bu? experiments 
mofe or less systematic and thorough are bejpg carried on with 
regard to the improvement of the varieties of the species. Plant 
hairs for the stuffing of cushions and pillows need not be referred 
to in connection with this subject. 

Countless sorts of plants have been suggested as sources of 
good bast-fibres for spinning and for cordage, and many of these 
make capital substitutes for those already in the factories. But 
the questions of cheapnesg of production, and of subsequent 
preparation for use, havæthus far militated against success. 

here may be much difference between the profits promised by 
a laboratory experiment and those resulting from the same pro- 
cess conducted on a commercial scale. The existence of such 
differences has been the rock on which many enterprises seeking 
to introduce new fibres have been wrecked. 

In dismissing this portion of our subject it may be said that a 
process for separating fine fibreg from undesirable structural ele- 
ments and from resin-liRe substances which accompany them is 
a great dgsideratum. If this were supplied, many new species 
would assume great prominence at once. 


e 
VI. TANNING MATERIALS, 


What new tanning materials can be confidently sought for? 
In his ‘‘ Useful Native Plants of Australia,” Mr. Maiden 
describes over thirty species of ‘‘wattles” or acacias, and 
about half as many eucalypts, which have been examined for 
ghe amount of tanning material contained in the bark. In all, 
eighty&even Australian species have been under examination. 
Besides this, much has been done looking in the same direction 
at the suggestion and wadgr the direction of Baron von Mueller, S 
of Victoria. This serves to indicate Row great js the interest in 
this subject, and how wide is the field in our own country for 
the introduction*of new tanning plafits, 

It seems highly probable, however, that artificial tanning 
substdhces will at no distdht day replace the grude matters now » 
employed. . 

$ . vil. ‘Ritsins, &c. 


a 

Resins, oils, gums, arti medicines from,the vegetable kingdom 
would next engage our attention if they did not seem rather 
too tecRnidtl for this occasion, and fo possess an inferest on the 
whole somewhat too,limited. But àn allied substance may 
serve to represent thé§class of produats and fhdicate tle drift of 
present research. y P3 : 
India Rubber. —U mer thi? term a included. ngmerous sub- 
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_. stances which possess® physical and chemical resembl&nce to 
other. An Indéan Ficus, the early source of supply, goon 

obo cate inad€quate to furnish thaquantity used in the arts even 
when tte manipulation of rubber was almost unknown. I,ater 
supplies came from Hevea of Brazil, generally known as Para 
rubber, and frone Castilloa, sometimes caled Centeal American 
rubber, and from Manihot Glaziovii, Ceara rubber. Not only 
are these Plants now successfully cuftivated in experimental 


gardens in the tropics, but many othes rubber-yielding species i 


have been added to the list. The Lando®phias are gmeng the 
most promising of the whol@: these are tfe African rubbers. 

e` Now in addition to these, which are the chief source of supply, 

“ we have Willughbeia, from the Malfyan PenitRula, Leuconoty, 
Chilocarpus, Alstonia, Forsteronia, and a species of a genus 

e formerly known as Urostigma, but now united with Ficus. 
These namts, which Maye little significance as they are here pro- 
nounced in passing, are given now merely to impress upon our 
minds the fact that the sources of a siggle commercial article 
may be exceedingly diverse. Wnder these circumstances search 
& being made not only for the best varieties of these species bug 
for new species as well. 

There are few excursions in the tropics which possess greater 
interest to a botanist who cares for the industrial aspectseof 
plants than the walks through the Gardens at Buitenzorg in Java 
and at Singapore. At both these stations the expergnental 
gardens lie at some distance from the great Gardens which the 
tourist is expected to visit, but the exertion well repays him for 
all discomfort. Under the almost vertical rays of the sun, are 
here gathered the rubber-yielding plants from different countries, 
all growing under conditiofts favourable for decisions as to their 
relative value. At Buitenzorg a well-equipped laboratory stands 
ready to answer practical questions as to quality and composition 
of their products? and year by year the search extends. 

I yention this, nog as an isolated example of what is being 
accomplished in @ommercial botany, but as a fair illustration of 
the thoroughness with which the problems are being attacked. 
It should be further stated that at the Garden in questfon 
assiduous students of the subject are eagerly welcomed, and are 
provided with all needed appliances for carrying on technical, 
chemical, and pharmaceutical investigations. Therefore I am 
justified in saying that there is every reason for believing that in 
the very near future new sources of our most important products 
will be opened up, and new areas placed under successful 
cultivation, ° 

At this point, attention must be cald to a very modest and 
convenient hand-book on the ‘‘ Commercial Botany of the Nine- 
teenth Century,” by Mr. Jackson, of the Botanical Museum 
attached to the Royal Gardens, Kew, which not only embodies 
a great amount of well-arranged information relative to the new 
useful plants, but is, at the same time, a record of the existing 
state of things in all these departments of activity. 


VIII. FRAGRANT PLÆNTS. 


d 

Another illustration of®our subject might be drawe from a 
class of plants which repays close study from a biological point 
of view—namely, théSe which yield perfumes. 

In speaking of the future of our fragrant plants we must dis- 
tinguish between those of commercial value and those of purely 
horticultural interest. The former will be less and less cultivated 
in proportion as synthetic chemistry by its manufacture of per- 
fumes replages the natural by the artificial products ; for example, 
coumarin, vanillin, nerokin, heliotropin, and even oil of winter- 
green, g ° 

When, however, one has seen that the aromatic plants of 

“Australia are almost free from attacks ,ofdnsects and fungi, and 
has learned to Iqpk on tĦe impregnating substances in some 
cases as protective against predatory insetts and small foes of all 
kinds, and in others as fungicidal, he isetentoted®to ask whether 
all the substances of marked odour which we find in certain groups 
oof plants may not playea similar 74%. ê 

Tt is a fact of great interest to the guygeon that in many plants 
there is associated with the fragrant principle a marked antiseptic 
or fungicidal quality ; conspicuous examples of this are afforde 
by species of Lucalyptits, yielding eucalyptol, Styrax, yielding 
styrone, Thyæus, yielding shymol. It is interesting tas note, 
too, that some of these most modern antiseptics were important 
constituengs in the balsamic, vulnerari€s fi earliest surgery. 


Florists’ planis and the floral fashions of the future constitute 
an engaging subject, whit we c@h tugh only ligitly. It is 
reasonably cléar that while éhe old favourite species will hold 
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| their ground in the guise of improved varieties, the Tew u.tro- 

ductions will come in the shape of plants with flowering branches 
| which retain their blossoms for a somewhat long period, and 
| especially those in which the flowers precede the leaves, In 

short, the next real fashion in our garden#is probably to be the 
: flowering shrub and flowering tree, like those which are such 
favourites irs the country from which the Western world has 
gladly taken the gift of the chrysanthemum, 

Twice each year, of late, a reception has been held by the 
: Emperor and Empress of Japan. ‘The receptions are in autumn 
and in the spring. That in the autfimn, populgrly known as the 
Emperor’s reception, has for its floral decorations the myriad 
forms of the national flower, the chrysanthemum ¢ that which is 
i given in spring, the Empress’s reception, cpmes when the cherry 
blossoms are at their best. One has little idea of the wealth of 
beauty in masses of flowering shrubs and trees, until he has 
seen the floral displays in the Imperial Gardens and the Temple 
grounds in Tokio. ° 








CONCLUSION® 


| Lack of time renders it impossible to @eal with the questions 
which attach themselves to our main question, especially as to 
| the limits of effect which cultivation may produce. We cannot 
touch the problem of inheritance of acqfired peculiarities, or the 
manner in which cultivation predisposes the plant to innumer- 
allie modifications. Two of these modifications may he 
mentioned in passing, because they serve to exemplify the 
practical character of our subject. 

ultivation brings about in plants very curious morphologi- 
cal changes. For example, in the case of a well-known vege- 
table the number of metamorphosed type-leaves forming the 
ovary is two, and yet under cultivation the number increases 
irregularly until the full number of units in the type of the flower 
is reached. Prof. Bailey of Cornell,has called attention to some 
further interesting changes in the tomato, but the one mentioned 
suffices to illustrate the direction of variation which plants under 
cultivation ave apt to take. Monstrosities are very apt to occur 
in cultivated plants, and under certain conditions may be per- 
petuated in succeeding generations, thus widening the field from 
which utilizable plants may be taken, 

Another case of change produced by cultivation is likewise as 
yet wholly unexplained, allhough much studied—namely, the 
mutual interagtion of scion and stock in grafling, budding, and 
the Hke. It is probable that a further in¥estigation of this 
subject may yet throw light on new possibilities in plants. e 

We have now arrived at the most practical question of all, 
ngmely— a 

In what way can the range of commercial botany be extended ? 
In what manner, or by what means, can the introduction of new 
species be hastened ? 

It is possible that some of you are aware of the greft amourt 
of uncoordinated work which has bepa@ione and is now in hand 
in the direction of bringing in new plants. 

The competition between the importers of new plants is so 
great both in the Old World and the New that a very large 
proportion of the species which would naturally commend them- 
selves for the use of florist, for the adornment of greenhouses, 
or for commerical ends, have been at one time or another 
brought before the public or are being agcumulated in stock. The 
same ig true, although to a less extent, with regard to useful 
vegetables and fruit. Hardly one%f those which we can suggest 
as desirable for trial has not already been investigated in 
Europe or this country, and reported on. The pages of dùr 
chemigal, pharmaceutical, medical, horticultural, agricultural 
and trade journals, especially those of high geade, contain a 
wealth of rffaterial of this character. ? . 

But what is needed is this: thatghe promising plants should 
be systematically investigate] yonder exhawstive conditions, elt 
is not enough that an enthusiast here 
should give a plant a trial under imp€rfectly understoog con- 
ditions, and then report success or faifire. “The work shoulf® 
be thorough, and evgry questipn answertd categorically, so tha? 


or an amateur there, s 


we might Se placed in possęssion of, alj the facts relative to the e 


object experimented upon. But such an undertaking requires 
thg co-operation of many different agencies. I shall venture to 
mention some of these? s 

In the first place, Botanic Gardens amply endowed for 
research. The Arnold Arboretum, the ShgweG&dei, and the 
Washington Experimental Garden, are American illustrations 


of what is needed for this purpose. University gardens have their » 


place in instruction, but cannot wisely undertake this kigd of wor. 
v e. 
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In the second place, Museums and Laboratories of Eco- 
womic Botany. Much good work in this direction has been 
done in this couftry by the National Museum and by the 
department in charge of the investigation of new plants, We 
need institutions like those at Kew im England, and at 
Buitenzorg in Java, which keep in close touch with all the 
world, The founding of an establishment on a Scale of mag- 
nitude commensurate with the greatness and needs of our 
country is an undertaking which waits for some one of our 
wealthy men. z 

In the third® place, Experiment Stations. These may, 
within the poper limits of their sphere of action, extend the 

an 





e 
Observations of the asteroid discovered By Charlois on Augus 
28,emade with the coudé equatorial of Alg&rs Observatory, bga. 
F. Sy. Observations for postion were made on August,@1 agg, 
September 7.—Observatiogs of Wolfs comet (1884 e I@.) made 
with theeoudé equatorial (0°36m, aperture) of Lyons Obsepvatory, 
by M. G. Iæ Cadet.” Observations for pogition were made on 
September 9, 10, 11, and g2.—-On the partial eclipge of Jupiter's 
first satellite by the shadow of the second, by M. J. J. ‘Landerer, 
This phenomenon occurred on August 14.—-The metamorphoses 
of Acridium peregrMium, Oliv., by M. Charles Brongniart.e The 
author has specially observed thaf locusts undergo various colour 
changes at different stages,of their existence.—On the grafting, 
ef underground portions of plants, by M. Lucien Daniel. 











_ study of pl beyond the established varieties to the species, 

and beyond the spevies to equivalent species, in other genera. | : 
It is a matter of regret that so much of the energy displayed BOOKS, PAMPHLETS, and SERIALS RECEIVED? 
in these stations in this counfry, and we may say abroad, has Mechanics for Beginners; Part x, Dynanftcs and Statics: Rev. J. B, 
not been more economically directed. rage (Macmillan) = Manual of ihe Sama of Religions Ter P, a Ç: 
e; transla: . . oiyer-fergusson ngmans}. «e 
. Great economy of eneggy must result from th® recent change Solutions: Prof. Ostwald ; prancaged by M M. P. Muir (Longmans), 
by which co-ordination of action is assured, The influence | — Principles and Practice of Plumbing: S. S, Hellyer (Bell).—Lunar 
which the stations must exert on the welfare of our country and |*Radiant Heat: O. Boeddicker (Williams and Norgate).—The Ui- 
the development of its resources is incalculable. versal Atlas, Parts x to 6 (Cassell).—Mayhew’s Illustrated Horse Doctor, 
Tn the last pl but b 1 h i f revised and improved: J. I. Lupton (Griffith).-Foods for the Fat, grd 
n the last place, buf by no means least, the co-operation o ggition : Dr, Yorke-Davies (Chatto). Òn the Adjustment and Testing of 
all who are interested m scientific matters, through their ob$er- | Pelescopic Objectives: T. Cooke and Sons (York, Johnson).—Die geo- 
vation of isolated and associated phenomena cdnnected with i ae Verbreitung der Säugetiere Dr- A Nehring (Berlin; Tormetrer). 
Sts. só e — IG Imaten der oorwere, en ae eschi¢denis der : . OS 
plants of supposed utility, and by the cultivation of such plant’ by (Batavia, Ernst).—Economic Journal, No. 3 (Macmillan).—Journal of the 
private individuals, unconnected with any State, Governmental, | Asiatic Society of Bengal, Vol. lix., Part 2, Nos. 4 and 5; Vol. lix, Part 2, 
or academic institutions. - Supplement No, 2; te ixn part a No: H (Calcutta) = Journal of paysio. 
; > ; $ + Vol. xii, No. ambridge).—Calendar of the University College o 
reas these eae wisely Airected and energetically employed, Wales, Aberystwyth, 1891-92 (Manchester, Cornish).— Ps chelo : E S. 
e domains of commercial an industrial botany will be en- | Granger (Methuen).— Studies ga Jewish, Statistics: J, Jacobs (Nutt).— 
larged. To some of the possible results in these domains, I Diphtheria ae = Tore shorne ¢ acmillan). Experiments in Aros 
i ynamics: S. P. Langle: ashington).—The Story of the Heavens, 18t 
have endeavoured to call Jour attention. Edition: Sir R. S. Ball 4 assell). —Dentsdhe Seewarte—Indischer Ozean, 
a i nnn | Kin Atlas (Hamburg, Friederichsen).—Arithmetical‘Emercises in Chemistry : 
e e : Dr. L, Dobbin (Edinburgh, Thin).~La Transcaucasie et la Péninsule 
UNIVERSITY AND EDUCATIONAL D'Apchéron: C, S. Gulbenkian (Paris, Hachette).—Ueber die Figniind- 
INTELLIGENCE ischen Rapakiwigesteine: J. J. Sederholm (Wien, Malder).—Studién über 
° e Archdische Eruptivgesteine aus dem Siidwestlichen Fingland: J. J. Seder- 
Pror. Bonney will begin a course of about sixty lectures on peim (Wiem Halde) T bee and Pligocene Begi ortho reris Panin 
H i ris al wW: anford).— Versuch uber e m 
geology at University College, London, on Tuesday, October 6, | wickelung: Dr. G. Pfeffer (Hamburg, Friederichsen). > 
at noon, and a course of about eighteen lectures on ‘geology for 
engineering students, on Monday, October 12, at 2 p.m, A 
class for students preparing for the B.Sc. degree in the 2 CONTENTS. PAGE 
University of London will meet on October 6 at % p.m. The Bacteriological Examination of Water. By 
THE prizes tæ the students at the medical school gf St. Prof, Percy F. Frankland, F.R.S... ...... 513 
Thomass Hospital will be distributed to-day by Sir G. M. | Epidemic Influenza, By R. Russell . ...... 514 
H&mphry, F.R.S. F General Chemical Miferalogy. By G, T. P... . . 516 
LECTURES will be gelivered in Gresham College, Basinghall Our Book Shelf — : ; To 
Street, E.C., on October 6, 7, 8, and 9, by Dr. E. Symes Meredith : P Bush Friends in Tasmania e.a 517 
Thompson, Gresham Professor of Medicine, on influenza and Taylor: “The Elementary Geometry of Conics.”— 
its results, ; RT... oe yt ttt tee 517 
e SEVEMWAL series of lectures for which the @alop County Ville: “Les Engrais Chimiques eese eee BIZ 
e e Council has made arrangements have been begun. They are on | Letters to the Editor :— PE 
chemistry, botany, geol agricultural chemistry, management The Bird-Collections in the Oxford University Museum. 
, of stock, insect pests and crop diseases, mechanics, and principles —Dr. P. L. Sclater? F.R.S. 2... 518 
of agriculture, and are being given in various parts of the | ® Variation and Natural Selection.—Dr. Alfred R. 
county. Most of them ar® being delivered in connection with Wallace... 1. ee ee ee ee e 518 
the Oxford University Extension Scheme. A Rare Phenomenon.—Arthur Marghall; W. Tuck- 
7 well; F.C. Levander. .......-.. <. 519 

Instruments in Just Intonation.—Robt. A. Leh- 
: SOCIETIES AND ACADEMIES. , feldi be Real eR es ate eh ay Bete jams nce al Cocina, SH LQ 

3 PARIS Unusual Frost Phenomenon. (listrated.)~A.qgH. 
t 7 Whites oe anena ai ATE a ess evos 519 

bd Academy of Sciences, September 21.—M. Duchartre in the The Destruction of Mosquitoes.—W. Mattieu 
chair.—Admiral Mouchez made some remarks on the second® e Williams. ..... ae ne eae er Perea | 1°) 
volume of the Paris Observatory Star Catalogue, presentad to the A Tortoise inclosed in Ice.—-F. H. Perry Coste. . 520 
b eAcademy. The Catalogue confains stars between the right The Soaring of Birds.—A. C, Baines ...... 523 
ascensions 6h. and 12b., and about 500,000 observa ions made at Rain-making in? Ftorida in the, Fifties. —G, P. 521 
Paris during the last fiftyeyears have been utilized in its con- A Dog Story.—Jphn Bell... 2... 1... 52I 

sfruction.—On the®colour semsatéons excited in one eye by | Some Notea on the Frankfogt International Elec- 
e coloured light which illuminates the retina of the other, by M. trical Exhibiti®n, “II. (Mustrated.) By W. E., A.. 521 
eA. Ghauveau. Fromęthe experiments described it appears | The Giraffe and its Allies. By R. L. ...... 524 

2 „thatthe excitation of qpe retina by coloured light influences, pot Photographie Magnitudes of Star®e....... 526 X 
only the optic nerves of thig retina, but alsg those of the opposite | Notes . Nek a: i ORO tees an sae ee Sen Sal, wie On be ae 527 
* side, sdethat the latter @reeable toeawaken the sensation 6f the $ Our Astronorgical Column ş— 

. colour employed whilst the excited retina only sees the comple- Influence of Abtrration upon Observations of Solar 
e  qmentary colour. Thus, if a white surface be obseeved far a Prominences . dip a ane ise ee ee ee et 530 

. e short tjme through a bit of coloured glass, using only one eye, eW Asteroids ......°. aoaaa’ e SE 530 

, and sereening the oth@, when the glass is taken away the white | Some of the Possébiliges of Ec#nomic Botany. By . 

@e ground appears ©% èe tinted with a colour complementary to that Prof. George ®Mincoln Goodale .%... @. . . 530 

e of the glass. This is an old experiment, but the point is that if Univergity and Hdycational Inglligence . . .. . 536 
© the first eyeebe cldsed and the screened eye opened the white | Societies and Ac&demjes . . E E gt acd et a: 390 
e< face appeys to be tinted with the same colour as the glass.— d B&oks, Pamphlets, and Seridls Received . - 536 
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e THE ICE AGE IN NORTH AMERICA. 


The Ice Age in North America, and its Bearings upon 
the Antiquity of Man. By G. Frederick Wright, D.D., 
&c. *With an Appendix on “The Probable Cause of 

Glaciation,” by Warren Upham, Sine ee With many 

new Maps and IHustrations. (Lendon: Kegan Paul, 

Trench, Triibner, and Co., Lamited, 1890.) 


WITZERLAND has been called fhe playgroufld of 
Europe. The glacial epoch occupies a similar 
positioh in geoloy.® Here tle student, wearied with tHe 
precision of paleontology or of mineralogy, may revel in 
dreams of omnipotent glaciers, wfap himself in ice sheets, 
throw mental somersaults, swallgw self-contradictory 
arguments, and be as blind to unpleasant facts as was 
Nelson at Copenhagen, when he put the telescope to his 
useless eye, and “spoke disrespectfully” of the Signal 
of recall. To any sarcastic historian of the pyogress of 
geology, the literature of ice and its effects will be a 
boon, since it is so rich in unsound inductions and un- 
stable hypotheses. 

Dr. Wright’s book,*however, is, on the whole, a favour- 
able exception to this general rule. Passages, no doubt, 
may be founel here and there, to which exception might 
he taken—notably to his remarks on the subject of 
cirques, in which he regards with favour opinions which 
are hard to reconcile with expressions in other pagts of 
the book, and test largely on an erroneous statement— 
namely, that cirques “ are confined to glaciated regions,” 
and“asarule. . . occupy positions where glaciers first 
appear.” Still, in general his conclusions are supported 
by facts, very clearly and carefully described, so that we 
feel, even if occasionally note quite convinced, that his 
view is worthy of careful and réspectful consid@ration. 

But in the matter of ice the subject is long, and our 
space is brief. It will be better to abstain from criticism 
of details and give a short outline of those parts of Dr. 
Wright’s book which will be of most interest to readers on 
this side of the Atlantic. As he states in his preface, his 
work deals not only yith the Ice*Age in North America, 
but also with the whole subject of the Glaaial Period. 
So in its earlierepart a considerable space is allotted to 
glaciers in general and their characteristics ; in its later, 
to the effects of the Glacial Period’ in other parts of the 
wordd, its cause, its date, and its relation to the history 
of man. , These, however, we shall pass over, and confine 
ourselves to the seation dealing with glacial action on the 
North American continent. bg 

After a sketch of the existing glaciers on the Pacific 
coast, Dr. Wright gives the r&sults of a study of the 
Muir glacier in latitude, 58° g0', By the side of which a 
small party, of which he was a mem®er, camped out for a 
month. This glagier js about amile wide where it comes 
down to the sea, terminating, ip ice cfiffs 300 feet, and 
sometimes a little above goo feet in height. Therise,in- 
land is gradual—perhaps about foo feet per mile—and 
the main, body of the glacier occupies a yas, amphi- 
theatre, with diameters ranging from 30 to 40 miles. 
From ea numb@r of ebservations gs appeared that the 
stream of ice entere@, the injet, where the coss section, 
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was about five million square feet (sooo feet wide by 
1000 deep), at an average rat€ of 40 feet a®day (7o feet 
in the centre and 10 near the margin). It was, however, 
evident that this glacier, for some time past, had been re- 
treating; indeed, fresh striations, and dédr#’s could be 
traced to morg than 2500 feet above its present surfaces 
Dr. Wright also found below the end of the ice the dead 
stumps of a forest of cedar trees, erect, and rooted in a 
clayey soil, but buried beneath glacial gravel. Probably 
this was deposited by streams, flowing from the advancing 
ice, which afterwards overrode the mass. 

Dr. Wright estimates the amount of sediment which is 
now being washed down from tfe basin of the Muir 
Glacier as equal to nearly one-third of an inch per annum 
over the total area (1200 square miles) which Jt occupies. 


K 


In regarĝ to the vexed questio of the @xcavatory powers © 


of glaciers, Dr. Wright expresses himself, as a rule, 
cautiously, ascribing to them the formation of true rock- 
basins under favourable circumgtances, but laying stress 
upon the,fact that, in the lower part of their course, where 
they are beginning to spread out over the lowlands, they 
can pass, as in the case mentioned above, over quite 
incoherent materials, without disturbing them. It also 
seems to follow from his remarks that he regards glaciers 
as agents of abrasion rather than of erosion, in which we 
have no doubt he is correct. As another indication of 
his general caution and candour, we may note that he is 
careful to point out that stri@ted stones and rock surfaces 
do not always prove the former presence of a glacier, and 
may nofeven have been produced by the action of ice. 

A large part of the book is devoted, as a matter of 
course; to a description of the glaciated area in North 
America. The boundary of this, as Dr. Wright explains, 
is sometimes distinctly marked by a terminal moraine, at 
others it % less definite, being only vaguely indicated by 
scattered débris. But in his opinion—and here he ex- 
presses the opinion of the majority of American geo- 
logists—there was a time when a®large part of Northern 
America east of the Rocky Mountains was buried beneath 
a mass,of ice. There is, indeed, a driftless area in 
Wisconsin, which may have formed a kind of ja?djze 
on a gigantic scale, in this h@g® ser de glace, but, speak- 
ing generally, the whole region of the greatelakes was 
covered by an ice-sheet whigh came down to the sea at 
Long Island and traversed the northern part of Penn- 
sylvania ; thence its irregular frontal margif can be 
traced to the south-west, until, in the valley of the 
Mississippi, it reaches alngost as far south as the 37th 
parallel of latitude. Of the various indications of this 
vanished ice-sheet, the smoothed and striated surfaees of 
rogk, the moraines and boulder clays, the “kames” and 


“drumljns,” Dr. Wright gives careful @escriptions and ¢ 


illustrations, usually taken from photographs, so that the 
evidence is presented, ag clearly gs is possible” tọ the 
reąder. To the last-named phgnomena—the “kames” 
and “drumlins”—and some cgtrious hollows which he 
calls “kettle-holes,” Dr. Wright@levotes much attentions 
Fhe fifst he r€gards gs indfeatjve of lines of drainage 
in the closing stage of the Ice Age; the’ second, as* 
earlfterminal mpraines, modified in shape by the eub- eè 
sequent passage of the ice over them, and so ahterior® ife 
daté to the kames. 
morainic deposits, and are thus explajned :—As the © 
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ice is retreating, a mass of it may be insulated; as 
this Melts, tife superincumBent material tends to slip 
£ towards the edges, and thus to form a ring of débris, by 
” which, after the ice has disappeared, a hollow is inclosed. 
Dr. Wright also adopts fhe opinion, maintained by Prof. 
Claypole, the late Prof. H. C. Lewis, and otlfers, that one 
effect of the advance of this great mass of ice was to 
obstruct the flow of all rivers which take a northerly 
course, and thus to convert their valleys into lakes. 
But into a discussjon of this interesting question, and 
of the cause of the glacial epoch, to which a considerable 
™ space is devoted, Wwe must not now enter. We must also 
pass over the questions telating to the date of the glacial 
epoch and its relation to the first appearance of men, 
merely stating that Dr. Wright inclines to regard the 
*latter as pre-glacia but the former as less reméte than 
is generally supposed. elt must suffice to say that he 
appears to be a careful observer, and generally a cautious 
reasoner, though slightly tpo prone to quote the remarks 
of others without due criticism ; so that, on the whole, his 
book presents us with a good summary of the results of 
investigations into the glacial geology of North America, 
and will be.valuable for purposes of reference on this side 
of the Atlantic. T. G. BONNEY. 


THE TOTAL REFLECTOMETER AND THE 
REFRACTOMETER*FOR CHEMISTS. 


Das Totalrefiectometer und das Refractometer fiir 
Chemiker, thre Verwendung in der Krystalloptik und 
aur Untersuchung der Lichtbrechung von Filijssig- 
keiten. Von Dr. C. Pulfrich, Privatdocenten an der 
Universität Bonn, und Assistenten des physikaligchen 
Instituts. With 4 Lithographic Plates and 45 Figures 
in the Text. (Leipzig : W. Engelmann, 1890.) Ms 


HIS book contains an exhaustive account of one of 
the latest devices if physical optics for investigat- 
ing the refractive power of uniaxial and biaxial crystals. 
The idea-of making use of the principle of total reflection 
for thts purp&e is not new. Wollaston, at the beginning 
of the century, brought forxeavd a method in which the 
crystal plate,under examination was attached to a glass 
prism ; but, owing to the expegimental difficulties involved 
in this process, it met with little practical application. 
The instrufment constructed by Kohfrausch in 1878, in 
which the crystal plate wgs immersed in a strongly re- 
fractive liquid, was a distinct advance, and has been 
much used. Within the last ten years, also, Wollaston’s 
apparatus has been considerably improved by Fussner 
and Liebisch. Both these instruments, however, haye 
pstill many inconveniences, and if is the claim of the 
author that the method which he has devised, and which 
foyms,th® subject of thg prebent work, is free from these, 
Jo give some idea of this method, without entering into 
° pracgical details, it will be gufficient to state that it consists 
Sssentiallyin the-replacengent-of the prismof the Wollaston 
ingtrument: py a glass cyljnder, to fhe uppef plane surface 
‘of which thecrystal plate is attached. The cylinder can 
ebe retated about its long axis, so that the refractive phe- 
aiftena in all _azimuthg can be observed. This is the 
e distinguishivg féatyrg which forms the chief advantage of 
ethe new method., Thus, by illuminating the crystal plate 
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from the side at grazing incidenge, 4nd slowly rotating 


the cylindes, the whole extent of the limjting curves of 


total reflection comes under observation. e By a a al 


method of illumination from all sides the limiting turve a 


maybe reteived ona screen beneath the cylinder and mad® 
visible to a nfmger of observers; eg. in the ecase of a 
uniaxial crystal the appearance on the scree will be the 
sectional curves of the wWave-surface, a circle afd an 
ellipse corresponding 
rays. 

The method was first suggested by the author four 
years @go. The object of the present work is to give a 
complete account of the series of measurements and ob- 
serfations which have been emade wfth, the instritment 
since that time with a view to testing its usefulness.and 
trustworthiness, After s¢me preliminary observations on 
the theoretical principlgs involved’ in the method of total 
reflection, the author gives a detailed description of the 
construction of the new instrument and the methods of 
8bserv&tion by which it is possible in a single crystal sec- 
gion to ascgrtain the position of the axes of elasticity, to 
measure the optic axial angle for different colours, and to 
getermine the principal refractive indices. Of special 
interest is the section on the appearances in the direction 


; of the optic axes of biaxial cryséals. Observations madeona 


plate of asparagine, cut parallel to the, optic axial plane, 
shgwed distinctly the effects due-to the internal and 
external conical refraction, thus supplementing Lloyd’s 
experiments in demonstrating the general cofrectness of 
the Frgsnel wave-surface. The last section of the book 
deals with the refraction of liquids, and contains a descrip- 
tion of the refractometer for chemists, which is a simpli- 
fied form of the total reflectometer, in which a prism 
replaces the cylinder. Altogether, a perusal of the work 
leaves the impression that the invention of this ingenious 
and yet comparatively simple method for investigating 
the refractive power of doubly refractive media marks a 
decided advance in physical science; and the author 
appears to have quite substantiated his claim to have 
made the total reflection method, which has long been 
recognized as theoretically the most promising, also a 
thoroughly practical one. G. T. P. 





A WEATHER RECORD 
OF THE FOURTEENTH CENTURY. 


Consideraciones temperiei pro ] annis, per Magistrene 
Wilhelmum Merle, socium domus de Merton. Repro- 
duced and Translated under the supervision ef G. J. 
Symong, F.R.S. (London: Edward’ Stanford, 1891.) 


N January 1337, barely forty-five years after the death 
of Roger Bacon, ahds ten yearg after the accession 
of King Edward the Third, William Merle®%a Fellow of 
Merton College,*andeRecto® of Driby, in Lincolnshire, 
commenced a journal ofthe current weather as expe- 
eienced partly atehis rectory “in “Lyr€lesay, near the 
north-east coasts” and partl? at Oxford. This journal he 
confinued month by month fo? seven years, or up to 
three years before his death, the notices of the last four 
years beifg fonsiderably amplified Over the earliet entries; 
and the original manygcript, still preserveg in the, Bod- 
leian Library, has noW, thanks to the initiation of Mr. 
.* e? ° ° e 
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G. J. Symons, Deen reproduced in facsimile eby pho- 
tography, transJated from the monkish Latin of the 

iginal sext by Miss Parker, and published in a hand- 
sonee small folio volume, ofgwhich one hundredecopies 
rinted. It is probably, as gtafed on the 
title-page, thé earliest known weather journal in the 
world. * bs 


The manuscript consists of nine and a half pages of 


*bbreviated Latin, writéen on velltm in a Ylistinct and 


easily decipherable text, and_ig apparently in excellent 
preservation, It is bound up with a®number of Aher 
manuscript treatises (one of which is also by Merle) 
dealings with weath@r prognostication, astrological loré, 
and other subjects which, according to the scientific 
views of the day, were nearly related branches of know- 
ledge. Some of these treatises werg collected, and some 
written by, William Reed, who was Bishop of Chichester 
from 1369 to 1386, and who bequeathed them to scholars 
of Merton, “ being of hiskin.” Subsequently, the volumé 
passed into the possession of Sir Kenelm Digby, who, 
in 1634, presented it, together with other manuscripts, to 
the Bodleian Library. It is interesting and not un- 
instructive to note how modest a figure is cut, in this 
scientific record of tke fourtgenth century, by the few 
pages of original observation amid the mass of specu- 
lative writings in which they are buried ; and how in thg 
nineteenth century they alone retain all their pristine 
v@lue, and are resuscitated with all the honours of fac- 
simile repgoduction, while the learned treatises on the 
conjunctions of the planets, the lunar mansions, and 
rules for prognosticating the weather, are left undisturbed 
in the musty dignity in which they have reposed for more 
than five centuries. 

As already remarked, Merle’s entries are at first very 
brief, the notice of each monthjs weather seldom exceed- 
ing two lines of the manuscript Thus for Jamuary 1337 
we find :— 


“Tn January there was warmth with moderate dryness, 
and in the previous winter [or the previous part of the 
same winter ?] there had not been any considerable cold 
or humidity, but more dryness and warmth.” 


Gradually, however, the notes e&pand, and it is got a 
little interesting to trace how by degrees the jeurnalist’s 
growing interest,in his probably novel undertaking leads 
him to record more and more in detail the facts that pre- 
sent themselves to his daily observation. Thus from a 
brief,general summary of the characteristic weather of 
the month, as illustrated in the above quotation, at the 
end of the year heproceeds to record the character ef 
each week, and towards the end of the third year (1839) he 
begins to notice the weather of a few special days. From 
the beginning of 134 greater afmplification is indulged 
in: the montfly notes often exparfd to six or eight lines, 
and in the final year of’ the recotd 1343) sometimes to 
from ten to fourteen lines. In illustration of thes more 
detailed entrie® “the® notice ef% Juy 1343 may be 
quoted :— s z : 


e e 
“ July.-Considerable heat on the first five days, and it 
was great onthe 3rd and gth. On the 4th,two or hree hours 
before sunset, heavy thunder began with more vivid light- 
ning than I thin I haq ever se@n, Which lasted until mid- 


night, with heavy rain. 5th, light thunder about sunset. 

On the 6th day and feroughdut thes second Week it was’ 
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gloomy, and there was a slight fog occasiorfally. 12th, 
light rain ; 14th, gloomy ; 15th, and three following days, 
considerable heat; 19th, rain which, penetrated a Sood 
deal; 20th, light rain; 22nd, rain; 25th, heavy rain. with 
heavy thunder in the night, and 4lso in the morning of 
the following day. All the remainder was rainy, withe 
fog, and*rain in small drops, and it was gloomy the whole 
time. 28th in the night, and 2gth in the morning, thunder, 
with heavy rain. There was lightning with the last two 
thunderstorms.” m ; 


e 

For the last four years, indeed, Merle’s notes are suffi- 
ciently ample to allow of a fair estimate*of the weather 
of those years in comparison with tat of the present day, 
and perhaps Some such comparison may be instituted by 
those who have at command the ample regigters of our 
own time for the same part of I,incolnsMire. Seeing how 
great have been the changes wrought in the character of 
the surface of the country, by the clearing of forests, 
drainage, and the extension of agriculture, such a com- 
parison may possibly furnish matter of great interest. 
. The fourteenth century is sadly memorable for the 
disastrous famines and pestilences that then desolated 
England, and above all for the “Black Death,” which 
*half depopulated the realm, and was nowhere more fatal 
than in East Anglia. But this last did not make its first 
appearance until the end of 1348, about a year after 
Merle’s death, and nearly five years after the conclusion 
of his journal, which ends abruptly with January 1344; 
and although a severe famine is recorded in 1335, and 
another im 1353, it does not appear that any of the years 
included in his register was especially disastrous. The 
famineof 1335 is said to have been due to excessive rain, 
and we may perhaps hazard the surmise that the recent 
memorg of this visitation was the stimulus that induced 
Merle to erecord these interesting nptes, which good 
fortune has preserved for us through five and a half 
centuries. H. FB. 





OUR BOOK SHELF. 


The Soth Italian Volcanoes, Being the Actount ofan , 


Excursion to them made by Ẹrglish and other Geologists 
in 1889, under the auspices of the Geologists’ Association 
of London, with Papers on the, Different Lotalities by 
Messrs. Johnston-Lavis, Patania, Sambon, Zezi, and 
Madame Antonia Lavis ; including the Bibliography of 
the Volcanic Distficts, and Sixteen Plates.® Edited 
by H. J. Johnston-Lavis, M.D., F.GS., &c. Pp. 342. 
(Naples: F. Furchheim, 1891.f è $ 


In this useful volume, D® Johnston-Lavis has issued 
reprints of his report on the Italian excursion madg by 
the members of the Geologists’ Association under his 
direction, and of his abridged sketch of the geology of 
Vesuviug and Monte 
journal.” These reprints are accompanied by several 
interesting original papers—ndmely, one on the tfegmo- 
mineral and gas springs & Sujo, near Roccamonfina, by 
Dr.johnston-Lavis himself; one on thegeology of cirealt, 
by Signor G. Platania ; anotherentitled “ Notes on 


agd lasely a clfapter qh Hy Travertine aad Acque 
Albule in the neighbourhood o: Tivoli, 


Ce 
®Eolian Islands and on Pumice-st@ne,” by Dr. L. Sambon ; ° 


» by Signor Pietro * 


Somma, already noticed in this & 


Zezi. «These various memoirs occupy 88 pages of ghe e 


volume, the remainder being devoted to a very useful. , 


bibliography of Italian vulcanol8gy, coppilgdeby Dr. 
Johnston-Lavis and Madame Antoni# P, Lavis. 
Not the least valuable portion of the work is the series 


of beautiful photographs taken by Dr. ohnston; Lavis fyon? 
e e 
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well-selecte? points of view and admirably reproduced as 
small quarto plates. These plates are striking illustrations 
of What can be accomplished by instantaneous photo- 
graphy as an aid to vulcanological study. Among them 
are very instructive viéws of explosive outkursts from the 
®raters of Stromboli -nd Vulcano. In the case of the 
small explosions from the first-mentioned volc&ano, the 
ejected fragments are seen in the midst of the steam- 
clouds ; and in the case of the more violent eruptions from 
Vulcano several phases in the same outburst have been 
caught at interval? of a few seconds. Those who already 
know this veryeinteresting district will be glad to have 
their recollections revived by these admirable plates ; 
and those who have n€ver had the pleasure of visiting the 
South Italian volcanoes may obtain from theSe remarkable 
photographs a much better idea of the localities than any 
descriptions or dyawings gan possibly give. œ 


Buried Cities and Bibte Countries. *By George St. Clair, 
F.G.S. (London: Kegan Paul, Trench, Triibner, and 
Co., 1891.) ‘ 

EVERYONE knows that recent archeological, research ° 

has brought to light a vast number of facts which are 

directly or indirectly connected with ancient Hebrew 
history. The object of the author of the present work is 
to,set forth the more important of these facts, and té 
explain their significance. He deals with the results of 
exploration in Egypt, Palestine, and Mesopotamia; and 
he has a chapter on Jerusalem, with regard to the topo- 
graphy of which he has been led to conclusions different 
from those of other writers. The book has been 
prepared for the benefit of persons “who have no 
time to follow the course of exploration, and nọ taste for 
technical details” ; and readers of this class will find in 
it much that will be to them both new and interesting. 

The value of the text is increased by good map§, plans, 

and other illustrations. 


Food, Physiology, &c, By William Durham, F.R.S.E. 
(London and thinburgh : A, and C. Black, 1891.) œ 


Tui is the third volume of a series by Mr. Durham, 
entitled “Science in P§ain Language.” The author does 
not pretend to say anything new, but he has brought® 
together, and arranged clearly, a mass of facts which 
will no doubt be of interest, and may be of practical 
gefvice, tO many readers who have neither “time nor 
inclination for the studfaoé more-elaborate treatises. He 
begins with the consideration of solid and liquid foods, 
then give some account of the constituents of food, and 
finally sketches the structure and functions of the bodily 
organs. , š 
Blackte’s Science Readers. (London: Blackie and Son, 
, e1891.) Pret å 

THE aim of this series is to frouse the interest of children 
in fhe common objects of the natural world, and to give 
them some insight into the processes by which articles of 
ordinary use are produced. The jdea is excellent, and has 
been very successfully worked out. The serieg consists 
of five little volumes, the first two of which present some 
“‘Igssns on commgn obfects.” From the third volume 
the reader will learn somethin aout the simple principles 
SE clasgification ; abou® substances used in arts and neanu- 


e ffctures; about pheno®Mena of earth and atmosphere ; 


* Theodore Wood—deal with animal and plant life. 


and about matter in® three states—solids, liquids, ant 
egases. ‘The fourth gng fifth, volumes—by “he Rev. 
The 
fagts set forth have been carefully selected, and they aye 


«presented in a’ bright, easy, natural *style which cannot 
o°B £ Y, y a 


. 


fail toemgkegthem ft once intelligible and attractive. 
Good teachers "vfil find the. series of real service in 
helping them to foster in the minds of their pupils a love 
of accurate Observation and independent reasoning. 5 
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e LETTERS TO THE EDITOR. 
(The Egitor does not hold himself responsiblafor opinions go” 


pressed by his correspondent, Netherrcan he undert, 

to geturn, or to correspond with the writers of, regted ~ 
manuscyipts intended for this or any other part of NATURE. 
No notice ip taken ofYanonymous communicgtigns.] MNE 


Comparativ? Palatability. e , 


Wir the yiew of supplementing the experiments carried out 
last year by Mr. F. Fiwt and myself (NATURE, vol. xlii. pa e 
571, 572), I have been Teeding, daring August and September, 
specimens of the common frog and toad. 

Among Hymenoftera, Bombi are readily taken by frogs. I 
have records of B. lapidarius (drones and workers), terrestris 
(queens and workers), and muscorum (drones and workers). 
On one occasion only a freely-feeding froger€fused to aftack for 
the second time a large queen of /errestris, which had stung its 
mouth. Many of the insectewere, however, thus taken at the second 
attempt. The common wasp wageaten eagerly by frogs and 
toasls. I was again umfortunate in not taking any Chrysidide. @ 
Sirex gigas was attacked both by a frog, for which it seemed too 
large, and by a toad, under whose lip it appeared to insert its 
ovip&itor. Neitheranimal ventured to seize it again—certainly 
for an hour or so. I was then obliged to abandon the observa- + 
tion. I eould get no large ichneumons. 

Of Lepidoptera, Vanessa urtice was taken by frogs and toads, 
and FV. io by a frog. Three or four specimens of Pieris rape 
and zapi would be taken in succession by a frog, which also ate 
P. brassice, The insects’ flutterings did not seem to matter : 
more than once they were taken on the®wing. A toad once took 
P, rape, I was surprised to see a frog seize a dead specimen of 
this butterfly, which had been lying for’ several hours in the in- 
%losure, It was partially swallowed, but rejected after some 
seconds—having unfortunately been taken together with some 
cedar needles. Plusia gamma was eaten eagerfy by both frogs 
and toads. Hairy caterpillars (e.g. of Orgyza @ntigua and 
Spilosoma sp.) were taken by a frog. Smooth green larvee were 
eaten greedily. 

OF Diptera, Lristalis tenax was eagerly seized by frogs and 
toads. A red-tailed, long-winged fly was eaten by a frog. 

Blatta orientalis was taken without hesitation ; as were, of 
course, earthworms. 

Of three frogs under observation, only one was of much work- 
ing value. This specimen ga male) became in a fortnight so 
tame as twattempt to take ehe handle of the butterfly-net with 
which I placed the insects, &c., in the inclosure. This fact re- 
calls Mr. E. B, Poulton’s observation, that his tree-frogs seized 
the end of the forceps with which food was given them. 

It.is, perhaps, worthy of notice that the larvee of the blow-fly, 
though eaten eagerly by toads, are frequently passed whole from 
the body; and would, therefore, seem to be with difficulty 
digested. e 

Went of time has pfevented my experimenting, as I had 
wished toglo, with Salamandra maculdsa, Mr. F. Finn offered 
a specimen to ducks, which will eat the small newt, and found 
that though more than one bird observed #, and one even ran 
towards it, it was not touched. The observation extended over . 
more than an hour. E. B. TITCHENER. 

Mote House, Mote Road, Maidstone, September 25, S 





o Alum Solution 


DANS le no. 1141 de votre excellente Revue, M. Napier 
Draper demande pour quelle raison la solution d’alun a été uni- 
versellement adoptée poug l'absorptiop des radiations de grande 
longueur d'onde. Ce næst point pour répondre à cette question 
que je vous écmis, car, pas plus qye votre correspondant, je ne 
connais d’expériences directes suffsamment exactes desquelles il 
résulterait que la solutiog d'alun absorbe plus que Peau pure. 
Je hasarderai, dependant, une exp¥cattiw: Peau est un des* 
liquides transparents les gl absorbants ; Palun occupe un rang 
analogue parmi Igs solides ; en @ehors de toute vérification, si 
Yabsorption sélective dè chacun de ces,corps s’exerce sur une 
partie différente du spectre, on peut supposer que leur mélange 
exerce une absorption plus complète que chacun des corps pris 
isolément, « o . 

A cette occasion, ®ẹ prendrai la Wberté @e relever eine erreur 
que l'on g fréquemment, comise dans ces derniers temps au 
sujeļ de Pabsorption dès radiations ifira-rouges-pap Peau® Ona 


. a ry 

OCTOBER 8, 294] 

5 e -e 

e . Ld 

coutume de définir le readement d’ foyer de lumière par le 
rapport fle l’énergig située dans la ppetie visible du apectre à 
Pénergie totale raygnnée par le foyer. Sans insister sur ce que 

e défigition a ae défectueux (je traiterai prochaimement 
cet® question dans la Revue Muérale des Sciences), je rappel- 
lerai~qu’on mesure d’ordinairee le rendement en révevant 
„ Sucaessivement sur un radiométre quelconque (pije đe Melloni, 
bolométre, raflidmicrométre de Boys) la radiation totale du 
foyer, et le radiation qui a travers@uye certaine épaisseur d’eau ; 
on admet que les radiations obscures ont été retenues, et on fait 
le quotient de ces deux quantités, Acun physicien, jẹ suppose, 
hne croit que l'absorption pas Peau comméyce à l'efirói 





—er 


roit précis 
où cesse la vision, et devient immédiatement totale, mais on 
pense en général que le résultat aias? obtenu gst assez approché. 

Or nous pouvons déterminer directement le rendement phôto- 
génique d’une source en mesurant Ia superficie des courbes 
d'énergiæ rayonnante q@isible et, invisible. En partant de® 
nombres de M. Langley, on trouve ainsi, pour le rendement 
d’une lampe 4 gaz une valeur comprise entre 1 et 2 pour cent. 
D'autre part, les recherches de M. Kntt Ångström ont montré 
que l'absorption par l'eau est Presque nulle pour A = Ig, et n'est 
totale qu’d partir de A = 2p environ, e couche épaisse d’@au 
laisse passer près de 10 pour cent de l'énergie rayonnante 
invisible. La méthode ordinaire donnerait donc, pour le 

_rendement d'une lampe à gaz, II à 12 pour cent, c'est à'dire 
une quantité six fois trop forte. 

Je ne quitterai pas ce sujet sans faire remarquer le Singulier 
usage en vertu duquel la puissance de la radiation solaire 
est rapportée à la minute, tandis que toutes les puissances 
possibles—cheval, 4orse-power, watt, ainsi que toutes les radia- 
tions—sont exprimées pax rapport 2 la seconde. Il serait temps 
de faire disparaître cette anomalie, 

Cu. Ep. GUILLAUME, 


. 
Pavillon de Breteuil, Sèvres, France, è 


25 septembre, 1891. 
e 
° Weather Cycles, 


e 

WITH reference to this most interesting question, may I bé 
allowed to call attention to the following figures? Having had 
to consult Dr. Rutty’s ‘‘ Natural History of Dublin,” 1772, vol. 
ii., I casually found on p. 353 of that volume, in his remarkable 
detailed registry of the weather in Dublin for a long series of 
years, the following remark: “It has been remarked that the 
following years were memorable for great frosts in England, 
viz. 1638, 1661, 1684, 1708, 1716% 1739.” Now the intervals 
between these dates are 23, 23, 24, 8, 23. He furthef remarks, 
on p. 368 :—‘‘It is to be observed that whereas since the great 
frost of 1739, until the latter end of the present summer, 1744, 
we had generally an unusual prevalence of dry weather, in 
autumn our usual wet weather returned.” It may be remarked 
that the interval of 23 years is about double the sun-spot period, 
and furthermore that the years mentioned by Rutty correspond 
roughly with years of sun-spot minimagor maxima as given in 
Wolf's Catalogue, mentgoned by Guillemin in his worke Le 
Ciel ” (1877), p. 104. This correspondence would @ppear as 
ollows :— 























Sun-spot Year, Interval. Great colds. Interval. 
18395 min. 1638 
. 20°5 23 
1660 min. ° 1661 e ° 
25 23 
1685 min. 16% 
; 2055 ° 24 
1705'5 mine | 1708 
12" 8 
1718 min. ieee 6 ° 
, 20'7 ‘ 230 
1738-7 min. e e 1739 è 
168) $o e 55 
1755°5 max. rr 228 l 17540 ‘ 236 
1761°5 max. 1762 | 
. . e e 
e eo 
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Royal College of Science for Ireland, Kiphen’s Green, 
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Occurrence of the Ringed Snake in the Sea. 


THE readiness with which the ‘British snake (Propidonotus 
natrix) will enter fresh water is well known. Its occurrence in 
the sea seems anomalous, and therefore I venture to submit the 
following details. 

The specimen in question was seen èn September 7, from a 


small boat on thé east coast of the Isle. of Wight, while about @ 


a thousand yards distant from the shore, and about midway 
between Shanklin and Luccombe Chines. When first seen it 
was swimming straight out to sea—viz. in an easterly direction. 
The sea was calm and a strong current was flowing from the 
south, so that the creature was Swimming gross the current. 
At first it took no notice of the boat, but as the boat was rowed 
towards it, it changed its course and swam di@ectly away from 
the boat. It was soon captured, and foynd to be uninjured and 
in good condition. Upon dissection it proved to be a male; 
the entire alimeStary canal was absolutely empty. The internal 
organs were free from disease or other abnormality. It measured 
33 inches inglength. It is most probable that, this srfike entered 
the sea about a mile from where it@was obtained, as the beach 
is bounded by almost perpendicular cliffe, some 300 feet high, at 
that place. J. COWPER. 


° A Rare Phenomenon. 


e 

e Mr. WiLson’s letter in your issue of September 24 (p. 494), 
recalls what I myself saw on the same evening. On Friday, the 
11th, I was returning with a friend to town after a day’s ramble 
in Epping Forest. We caught the 8.36 p.m. train at Epping, 
which is due at Woodford at 8.59, and was, I think, only a f&v 
minutes late. Just as the train was nearing Woodford Station, 
my friend and myself simultaneously noticed a luminous band, 
such as that observed by Mr. Wilson, and extending from the 
horizon almost to the zenith. Our first unreflecting thought was 
to refer it to the revolving light at*the Naval Exhibition, only it 
did not revolve, and the direction was quite wrong. The fact that 
both of us,thought of this is indicative of the appearance which 
the luminous beam bore, The night was clear and starlit, andI 
observed that the point in the horizon from which the beam rose 
was almést under the Great Bear, but a little to the left as I 
faced it. We saw it only for a minute or two before it was 
hidden from us by the shed of Woodford Station, in which 
station we stayed for what seemed a long while. When we got 
intathe ope country again, the phenomenon Wiad disappeared. I 
may add, that my own eye being unfortunately defective for red, I 
asked my companion if he noticed any red tinge in the ligh® and 
he answered that it seemed quite whitg 


è Burlington House. HERBERT RIX. 





THE nagow luminous band described in NATUREgSeptember 


24 (p. 494) was seen here on Friday, the 11th inst., betwéen e 


8.30 and 9 p.m., at the same time @ which it was seen by Mr. 
Wilson in the county Westmeath, but about twenty-two hours 
later than it was seen by Prof. Copeland in Aberdeerfshire. It 
passed close south of Cassiopeia, end nearly through the zenith, 
Half an hour later it had drifted 8° or 10° southward, and had 
become very faint. s 

There can be little doubt that the very rapidly moving 
“comet” seen by Mr. Eddie at Gr&hamstown, South Africa, 
on Odtober 27, 1890, was a phegomenon of this find. ° 

J. L. E. DREYER. 
The Observatory, Armagh, September 28. 
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A The Heights of Auroras? . 


THE rare part of the phenomega described by youręcorre- 
spondents is the extreme ngrrgwness of ghe auroral arches seen 
on the roth in the north of Scotland, and on the 11th at Ryde, 
I talte all the other descriptions on th€ 11th to refer to gne arch 


—a different one from that seen at de; and it was a muth e 
, its width having been * 


Wider one, and therefore less unus 
abaut 5°ms seen here. ae cdtrespondents do not give its, 
width, except that, as seen from y 
very broad, and is not stated to have been an arch at all, though 

should suppose it was one. The obsetvation at Nottingh?m 


Forest, compared with those further nerth, gives a go8d oppof- * 


tunity for ascertaining the height of the top gf the a@rofa; but, 
as Mr. A. Marshall has not given the altitude of the base of the 


ele aurora as seen from Nottingham, there areeno materials for cal-, 


e 


ottingham, it was evidently e 


e 


@made on this point, showing great variation in 
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culating the peight of that. g made several observations of the 
position of the central line of the arch. I might specify that at 
9.25it was at R.A. 20h. 42m., Decl. + 334°, and R.A. oh. 43m., 
Decl. + 33°, and it moved very slowly. 

Is it not time some systematic effort was made to calculate 
the heights of auroras? ÙA good many observations have been 

eight ; and yet, 

beyond the conclusion that it seems probable they may be seen 
at lower elevations nearer the magnetic pole than elsewhere, we 
know nothing as to whether they vary in height with the place, 
the time, or the nature of the auroras. Now is the time, seeing 
that auroras appeareto be bec8ming more numerous than they 
have been for many years past. T. W. BAcKHOUSE. 

West Hendon®*House, Sunderland, October 5. 
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SOME NOTES ON THE FRANKFORT INTER- 
NATIONAL ELECTRICAL EXHIBITIONS} 


* Ti. 


` Froni One Hundred to T: wenty Thousand Volts. 


‘TRE incandescent lamp having, by 1885, reached a | 
fair degree of perfection, it appeared tha the one 
need still remaining, in connection with the distribution, 
of the electric light over a large area, would be supplied 
by the use of transformers. For a transformer with many 
convolutions of fine instilated wire on one coil, and a fens 
cfhvolutions of thick insulated wire on the other, would 
transform a large pressure and small current into a small 
pressure and large current ; hence, if such a transformer 
were placed in each house, it would be possible to light 
up even a scattered district by a comparatively fine wire 
from a central station, whereas previously it kad seemed 
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that it would be necessary to use copper conductors many 
squaré inches in cross-se@tion to light many houses even 
when at no great distance fror? ofe another. 
e Hence, in the autumerg of 1885 we find-Messrs. Gaulard 





. amd Gibbs making ie ea at the Grosvenor Gallery, 
* Bond Street, for esta@Mishing there the pioneer centra. 
: e 


estation fay London. e e 3 e 
But the method they adopted. was that of placing the 
transformers in series, as-seen in Fig, 2, and this system 
hgs the, great disadvantage that the brightness of the 
electric lamps,in a h@®use cannot be kept automatically 
constant When othe lamps in the same house are turned 


s sahoo è Continued fromfp. 524. 
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. 
on or off. There are, of\courge, two conditions to,be ful- 
filled in®electric lighti{}: one, that tning on or ofi- 
lamps jn one house shall not affect the brightness of th 
lamps in any other house ; the other, tht turnitg ong#r 
off lamps in one room shall got affect the brightness of&he 
lamps in ary other room of the same house. With trags- 


formers in series, the first condition is satis&e® by keeping ` 


thealternating current whicl» passes through the finewire or 
primary coil of the transformer perfectly constant; but this 
does not seqder the pptential difference between the wireg , 
from the secondary cacutt, or hou% mains, independent of 
the current in this secondgry circuit—that is, independent 
of tae number of€amps tufhed on in the house. Conse- 
quently, the series arrangement of transformers adopted 
ky Messrs. Gaulard and Gibbs, whilg rendering the lamps 
in one house independent? of those im “another, did not 
attain the same result for lamps in different rooms of the 
same house. ° ' 
Complaints, therefore, becarfie general. Various un- 
suécessful devices wete tried to remedy this evil, when an 
application was received from Mr. Sebastian Ziani de 
Ferrgnti to be allowed to try a transformer which he had 
designed. The application was accepted, for Mr. Ferranti, . 
although, quite young, was already known as having con~ 
structed an ingenious alternate-current dynamo, and in 
February 1886 the charge of the Grosvenor Gallery 
central station passed, over into Mr. Ferranti’s hands. 
The new engineer recommended that the system of 
placing the transformers ix? series$hould be totally dis- 
carded, and thata parallel arrangement should be adopted 
+ e + 





in its place, as in Fig. 3, because a well-made transformer 


had this important property-şthat if the potential differ- 
ence gt the terminals of the primary coil were kept con- 


stant, the,potential difference between the terminals of 
the secondary coil would also remain nearly constant 
whatever were the current passing throfgh this circuit ;- 
so that if the pressure between the street mains were 
always kept the same, the brightness of the lamps would 
hardly be affected either by turning on or off lamps in 
the same or in any other house. 

e Placing the transformers in parallel, howevet, would 
necessigate working at a low pressure, said the press, and 
would rob the transformer system of all its value, for it 


is surely not proposed for one moment to work a parallel e 


system where the primafy has a difference of potential of 
2000 volts.” Howevei that is exactly what Mr. Ferranti 
not only propoged te de, but what he actually carried out 
on a large scale, so that his mains by 1888 stretched from 


Regent’s Park tẹthe Thames, and fromeGhancery Lane to- * 


Hyde Park, supplying careenj to some 20,000 glow-lamps. 
The Board of Tyade had mage regulations, about 200 
volts being the maxinfum pressure parmitted in a house ; 
Parliament had passed the Electric Lighting Act of 1882, 
containing” clauses rendering the developmént of the 
electric lighting industry well nigh commercially im- 
possible ; but Mr. F®ranti overcame all these legalities by 

5 house-top*to house-top, instead 
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of putting them under the streets and himself under the existing overhead mains, and again reduced to 100 volts ‘a 
NA entro of the apithorities e on entering the houses, as before. . 
But every corner at the Bond Street centraļ station The scheme was a far-reaching one ; permission was 


had soon to be utilized ; a fynamo weighing,tons had on | asked from the Board of Trade ty the London Electric 

- ohe occasion to be lifted into position*over a steam- | Supply Corpbration, the outcome of the original Gro» 
enging necessarily kept alyays running to maintain a | venor Gallery Syndicate, to run wires along 27 railways 
` 
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e FIG. 4.—Two 1250 horse-power dynamos (opened for inspection) at Deptford., 
e q 
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constant supply of current to the houses. New customers | and through 30 parishes; t®o dynamos, each to furnish 
were added daily to the list, more and more current had 1250 horse: power ab 10,000 volts, were built with special 
to be generated nightly, in the face of engineering diffi- | engines to drive them, as seen in Fig. 4,and a cable laid 
culties, and in the teeth of injunctions against smoke, | to London. But on starting ghe dynamos, when they 
injunctions against dust, and injunctions against noise. were completed, it was found that the irsulation ofethe 

fresh start became imperative, so it was -decided to | cable would not stand 10,800 nor even 5000 volts; and 
build at Deptford, 6 miles away from Bond Street, a vast | for a time power was supplied direct from Deptford to b 
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Fie s.—Longitudinal section of the Ferranti main, A, inner copper tube; B; outer gopper tuh; D, iron @rotecting (ube ; waxed pater insulation 
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generating station, which should be the lawgest in the | the Houses in London, one transférmation at the hotises ® 
world, and to use the Grosvenor Gallery, and probably | themselves being alone effected. è p o 
‘fresh sites to be obtaiped in to%n, qporely as transforming Then Mr. Ferranti carried out his eriginal*infention of o e 
stations. In the mays between Deptford and London it constructing the main of two concentric coppër tubes, to » 
wa deciged to empfoy 10,890 “valts, to be reduced toe} serve respectively as the going afd refern conductor, 
2400 in London, agd the power then distributed by the | The inner’ copper tube, 20 feet long, segn fn secti@n, A,. x 
to = 6 
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6 Fig. 5, has brown paper soaked in ozokerit rolled round The object of using concentric tubes is twofold—fist, 
it to a thickness of about five-eighths of an inch. Outside | as the Outer copper tube is kept practically at the pot 
this is slipped a larger copper tube, B, Fig. 5, and the | tial of ¿he earth, it is imposgible to get a severe shack 
whole is drawn through a taper die undergreat pressure, | unless theeinner tube is touched, and this, of courge, 
“which has the effect, of forcibly compressing the paper | can only be “done by first cutting throughe the outer ; 
and consolidating the mass. Next, more brown paper | second, the effective incrgage of the resistance ang of the 

self-induction which occurs with rapidly alternating dtr- 
rents in consequence of the mutual action ofithe currents 

Wrought | in different®parts of the condutor on one another if 

inn tube | much less for a given cross-section of copper with con- 

cenic tubes thaw with tw@ insulated rods placed side by 
side. For example, Sir William Thomson has calculated 
that if copper be employed in the form of a solid rod, 


Outer I'2 inch in diameter, the resistancé gt an alternating 
coppertube | current ofa frequency of 80 per second will be 31 per 

. è cent. greater than for aesteady current. 
Inner It is very questionable, however, whether these ad- 


coppertube | Va&tages of using cC®ncentric tubes are not more than 
compensated for by the large electrostatic capacity that 
arash such,a cable possesses. For, as is now fully recognized, 
° paper the combination of capacity and self-induction can by a 
insulation e| species gf resonance cause the difference of potential in 
the circuit to be far greater than the E.M.F. of the 
dynamo itself, and in certain cases; very dangerously 

è| greater. 
As soon as the Deptford main was constructed to stand 
10,000 volts, it was found tkat one*of the dynamos seen 
. in Fig. 4 broke down at this pressyre, and therefore for 
Fic. 6.—Cross-section of the Ferranti main ; full size. ; many months the current was segt from Deptford at only 
© 5000 volts ; next, the transformer room at the Grosvenor 
Gallery was burnt down through carelessriesg, some £8080 
worth of transformers destroyed, and a portign of Lon- 
qon deft in darkness for two or three weeks, ew trans- 
formers were hastily, too hastily, constfucted, and the 
current was turned on again at the commencement of 
last December ; but after a few days the transformers 





e 
soaked in melted ozokerit is rolled on, to a thickness of 
one-eighth of an inch, and the whole slipped logsely into 
an iron tube, D, Fig. 5, which protects the cable sub- 
sequently from mechanical injury. To fill up any air 
spaces that may have been left between the iron ànd the 
outer copper tubes, the 20-feet section is placed over a 
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e Eie 7—Endhof two pieces of main, tapered ready for jointing? a, copper rod to make electric connection between inner copper tubes; E, waxed paper 
s ee coned like a pencil, 


s e 

fire, and melted wax pumped in between the two through | were one after another, short-cireuited by the electric 
a tube inserted in a hole diftlled in the middle of the iron | current sParking from the primary coil to the iron core 
tube. e e of the transformers, and all the houses on the London 
` ‘Fig. 6 shows a cross-section of the finished main full | Electric Supply Corporation’s system again left in dark- 
size, and as the sectional area of the metal in each of the ness during the nearly perpetual night of a densely foggy 
copper tubes{s about a quarter of a square inch, theemain | winter, The Metropolitan Electric Supply Company— 


can transmit about 2000 horse-power at 10,000 volts. which also distributes an alternating current by mef&ns of 
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: Fig. 8.—Ferranti main, jointed} F, copper sleeve slipped over two ends of @uter copper tubes, and ten corrugated with spefial tle c, iron sleeve slipped 

* i over twq,ends eon tubeg and corrugated wuh special tool; H, screw-hole to runjno gelted wax, I. 

: eo e ú e 
s 

he main ‘being constructed in lengths of only 2p feet, { transformers, but from several centralsstations in the heart 
esgime 15¢0 joints havé had to be made*in 6 miles of main, | of London itself, and therefore requiring to usg only 1000 
or 6509 joints, altogether in the five mains which have | volts and a single transformation-,came to the rescue in 
o been laid from Lerelon to Deptford. These joints have | certain districts, buqin ofhers the householders had to be 
* been made without solder, in the way shown in Figs. 7 | left to their fate, as It would have been far too expensive 
And 8, pressure aldne between the copper tubes having ¢‘to run spetial maine fron? the Metropolitan Company's 


.° beef relied”oneto maintain good contact. | statins merely as a temporary expedient. 
. .. e 
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Finally, in Marc® of this yearf turrent was #gain 
t d on from Deptford, at the pressure originally po- : 
osedNyiz. 18,000 volts. It wes not, however, supplied 
from t& dynamos illustrated ig Fig. 4; but, insteed, | 
Messrs Deprez and Carpentier’s plap of transfrming — 
up and transfofintg down again, illustrated "in Fig. 1, 
p. 522,wasemployed. For, by tkis time, two dynamos, 
formerly at the Grosvenor Gallery, each of 600 horse- | 
pow@r, had been taken to Deptford and erected thege, as 
seen in Fig. 9; new steam@engines, move powerful than 
those formerly employed at the Grogvenor Gallery, having 
een constructed to drive them. ° e é 
These dynamos generate the current at 2400 volts, | 
ahen, by mgans of transigrmers at Deptford, this is raised | 
to 10,000 volts. On the power drriving in London, the 













f . 


London ata pressure which, even ‘at the end of Ist year,” 
was deemed simply visionary. 

But as a commercial undertaking the, Deptford tr 
mission is a dreary failure, since what ig the advanta; 


3t 





tansmitting the cugrent 6 miles that 1$ in any way com- 
mensurate with the capital already expended? When 


power can Ve obtained very cheaply, from a rapid river 
for example, it may be highly remunerative to transport 
it in some such way as is now being done between 
Lauffen and Frankfort. But caw power be obtained so 
much more cheaply at Deptford than in L@ndon-to make 
it worth while transmitting it over 6 miles% Land ur- 
doubtedly costs much less down the river than in the 
peart of London, coal can be very easily brought toa 
generating station on the banks of the Thames, and the 


* 
e 





* s : ` pe } 
Fig. g.-—~Tweo of the Grosvenor Gallery dynamos re erected at Deptford and driven by new steam-engines. Two 1250 horse-power dynamos at the back 
e 


pressure is transformed down again to 2400 volts, and at | 
the houses there is a further transfa@rmation of this 2400 i 
There are, therefore, no less than | 
three transformations of pressfre between®the dynamo | 
| station at Deptford had been builw with rigid economy, 


volts tọ 100. vofts, 


terminals at Deptford and the lamps in. the houses in 
» London. e. o e - 


: Ps . : 2 . . 
Regarded as a gigantic experiment in electrical engi- 


neering, the Deptford schgmé has achieve a gallant, 
victory, for, with a buqyancy that no disaster could crush, | 


and with the determination of a Napoleon to conquer 
every mechafiical and ele@trical obstacle in the Wa, Mr. 


* Ferranti has-step by step*succeedeg in distributing current l 
to quite d® tant pafts of London at afpressure which in | 
1885 yas regarded as quite ingpracticable, and for the | 


last seven months he hag beene senfing the powep to 
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water migþt perhaps be “employed to wo%k cogdensing 
steam-engines ; but such economies can only compensate 
for a fraction of the yearly interest on the capita® ex- 
pended on the Deptfor€ heme. fndeed, even if the 


and only large enough for the @resent demand? it 19 


| qfestionable whether the loss of power in three transa 


formations of the fressurg? wouRl not eat up mugh of the q 
_ saving that could be effected bf Waving. the generating 
| station quite out of London. ° 

| Asit is, however, fhe London Elect?ic Supply Compan® 
have been so engrossed with the@electric lighfipg of 
London in the future, that they have practitalit ignored 
_,the present wants of the householder ; the vast Building 

| åt Deptford has been construgted to cafry a second story # 
i * . 


(i 





“of boilees and engines? when it is very doubtful if even 
the present story can be wholly utilized for a long time to 
ome; rows of boilers and furnaces were erected some 
two or three years ago to supply steam to drive dynamos 
which are not ye? made; tens of thousands of pounds 
have been expended on machinery to be employed in 
constructing two ten-thousand horse-power d$namos, and 
the armature of one of them, 43 feet in diameter, has had 
to be left abandoned only half finished, because there is 
neither money nor presgnt need for such a dynamo at 
Deptford. ° 

And while all these provisions for the future electric 
lighting of London on a vast scale were slowly proceeding, 
< -the present custonfers were left sometimes for hours, some- 

‘times for days, and occasionally even for Weeks in darkness? 

~what wonder is it, then, that all over London there have 

i have bétn grayving up central stations supplying a direct 
current at low press@re, and that many of the house- 

~holders who formerly received current from the over- 

+ head wires of the London Electric Supply Corporation 
have had their houges connected instead with the low- 
pressure underground mains of other companies ? k 

To the world at large, however, the Deptford under- 
4aking has been of immense value, for it has shown the 

¿possibility of practically using the very high potential 
differences absolutely necessary for economically trans- 

emitting power over such distances as that between 

Lauffen and Frankfort. Hence, maintaining 20,000 volts 

between dare wires running for 109 miles along the side 

of the Neckar railway, at a height of only 16 feet from 
the ground, sounds much less starjling now than did Mr? 

Ferranti’s proposal made and acted on five years ago to 

bring only one-tenth of this pressure, by means of india- 

rubber covered conductors, into locked transf®rmer rooms, 
built of brick in the basement of the houses supplied 
with current from the Grosvenor Gallery. . 

In fact, the results that have been attained through Mr. 
Ferranti’s undaunted courage, and the well-filled purses 
of his friends, have led people to look on a fressure of 
20,000 volts as¢hey regard a velocity of 70 Miles anehour, 
so that to day, in order to prevent boys climbing up any 
ome of the 3000 ordinary telegraph poles which carry the 
wires from Lauffeneto Frankfort, it is thought sufficignt 
to merely paint a skull and cross-bones on every post as 
an indication of the deadly fate that awaits the climber.) 


e ( To be continued.) ° 


oe 
ON VAN DER WAALSS TREATMENT OF 
LAPLACE’S PRESSURE IN THE VIRIAL 
EQUATION: MV ANSWER TO LORD 
RAYLEIGH. 


e 
M? DEAR LORD RAYLEIGH,—As you are aware, 
À I did not see your letter of September 7 (N ATURE, 
. 24/9/91) tik a fortnight aftgr its date; and my reply has 
been further delayed fora week in consequence of the 
closing of Edinburgh University Library at this season. 
Even now I can refer only to the German version of Van 
der Waals’s pamphlet. e 
e Partly on &count of its unfamiliar language, but more 
especially on account of a very definite unfavourable 
opifion expressed by Cferk-Maxwell (NATURE, 15/10/74) 
did not attempt fo read th®@ pamphlet when it appeared ; 
* and it was not till 188 that, in consequence of sonf hints 
#romDr. H. Du Bois, Phastily perused it in its German form. 
e The passage whidh you qyote from my paper (where, 
a by the yay, the pringgrstave wafortunately pu? resi @ance 
for res#fiegce) ig certainly not a very accurate description 
ef Van der Waals’s method, but it represents faithfully the 
e a iifficujties which I felt on first reading the pamphlet. I 
said that Vap der W&als’s “ justification of the introduction 
of the term ajı# Mto an account already closed, as it were, 
t We have te thank the Aéectrician and the Electrical Review for soe 
© of the illustraticns used in this article, 
* Noy. £145, VOL. 44] 
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escapes me.” And} am not surprised that’ it did so. 
Foy the statement of Clerk-Maxwell Wad prepared my i 
look for error; and whem at the dhd of „@hap. 

meg with the formula e 






e is 
è Ay — 0) = RG + af); x © eas 

which, a couple of pages later (nothing put general. 

reasoning intervening’, somehow developed itself ifto 


æ. (282e - de RU +a, 


I naturally cogcluded*teat this was the matter advertede 
©. I spoke of the first of these equations as a “ closed. 
account,” because of the process by which è had been 
introduced, To this point I muĝ presently rétur. 
I had not examined with any particular care the 

opening chapters, go which your letter chiefly refers ; 
probably having supposed them to contain nothing 
ebeyond a statememt and proof of the Virial Theorem (wi 
which I was already familiar) along with a reproduction 
of a good deal of Laplace’s work. 

Of course your account of this earlier part of the 
pamphlet (which I have now, for the first time, read with — 
care)*is correct. But I do not. see that any part of my. 
statements (with perhaps the single exception of the. 
now italicized word in the phrase “the wole procedure 
is erroneous ”) is invalidated by it. No doubt, the sudden. 
appearance of a/v? in she formula above quoted is, to 
some extent at least, accounted for; but is the term 
correctly introduced ? P 

The formula you give would lead, on Nan der Waals’s 

principles as to the interpretation of 80g V3), to è 


v(p + K) = R(1 + az), 


ee 


° 
to 


oe + 5) = R(1 + af). . 


But how can the factor (v — 4)/v, which Van der Waals 
introduces on the left in consequence of the finite dia- 
meters of the particles, be justifiably applied to the term 
in K aswell as to that gn Ø ? Yet to apply it so is essential 
to Vaw der Waals’s theory ; for without it the resulting 
equation will not give a cubic in v, and cannot therefore 





be applied to the isothermals for which it is required. 
And, in any case, it could. scarcely be said that the K 
term, after being manipulated in this manner, is, in any ; 
strict sense, “extracted from the term 3(Rr).” 

A very strange thing appears, inthis connection, in the 
German version. eA resfilt, due it seems to Lorentz 
(Which, in ignorance of his worlg I had reproduced and | 
publisfed in the first part of my paper), leads directly to 
the equation e 


po = Rr at(r +4); 


which is then put in the confessedly approximatetform 

(w — 8) = RG + af}. 
Of this it is remarked :—“ was fenau mit dem obigen 
Resultate [that obtained by the use of the factor 
(v — d)/v] iibereingtimmt.” It is obvious that, when we 
have to divide both fides by ve- 4, we ought to restore 
the proper factor o# the right ; and thus‘that the equation 
ought to tak€ thæfinal form °* 


ae yt? ; 
ét ve RG + eż) be ae) 

einstead of the more convenignt form 
°% a _ RU +ear) 
oe a ere? 
in which Van der Waals emplofs it. 
not give the reqtNed cubic. in v/ , 
I thigk that the meregfact ofeVan der Waals’s saying 


(in. a passage wh&h is evideptly applicable to his own 
e + 


e 


. 


But then it would * 
e 


. e. e 


















y to that of Lorentz) | 
Wf Grössen dertrsten 





















For, 


i r, if we take the experimental t@st, there can be no | 
gloubt that 
der V cy 


} 
(as I have stated"in § 65 of my paper) “ Van | 
curves cannot be made to Coincide with thos@ | 
And. I think I. have given reasons for | 

that “the term of Van der Waals’s equatign, | 

= took to represent Laplace’s K, is not the statical | 
H 

H 










pressure due to molecular forces but (approximately) 
its excess over the repulsion due to the speed of the | 
es.” Of course I:meéan by this that, when Van der | 
s, comparing his. equation with experiment, assigns | 
ic lue to: hig term a/v”, he is not justified in | 






rding it as the valde of L&place’s K ; though that | 
© quantity was, he tells ue, the main object of his inquiry. 
: *  Believ® me yours very truly, 
P. G. TAIT. 













ndrews, September 28. 
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ESTING SCHOOLS OF SCIENCE | 
AND ART. | 
f influential science and art teachers | 
Charterhouse School of Science and 
id, on the 3rd instant, the position of 
7 -sch vith regard t@ the fierce opposition 
offered by highly endowed Polyte@hnics, was calfħly and | 
broadly discussed. 

For many years, under the system not only recognized 
but encouraged by the Science and Art Department, 
schools. have been established in London and the pro- 
vinces. The aid afforded by the Department has mainly | 

been (1) to contribute largely to the building fund of 

nded for the exclusive te@ching of science gnd 
(2) to remunerate by Governmegt grant 
achers engaged. The regulations of | 
lovide that.such aid is given to any 
ed of itisapparent. It is, however, | 
at the teacher, in the majority of 
rson upon whom the duty fell to organ- | 
d set the ball rolling, and it would be 
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By recent Acts of Parliament a great impetus has been | 










work: At Ye meeting of teachers already | 
Several instances were cited. The*Pdople’s | 
cted almost in the verysha@gw of the Bow and | 
nstitute, has," by reason WF its endowment, | 

| 


| greatly hampered and“sharassed the older inetitution. 
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succumbed two yearg 
treet Polytectfhic ; and: 
one of the best known 
has closed Bs 


The West London School of An 





unnecessary. 

“ Schools of art,” saida gentleman to me recently, “ are 
dead.” Surely nothing could be more absurd. As I 
understand technical education, it is the application. of 
general principles tẹ a specig§c purpose. Schools. of 
science and art—z.. schools for the study of science as 


| science, and art as art—should be encouraged as mitch as. 


before. THis can be done without interfering with the 
specific application of such study to a particular purpose. 
With regard to the question of recreation, 1 think it 
would be found that, although those institutes which mak 
much of gthleticism and such matters attract the lay 
proportion of students, the attendance fro rafd in the c 
roonts, and the results obtained there, wouid not fav y 
compare with an institute carrying outa purely educational 
programme. At the meeting referred to, one teacher 
stated that, although at a Polytechn® with which he had: 
been connected only seven students, entered the class, 
scores of young men could be found in the billiard-room. 
and gymnasium, At the Science and Art qnstitute, 
Wolverton, one of the best and post practica: schoo. 
in the country, it was decided tÊ @lose the billiard-room 
in consequence of the serious effect it had upon the 
attendance of students at the classes, I am personally 
acquainted with the science and art work carried on at 
the Regent Street Polyeechnic. Excellent as itis, ig would 














be still better if it could be relieved of the recreative 
è . 


element. 





best yedrs to the traj 

teaching, it may be urged that they have a moral if no , 

a legal, claim to be considered, * D at : 
In concluding, I would point out that the expopents of 


technical instruction are too keen on,“ centralization.” z 
< 


„e ébe- Review will be begun next quarter. 





Pecans. WinecSetenTnieNeeneey ae 





Lgt us have large buildings with costly apparatus and 
every convenience, but do not entirely crush the small 
schools. To the working man with limited time and means, 
weflry with his dayés toil, a modest school close at hand 
is of greater service ¿han a huge building six miles away 
involving railway fare and loss of time. By careful 
arrangements such smaller schools can be preserved, and 
largely used as “ feeders” for the institutes of magnitude. 
The whole matter, therefore, of science and art schools 
and future Polytechnics should be referred to duly quali- 
fied men. There is no reason why existing machinery 
should not fit in With the new plant to make an harmonious 
whole. e OLIVER S. Dawson, 





NOTES. 


THE autumn meeting of the Iron and Steel @nstitute was 
opened at the Royal gfhisenal, Woolwich, on Tuesday, the 
greater part of the day being devoted to an examination of the 
various departments of the Arsenal. On Wednesday papers 
were discussed, and to-day visits are to be made to the Naval 
Exhibition, the Enfield Small Arms Factory, and the Thames 
Iron Works. We hope to print next week an account of the 
proceedings. 


ep age ` e 
@4N exhibition of cone-bearing trees and shrubs, asters, and 
sunflowers, and a conference upon them, were opened in the 


Royal Horticultural Society’s Gardens, Chiswick, on Tuesday. | 


Large numbers of conifers were sent from various parts of the 
country, no fewer than 30 collgctions comjng from Scotland. The 
first prize was awarded to the Dowager Marchioness of Huntly 
for her collection of conifers, the second to Lord e Vimborne. 
The largest araucarian cones were sent from Lady Fortescue’s, 
at Dropmore, Maidenhead, where there is an araucaria 68 feet 
high—the tallest male araucaria in this country. Kew Gardens 
contributed about 200 different conifers. On Tuesday papers 
were read on asters and sunflowers. The conference @ conifers 
began on Wednesday, and is being continued to-day, 


AG OMMISSION of engineers representing the various European 
Powers is to meet shortly at Cairo to consider the question of a 
storage reservoir, and to advise the Egyptian Government of 
the subject. The Commission will be required to select a site 
to the nogh of Wady Halfa, or within the presegt limits of 
&gypt. 


Tue organizers of the International Folk Lore Congress are 
to be congratulated on the success of their undertaking. The 
attendance was good; many®excellent papers were read; and 
there wege animated and suggestive digeussions on most of the 
problems which are now of especial interest to students of folk- 
lore. Mr. Andrew Langa as President, delivered the opening 
fddress, in which he presentedga most interesting statefhent of 
what he conceives to be the fundamental principles of the 
science, Admirable addresses were also delivered by Mr. 
Sidney Hartland, Prof. Rhys, and Sir Frederick Pollock, who 
pyesided respectively over the Se€tions devoted to folk-tales, 
mythology, and institutions and customs. The members of the 
Cangtess dined together at the at Restaurant on Tuesday 
evening. 


e bd 
ae STUDENTS of paychology and philosophy will read with regret 
Prof. Croom Robertson@ “ valedictory” words in. Mind, froth 
the editeyship of which jhe Sate ofpis health makes @ necegsary 
for him to rgtire. , For sixteen years he has done his work as 
gglitor with conspicuoys ability and success. A secondeserieseof 
Tt will be under a 
co-operative direction which promises, Prof. Croom Robert- 
son thinks, ‘a far more effective covering of the ground: of 
e psychology aid philesophy than has hitherto been attained.” 
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tions is*now being helf it the Camera @lub.  It-is-open to 
visitogs from 10 a.m. to 4 p.m. on presentgfion: of cards, whieh 
can be obtained from: member® or from the Han? Secaftary. 
The @xhibition consists ofephotographs by Mr; Ralffh wW. 
Robinson? DE ge: s 

We learn from the Bofagical Gazette that Mr. Qg F: Cook, 
Instructor in Biology at the University of Syracuse, USA. 
intends saging about, November 1 in charge ofan expeditiog tp 
Liberia and other pits of Africa,® with the object of studying 
the natural history of the gountry, especially the plants and- 
ingcts. Mr. Cook will be glad to hear from anyone who 
would like to have material from that region. 


. 





YESTERDAY evening a meéting of the Medical Society, Uni- 
versity College, London, was held in the Botanical Theatre, 
University College. Df. W, H. Gaskell, F.R.S., delivered an 
address on a new thegry of the Srigin of Vertebrates, deduced 
from the study of vertebrate anatomy and physiology. 





HE Belgian Minister of Public Instruction offers a prize of 
25,000 francs for the best memoir on the meteorological, hydro» 
logical, and geological conditions of the countries of equatoria 
Africa, regarded from the sanitary point of view. The subject 
must be studied with special reference to the welfare of Europeans 
| resident in the Congo State, 

In the Proceedings of the Academy of Natural Sciences of 
Philadelphia for 1891, some paris of which have just reached us, 
there is an excellent memoir of tate late Dr. Joseph Leidy, by 
Dr. Henry C. Chapman, It is followed bya list of Dr. Leidy's 
numerous writings. b e 


Iy a valuable paper on the “ Rapakiwi,” J. J. Sederholm, o 
the Geological Survey of Finland, has furnished petrographers 
with a trustworthy description of the mode of occurrence and 
minute structure of a granitic rock which has excited much 
interest, but has hitherto been very imperfectly understood. 
The official maps of the district where the Rapakiwi is found, 
with the accompanying memoirs, were published about a year 
ago ; and the last number 8f Tschermak’s Mineralogischen und 
Petrographischen Mittheilungen, now edited by Dr. F. Becke 
contains a full discussion of the petrological peculiarities of the 
rock. Writing from the famous laboratory of Heidelberg, Herr 
Sederholm naturally adopts the nomenclature of Prof. Rosen- 
busch, and it would appear from his description that the Rapa- 
wiki will have to take its place among the numerous types of 
** granophyre ” (using #his term as Rosenbusch does, and not 
as originally defined by Vogelsang) which constitute links 
between the plutonic granites and the volcanic rhyolites. The 
excellent photographic illustrations accompanying the memoir 
give an admirable idea of the peculiar nodular structure of the 
rock, which has attracted so much attention to it. In the same 
journal, we find a second memoir by Herr Sederholm,*on the 
Archean rocks of South-West Finland, describing a_ varied 
@series Rui igneous rocks, and discussin® the effect of dynamo- 

metamorphic action upon them. The general conclusions of 
the author agree with fhose to which the study of similar rocks 
in other districts has I&i Lossen, Roland, Irving, Lehmann, 
Williams, Rengeh, an’ Teal. . 
EXCELLENT arraftgertents have been made for the’ establish- 
mentof a good system ef technical instyuction in Essex. An, 
organizing jointcommitte of the County Council and the Essex 

Field Club #@as lately appointed to deal with the question, and 

funds were plackd at ts disposal. Thjs body has now issued a 
preliminary schedule of subjects to be taught. Local technical 
instru&ioR committees are invited"to select from the list one or 
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THE seventh of the serks of One Man Photographic Exhibi- 


more subjects bisa seamed deem ‘specially suitable for their ° 


respective neighbourhoods. ‘When several such bodies, repre- 
senting d@jacent disigidts, Rave choten a particular subject, the 
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organizing committee will Select & teacher or lecturer, and 
endeavour to arr@ige a-circuit forfifim comprising fhe centres 
needing his eke by apparatus and illustrations being provided 
byymean? qf the fid for that Surpose. By this means the aid of 
thofoughly qualified and equipped instructors may be Sbtained 


. bythe local gompmittees at a cost considerably less than would 
be incurred if each centre were tg act independently. 
e 























Srrenvous efforts are being made in Scotland to secure that 

e she country shall be supplied with a sound and adgqaate system 
of technical instruction. “An important public meeting will be 
held at Edinburgh, on Thursdays October gp, for the considera- 
tion of the subject. Lord, Elgin will preside, and it is expected 
that several members of both Houres of Parliament, and others 
interested in the ‘queStion, will take part in the proceedings. 
The following are the provisional agenda :—(1) Chairman’s 
address ; (2) report on action taken®up to this time by Town 
and County Councils—(a) "in England, (4) in Scotland—with 
reference to the application of the sums available for technical 
education under the Local Taxation (Customs and Excise) Act, 
1890 ; (3) the relation of the Local Taxation Act to te@hnical 
{including commercial and agricultural) education ; (4) report 
on various agencies already available for technical infruction in 
Scotland—(a) in rural districts, (6) in towns; (5) the amend- 
ments necessary in the Technical Schools (Scotland) Act, 1887. 


Tue Nicholson Instigute, Leek, of which Sir Philip Magnus 
is President, has issued its Calendar for the session 1891-92 ; 
and an admirable Calénda it is, presenting many varied elements 
of interest. In the technical school connected with the Institute 
there will be ¢la$ses for the study of wood-carving, modelling, 
bleaching,ghygiene, and other subjects; and in the ‘‘science 
department ” instruction will be given in botany, physfology, 
physiography, machine construction and drawing, and practical 
plane and solid geometry. 


AN Agricultural and Mechanical College is about to be estab- 
lished at São Paulo, in Brazil, an endowment of 200,000 dollars 
having already been promised, and the further aid of the 
Government secured. The Presidency of the College has been 
offered to Prof. L, H. Bailey, the American botanist. 


e 
In the Report for 1891 of the Governors of the Baltimore Fish- 
ing School, an interesting sketch of the history of the institution’ 
is given, The progress of the school encourages the Governors 
to believe that its success will prove of great advantage to Irish 
fisheries, They point out, hewever, that its operations are not 
on the enlarged scales originally contemplated; and to*all who 
can appreciate the importance of the youth of th® Irish coasts 
being trained’ ineemunerative industrial pursuits, the Governors 
appeal for contributions to enable them to extend their work. 
The boys are thoroughly instructed in everything that pertains to 
theglabours of fishermen. They also receive the literary educa- 
tion usual in such establishments ; and a special class has been 
formed for the teaching of elementary navigation in conyec- 
tion with the Science and Art Department. At th@ last exa- 
mination in this subject twenty-four pupils presented themselves. 
Of these, not one failed, twenty-twe pissing in the first division, 
and two in thf second, a 


We have received from the Met€orofgical. Council a copy of 

the ‘‘ Meteorological Observations at Stations of the Second 
ee 

Order” for the ‘year 1887, containing obsévations and result@ 
for 66 stations, At 21 st&tions’ the obsefvationsstaken at 
gh, a.m, and gh. p,m. are printed #2: exfenso, and the whole 
work is on the same plan as in the volume for 1886 (NATURE, « 
vol. xliii? p. 20), viz. the barometer observatfon? are given 
without reductign to sea-level, amd tlfe differences between the 
dry and wet bulb thermometer readings are given as the ‘“‘de- 


prossion of wet-bulb, The nfaxirfugs and minfmum therma 
s 
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meters are read at gh. p.m., and ghe readings entered to thesday 
on which they were read, The rainfall is measured at gh. a.m., 
and the amount registered entered to the previous day. Ẹog is 
only entered when the observer is quite enveloped in it. This 
work has been continued in a more os'less complete form since 
1866 (when, hotvever, there was only one station) ; and the sume 
maries cOntain, zx¢er alia, very useful résumés of the state of the 


weather and wind-distribution, and afford excellent materials 


for preparing a revised climatology of the British Isles. The 
work is accompanied by a key map, showing the distribution of 
the stations, and indicating those which belong to the Royal 
and Scottish Meteorological Societies: it w&l be seen that all 


districts are well represented except, perhaps, on the more ¢x- 
posed westerneoasts and islands. 
showing the number of hours of bright sunshine in each month for 
those statigns at which sunshine-recorders egist, * 


A special table is also given, 


THE Chief Signal Officer of the U.Se Army has, just before the 


transfer of the Meteorological Service to the Agricultural Depart- 


ment, issued three atlases, bearing ypon the meteorology of the 
United States, showing—(1) The isobars, isotherms, and winds for 
each month from January to December for the years 1871 73. 2 
period prior to the regular publication of the monthly charts. The 
data used include all the materials possessed by the Smithsonian 
Institution. (2) The probability of rainy days, prepared grom 
observations for 18 years (1871-88). The average number of 
such days for all months and for each station has been calcu- 
lated, and the percentages thus obtained are graphically shown 
on the charts. The data show great differences of distribution 
of rainfall in localities not far distant from each other; the in- 
fluence of the prevailing direction of the wind in increasing the 
number of rainy days is particularly noticeable in the Lake 
region. (3) The average monthly cloudiness for the period 1871- 
88, Cloud observations show indirectly the relative amount of 
sunshine, as it may be assumed, within reasonable limits, that 
the complement of cloudiness will be sunshine. The investiga- 
tion of thés element is useful in determinigg the suitableness of 
certain localities for health resorts, or for the ripening of crops, 
and the charts may be considered as standard cloud mafs of the 
United States. ° 


Dr. KinG, Director of the Botanical Survey of India, has 
issued a Report on the working of the Botanigal Survey in 
Assam and Burmah, for which 2003 rupees are annually allowed? 
with a view to arranging a plan for working by native collectors. 
Dr. King visited Assan in the latter half of last year, and found 
the local authorities ready to afford every assistance. Two native 
collectors were secured, and set to work near Golaghat, and in 
the Khasia Hills. The Conservator of Forests also‘sent a large 
number of specimens to the Heybarium at Calcutta, and a 
Eueasian collector was employed for a time im Cachar. Some 
interesting plants were also" obtained from the base of the 
Eastern Himalayas. Fairly good work was done in Upper 
Burmah by a native collector, and his specimens are now in 
cĝurse of being arranged at the Caleuttg Herbarium. The 


collectifig agencies continue working during the *present Year. + 


Dr. PRAIN, the Cugatay of ‘tthe Herbarium of the Galcutta 
Botanical Gardens, accompanied ¿the surveying ship /nugste- 
gator during part of her operatiogs in the Bay of ®engal last 
year, Bya special arrangement, @r. Prain was put dowp of 
enabled to 
pay short visits to the Little Codd and to Rutland dslands. Be 
ceptefor the visit made by Dr. Prain ynder similar cireumstancey, 
the previous year, the Great Coco had not before been exppred 
by a botanist, and the Little Coco®and Rugland Islands were 
this year visited for the first time. Accounts of these visits are ® 
to be officially published in due course. e *: . 


e ` į i e 
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A SUMBER of small expeditiqns in the Chin Hills and on the 
Bhamo frontier of Upper Burmah have been arranged for next 
cold sæson. In the Chin country, a column will explore 
the Chinboh country, aid four other columns will visit the 
Baunghshe, Tashon, Tlanfeton, Kanhow, and Nwengal tribes. 
Iw order to effect a settlement of the Kachyen tfibes, colu nns 
will be sent out from Bhamo, Mogoung, and Myitkynia. An 
expedition will also proceed to explore the amber-mines and the 
india-rubber tracts, and, if practicable, join hands with Assam. 


To estimate the relagive merits $f different kinds of points for 
lightning conductors, Dr. Hess recently collected and examined 


""*,ineteen heads of conductors that had been struck by lightning 


(Hitttrot. Zeits.). His corfclusions are as follows : (1) the fusion 
of points of lightning conductors by lightning caus% no danger 
of fire through gcattering of fused drops, for this does not occur ; 

(2) fine and smooth points receive the lightning strokeein con- 
centrated form, while sharply angled and ribbed, also blunt 
points, divide it into threads ; (3) platinum needles and tips have 
no advantage over copper points ; (4) there are lightning strokes 
which are capable of making Srass wire 7'2 mm. (say 0'29 inch) 
thick, incandescent. Unbranched copper conductors» should 
therefore never be thinner than 7'0 mm. 


IN submitting to the Wellington Philosophical Society some 
‘*Cogpid Notes” lately, Mr. W. M. Maskell expressed regret 
that entomologists generally did not devote more attention to the 
Coccidæ. He believed he was the only person in New Zealand 
who had published anything on the subject. In the Coccidæ 
there was infinite variety—a variety of life-history, habits, and 
customs that seemed greater than that afforded by any other 
branch of entomology. He gave instances of peculiarities in 
these insects—wonderful vitality in some cases, and the? boring 
habits of one particular insect after it had thrown off legs, mouth, 
&c.—all tending to prove that these little despised creature#were 
more interesting for study than “‘all the butterflies ” 


FARMERS in many parts of Victoria seem to be fully alfe to 
the necessity of adaptigg their methods to the conditio&s under, 
which they have to carry on their work. Mr, David A, Crichton, 
in a report printed in the latest Bulletin (No. 12) of the Victoria 
Department of Agriculture, Says that, although farmers are sup- 
posed to be too conservative in their practice to do much in the 
way of new industries, he has been agreeably surprised to find 
that a very lafge number are anxious to try crops othr than 
cereals, Fruit culture in partfaular is attracting great attention, 
and he feels confident that before long it will become one of the 
staple agricultural industries of the colony. He is doing his bes 
to stimulate this particular industfy, and, in addition to the in- 
formation affgrded by his lectures, he makewit a practice to visit 
as many places as possible, to advise upon the selection of sites 
for orchards and vineyards, arfi give practical lessons in pruning, 
training, and other matters. He dinds that this assistance ‘is 
highly appreciated, and his services are in great demand in this 
respecte Mr. Crichton’s position in connection with the Victoria 
Department of Acriculture is that of ‘‘the fruit and speciaJ 

endustgies’ expert.” © È A 

Mr. JgHn H. Cooke is puplishing in the Mediterranean 

Naturist an interesting series of obgeryations on the geology 
e of tke Maltese islands. In the September number he refers tg 
Cala Wein, @ little bay betweeg Comino and Cominotto, On a 
béighg day, he says, this bay presents an endless succession of 
the,ymost brilliant colours, ‘* whick commences wih a deepblue, 
aad from thence passes, through every conceivable gradation of 
green,, orange, and white, gafter attaining the last of which it 
agains graduates onward in the distance to that cerulean blue 
that is so chtragteristic of Mediterranean waters.” The setting 
%f the pictureds not les$ effective than the picture itself, Around 
the bay are many faverny which have sombre-looking entrances 
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and wildly-fantastic shapes. | The sides of thes caverns are 
full of intere® for geologists® $s ‘‘ they literally teem with the 
remains of creatures that formerly lived and died in the waters. 
in which the islands were built up "e èr P 


Mr. W9 Prentis, of Rainhan® Kent, describes in the Och- 
ber number of theeZoologist*an interesting case of a wild duck® 
forethought. A mowing machipe was set to work rougd the 
outside cf a field of lucerne bordering a marsh, diminishing tle 
circle each time round the field, leaving about two acres in the 
centre. A wild duck waf seen by the ehepherd to fly from the 
piece of lucerne that was left with something in her beak, and, 
happenéng to fly near fim, she dropped a three parts incubated 
egg. She was again observed by the shepherd, and also by the 
sheep-shearer, carrying another egg in her beak, this time over 
the marsh-wall towards the saltings ; and again she was seen for 
the third time carrying an egg in her beak in the same direction. 
Next day, when the field was ‘‘ finished” by the removal of the 
last piece of lucerne, the @vild duck’s nest from which the eggs 
had been removed was discovered. 


° Mr. W. H. Harris, Ealing, records in Nature Notes (Sept- 
gmber 15) a remarkable instance of “frugality” in bees. The 
recent extremely rainy weather seems to have suggested to his 
bees that there would probably soon be an end of honey-making. 
Accordingly, although there was ‘‘a crate of fairly filled sections 
above the stock-box,” they adopted vigorous measures to prevent 
future inconvenience. ‘‘Itis a fositive fact,” says Mr. Harris, 
“that my bees, not content with ejecting larve of both drones 
an@ workers, proceeded to suck out the soft corfents of the 
corpses, leaving only the white chitinous covering, which had, 
not hardened sufficiently to prevent the workers {fom piercing 
it with their mandibles, and then inserting their tongufs,” 


Messrs. R. FRIEDLÄNDER AND SON, Berlin, send us the 
latest of their catalogues of botanical books. This list, besides 
various works on the distribution of plants and on botanica! 
exploration, includes fa great number of writings on the floræ of 
different parts of the`world. 


Messrs. KEGAN PAUL, Tr&ncu, TRUBNER, AND Co, an- 
nounce the following books on scientific subjects :—‘‘ Colour 
Wlindness and Colour Perception,” by F. W. Edridge-Green, 
M. D., with three coloured plates (International Scientific Series) ;. 
* Descriptive Catalogue of the Nests and Eggs of Birds found 
breeding in Australia and Tasmania,” by A. J. North, 
with 21 full-page plates ; ‘‘ English Folk Rhymes,” by G. F. 
Northall ; the following’ volifmes of a series, ‘‘ Modern Science,” 
to be editedgby Sir John Lubbock—‘‘The Cause of an Ice 
Age,” by Sir Robert Ball, F.R.S., “The Horse: a Study in 
Natural History,” by William Henry Flower, C.B., ‘ The 
Oak ; a Popular Introduction to Forest Botany,” by H. Marshall 
Ward, F.R.S., “The Laws and Properties of Matter,” by 
R. T. Glazebrook, F.R.S. ;—‘‘ On Seedlings,” by Sir Jd&n 
Lubbock, with numerous figures in text; ‘‘ How to Wse the 
alan SLE elementary instruction in®phthalmoscopy, by 
Edgar A. Browne, fourth edition, completely revised ; “ Prin- 
ciples of Political Econpmy,” by Arthur Latham Perry ;. 
‘“ Moral Order and Progress,¥ an analysissof ethical conceptions, 
by S. Alexander, second# edition (Triibner’s Philosophical 
Library) ; ‘‘ Chemistry d th Carbon Compounds, or Organic 
Chemistryy” by Prof. Victor von Richter, authorized translation 
ly Edgar F. Smith, few and enlarged edñion? * : 


Two more papers by Prof. Curtigs, upon the reactions of 
the hydrate of his recently’ isolated hydrazine or diamidogen, 
NH, f 


e e 
| , are contributed to the most recent numbers of the- 
2 fe A a 
Journal fiir praktische Siemie. The “earlier communieation: 
describes, for Mhe first tinge,*the “neutral esulphate of hydrazjne 
e bd . 
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(N) . HSQ, Hydrazine { éound to form two sulphates 
—an acid onég N,H, . H,SO,, and the neutral one now de- 
sgribede s The ajid sulphate is a beautifully crystallife salt—an 
a@count of which was given jn NATURE, vol. xliii. ẹ 205. It 
ig distinguished by its high melting,point, 254° G., and its diffi- 
cult solubiftty® The neutral sulphate now described is obtained 
by ev@poration of the solution*foymed by neutralizing hydrazine 
hydrate with dilute sulphuric acig, first, over a water-bath, and 
finally, as the new salt is very delique¢scent, zzqaeuo. It crys- 
tallizes in large brilliant tables, melting at 85°. It is precipitated 
in a most curious manner fromeifs aqueogs solution by alcohol, 
separating as an oil, which, on being stirred with a glass rod, 
and in contact with a small crystal of the salt, immediately 
solidifies to a fiħe mass of crystals, which, like those obtained 
by evaporation, consist of anhydrous (N,H,), . H.SO,. 
e 


THE second and much®longer communication describes an 


Messrs. A, H. R. and F. R. Wollaston; a Macaque Monkey 
(Macacus cynomolgus 9) from India, presented by Mrs. 
Gwynne ; an Indian Civet (Viverricuda malaccensis) froh India, 
presented by Mr. Herbert Courtney,Hodson; two Chilian Sea 
Eagles (Gerangaztus melanoleucus) ftom Chili, presented by Mr. 
H. Begkeley James, F.Z.S.; two’ Grey-breasted Parra'cefis 
{Bolborhynchus monachus) from Monte Video, presented by 
Mr. J. C. Wallace; two Nightingales (Daulias luscinia), iwo 
Common Whitethroats (Sylvia cinerea), a Blackcap (Syiria atri 
capilla), British, presented By Mr. J.eYoung, F.Z.S. ; foar 
Yellow Wagtails (Alotaciila raii}, British, resented by Mr. W. 
Swaysland ; a Common Cormorant (Phalacrocorax carbo) fron “ 
Scotland, presented by Mr. F, T. B&rry, M.P. ; fifteen S:fiped 
Snakes (7rdépidonotus sirtalis) from North America, presen‘ ed 

by Mr. J. Gray ; a Solitary Thrush (Monticola cyanus), Varo- 
pean, a®Macaque Monkey (AZagacus cyRomolens) from Intiae 
deposited; a Sharpes Wood Ow] (Syruinm nuchale} from 


important series of new compounds, the ketazines, obtairfed by | West Africa, a Testaceous Snake (Pyas testacea) from Cali- 


the action of hydrazine hydrate upon ketones. 
these new substances, the one obtained by the action oê hydras 


zine hydrate upon acetone, is represented by the formula 
e 


CH, CH 
N ‘a “ When hydrazine hydrateis dropped 


C==N—N=C 
CH,” NCH, . 
upon acetone, a most violent reaction occurs, resulting in an 
explosion unless the agetone is gurrounded by a freezing mixture. 
When thus moderated, however, the substance above formulated 
is produced gogether wit) water, the reaction occurring according 
to the following equation :— f 
d e 

CH. CH. CH. 
2 Ndo +N,H,.H,0= ScHN-N=ce “+ 31,0. 
CH, . CH; CH; 

e 

By allowing the product to remain for some hours in contact 
with caustic potash the water is removed, and upon distillation 
the new ketazine passes over in the pure state. It is a clear 
liquid possessing a sharp odour somewhat resembling that of the 
alkaloid coniine. It boils with$ut decomposition at 131°. By 
employing other ketones, such as methyl ethyl Ketone, diethyl 
ketone, and others of the same type, a large number of thest 
ketazines have been prepared. Those containing fatty radicles 
are liquids, and those containing aromatic groups are solids, 
The lowest members only dissolve in water, the solubility 
rapidly diminishing with increase of carbon atoms. Acids de- 
compose them in the cold, with assimilation of water, into their 
constituents ; toward#@ alkalies, however, they are gomparatively 
stable. Light exerts a decomposing action upon them, speci- 
mens placed in bright sunshine rapidly becoming yellow. Re- 
‘ducing agents, such as sodium amalgam, are without action 
upon them, and they appear further to be incapable of reducing 
eitter Fehling’s solution or (except after long boiling) ammonia- 
cal solyions of silver salts. 


° ° 
THE additions to the Zoological Society’s Garden®during the 
past fortnight include two Cormorants (Phalacrocorax, 
sp. inc.) from New Zealand, presented by the Earl of Onslow, 
G.C.M.G. 3% Vervet Monkey (CAwopithecus lalandii ¢) from 
South Africa, a White-ffonted*Lemur @Lem%r albifrons @ ) from 
Madagascar, presented by Captain R, C. Stevenson ; a Golden 
Agouti (Dasyfrwcta agouti}, a Garden’s Night Heron (Nycticorag 
gardeni), a Heron (4yd@,esp. inc.) fom Surinam, pre- 
sented by Mr. Frank Fæher; a Qommen Paradoxure (Para- 
doxurus iypus) frem India, presented by Miss Bason; two 
Blackeaps (Sylvia atriaxpilla), two Lesser Whitethwats (Sylvia 
curruca), two Goldfnches (Carduegis elegans), a Marsh Tit 
(Par&s palustri§), Brith, presented Wye Mr. J. Young, F.Z.S. ; 
three Common Vipas (Vipga kerus), Britishe presented by 
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The simplest of : fornia, two Quebec Marmots (Arctomys monax) from Nonh 


America, two Scaly Doves (Scafdafella squamosa) from Socth 
America, purchased; a Ruddy-headed Goose (Berniela rud tis 
ceps) from Falkland, received in exchange, 


OUR ASTRONOMICAL COLUMN. 


PHYSICAL APPEARANCE OF PERIODIC COMETS —Con:ets 
possess no personal characteristic appearance ; but Mr. Barnard, 
writing to the Astronomical Journal, No. 246, suggests tha; it 
may be possible to@arrange tifose of short period according to 
their physical peculiarities. To the first class he would assizn 
those cgmets which are large, round, and very gradually brigh:er 
in the middle, with no special condensation, and of a very 
diffused nature. They have no nucleus or tail, and are so de- 
cidedly periodic that, trusting to this peculiarity, Mr. Barasrd 
predicted that the comet discovered by Swift in November 1889, 
and D’Arrest’s comet at its return last year, were of short perisd. 
The “most distinctive members of this class of comets are 

"Arres#’s, Swift’s 1880, Brooks’s 1886, and Swift’s 1889. 

‘here are few nebula that resemble this class. A much larzer 
and less exclusive class contain comets which are comparatively 
small, and which have an indefinite central brightness or nucleus, 
Many of the parabolic comets resemble these, and there are 
hundreds of nebule exactly like them in telescopic appearance. 
To this class are assigned comets Faye; Wolf, 1884 IIL; 
Finlay 1886 VII.; Brooks, 1889 V.; Spitalg, 1890. Iis 
possible that the peculiarities of these two distinct clagsas of 
short-period comets may furn&lf some information as to their 


relative ages. $ i 


DISCOVERY OF TEMPEL-§wiFrt’s COMET. —Mr. Barnard 

found this comet on September 28, and Mr. W. F. Denning 

discovered it indep@ndently two days later aboet 4° south- 

west of its computed position. The comet passes perihelion 

position, accordéng to M. Bossert’s ephe.neris, 
e 


in November. Its 


is%s follows :— r 


Ephemeris for Paris Midnight, 


1891. Right Ascension. Declination. Brightfiers. 
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b o , « 
The comet is therefore in Equuleus &t®the present time, ande # 
moving towards Pegasus. ba 
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5 oints nester to, or furthe® fom, the lens tha@ that which has 
s é PHOTOGRAPHIC DEFINITION. its image on the plate will be represented on theglatter by round 
° Ñ patches of light; these being the sgctions by {he platesof th 


[t is a matter of some inferest to determine what are the limits 
@ to the definition obtainable in photographs. * In examining 
this question, three distinct classes of problems presen» them- 
selves—namely :—~ 

(1) Those depending on the wave-length of light, and the 
action of a perfect lens on such wave-lengths, 

(2) The various abeyations of real lenses, 

(3) The qualities of the different sensitive surfaces on which 


æ the pictures are formed. 


Taking these divisions of the subject in the order given, I will 
ingfire first what is the limit to photographic definition on the 
supposition that the lens has no aberration of any Mind, z.e. that 
all the waves which reach it from any point arrive at the image 

oof that point if the same phase. i 

The image thus formed consists, as is well known, ofa bright 
disk surrounded by alternate dark and bright rings, the intensity 
of the illumination of the rings decreasing rapidly at each suc- 
cessive ring, reckoning outwards from the centre. 

In order that the imageseof two neighbouring points may 








cones of rgys which have for their summits the geomefrical fi 
of the points, gnd for their slant®he radius of the aperture + 
focal length.? Tims, if e ig the distance before prebehind thë 
plate of the focus of a point, it will be represented on the plate 
by a patch of light of diameter ° e 4 

“@ 

- @ 
e é é E e 
This djameter can beediminisHe@ by the use of a diaphragm, 
ze. by diminishing A, but this at the same time increases the 
diameter of the images of points whose foci are on the plate. 
Ami the resulting average definition will b® improved by dimin- 
ishing A until the patch of light, representing the point most 
out of focus, has the same diameter as the diffraction disk of 
the image point in focus. a 

If we suppose the photggraphic plate to be placed at such a 
distance from the lens that the focus of the nearest object is as 
much behind the. plate as the focus of very distant objects is 
jo frong of it, we shall have, to determine the diameter of 


e Fic. 1. ° 


appear separated -from one another, the central disks of their 
images ought not fo ovérlap.® If the disks are just in contact, 
it is possible that they would appeer as a double object in the 
photograph, and this may be taken as the limit of the defining 
powergpf a lens, (See Airy ‘On Light,” and Lord Rayleigh 
‘On the Theory and Manufacture of Diffraction Gratings,” 
Phil, Mag., 1874.) è 2 
© Bus in ordigary pRotography, objects at very various digtances 
have to be simultaneously represented, and it is to the definition 
attainable under these circumst@nces that I wish now to direct 
attention, oe, anes O28 ys i 
Gu referring to the papegs above-mentioned, it will be seęn 
that the di@meter of the cent disk is 


. > © f PA ‘ 

go ree, 
. . 

evherg A is the wave-lengthof light, - : ° 


ot OF theefocal length ofthe lens, 
A. thè apertare gf the lens. 


kd 
"This gives the effective diameter of the image of a point truly in 
Jocus when not, far removed from the axis of the lens. 
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the stop giving the best average definition, the following: 


equation :— 


° 
Putting F = principal focal length, 
D = distance of nearest object, s 
eg = 1°219A, . 
Fe A, 
H Ago: -F+e 

fiy 2 . z 
°, oilan E T a > (1) 


e 

pt by the ordinary gformule, connecting the vonjugate foci of’ 
enses, we have, if D=F h 5° oe ; 

. 


e e 2æ = F?; ° E 
A e 0.', _F = nL Lane e 
2g av = bY 
e A 
*@ d s = s 





+ This is an approrimate statement E The true expression involves: 


am investigation “of the intengyy*of tH fight immediately in front ofgand. 
behind a gaustic. o Pig e. 
e 


. 
e ee e e 
. ee 


* 
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e À 
whence, substituting for ein (1) we have s 


LO 
e 


Pi . 
Let the neare€t bject be at z times the focal “length of the 
lens, The, putting xF for D, è 


a=, / 
2 
Ld 


Nan 


‘ This gives the value of A as a ligear quantity; it is usual, 


however, to reckon the diameter of Stops as fr@etions of the fogal 
length. 
Dividing, therefore, (aby F, 
A, J1 2-t 
E 2F Nre- i 
Ld 
® From (4) the accompanying table has bgen computed, giving 
(Fig. 1 gives the same 


ve ae aa) 


F for various values of F and x. 


graphically.) e: 

Table showing ratio of aperture to focal length which gues the 
best average definition when the nearest object to be photo- 
graphed is at “n” times the focal length of the lens, and 
distant objects are a’so in view. 
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I have not before seen it pointed oat that the ratios which 


gives the best average definition, alters with the value of F. 
If æ is the least angular distance between two points (as seen 
from the centre of the lens) which are shown as separate points 


on the photograph, « must at any rate not be less than 4, or 


2g Nng 
F 22-1’ e 


e 
showing that, if the foreground is kept at a distance proportional 
to the focal length of the lens, the definition improves with an 
increase of the focal length. 

On the other hand, if the nearest object is at some fixed dis- 
tance, dD, from the lens, we have as the limit for a, 


s da ND ~ F 

4 3D =F" - 4. ° 

an expression which increases with F, so that for a given picture 

taken from a fixed position, definition will be gained by the use 
of a short focus. e 

The gain, however, in thig respegt is Not great, for in practice. 

D is always a considerable multiple of €, @nd writing 








o 
IDTE 
p) rene 
2 Grep Pe . 
e e. 
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or 


Vor 
aS oe 


it will be seen that when D is many times F, i 


may be 
renee , PR oe 
neglected in comparison with 4D. 
e s p 
Thus, ih ordinary cases®the limit for dg Ri i and is in- 
2 


e 
depenfent of the focal Ien$th of tHe lers employed. ° 


If we inquire how clgse the nearest object may be to the lens 
a 
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when a view containing also distant objects has toabe phot- 
graphed with a definition reaching a certain standard, we have, 
on the above supposition, z e 


D= Ta 


and if we gut a =1', which is often taken as the least angle 
separable by the unaided eye, and A as sy¢ya inch, 


D = 150 inches, 


showing that if the picture is to appear as well defined as the 
natural objects themselves, to the eye placed@at the position of 
the lens, no object in the view must be nearer, the latter than 
about 13 feet.? 

Though, as above stated, the focal length does not affect the, 
definition, when she right-sized stop is used, it does the rapidity 
with which a picture may be taken, for the intensity of the light 

; A q (22 - 1) . 
on the plate æ measured by iw or ier ae a 

That is, in these circumstances, the gxposure is inversely as 
the focal length. 

All that has been hitherto said refers to the definition in the 
central, parts of the plate. e 

The definition for the oblique pencils is necessarily worse. For 
even if it were assumed that the lens was perfect for oblique 
pencils, the points out of focus would be no longer represented 
by circular areas, but by the elliptic projections of these circles 
om the plane of the plate. 

The assumption, however, that a lens is perfect for oblique 
pencils is too far removed from actual fact to make it worth 
while to consider the results to which such a supposition would 
ead. 

The definition for the marginal parts of the photograph 
depends on the variou% aberratiows which all combinations of 
lenses suffer from in some degree, but which in well-made 
examples aye completely, or almost completely, corrected for 
direct pencils. 

These aberrations are (1) spherical, (2) chromatic, (3) astig- 
matism, (4) curvature of field. 

The effects of the two last are much the most important, and 
will be considered first. 





> . 


Fig 2 


Let O (Fig. 2) be the optic centre of the lens, OF the axis 
of the lens, and F the principal focus. ba 

Let Fx be the plane of the plate, FP and FS the curves on 
which the primary and secdhdary foci respectively lie. 

Let OZ be the axis of a pencil inclined to OF at fn angle%é, 
and meeting FP and FS in # ang s. Then sf measugs the 
‘astigmatism of the Jens forea pencil of obdiquity 0. e 

Putting y, and ys for the ordinates of the curves FP and FS 
at # and s, it will be seen that a poifit distant @ from ghe ayi$ 
of the lens, will be represented on thé plane of the plate by àn , 
ovel patch of light®whose afes are ase and A-25. in diret 

e e cesd COs Oe" 
tions parallel and perpendicular to Fx; A, as befpre, being the 
&pertur® of the lens. 


Any formula depending on the actual data of real combina- bg 


tions of lenses, and giving the values @f yp and ys in,terms of * 
radii of curvature and refractive indice®, e&c*, of the lenses 


composing them, would be a very unmanageable thing for the 
e 
* I kave verife l th’s with a lens of ro-lnch fooug, *° s 
e 
e ® . : 
e . 
. °’ 
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right angles to the axis of the lens, and are expressed as frac- 
tions of thé focal Icngth. 


the axs ě , ` . 
Suppose, new, thal the plate $ placed at a distanze e behind 
e 
ss _ ; 
`. 
. . . 
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A 
e a 
s e 
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Frs. 8.—Rapid Rectilinear. 





the $rincipal focus, 2 being half the distance between the foc 
for direct pengjls of the nearest and distant objects. 
The worst defined point in the centre of the picture will theate 


represented as having a width a 2 ncarly, white at the obliquity 


6 this width becomes à ¿ty nearly, according to whether the 
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Fic. gu—fripfer? 
f s ® 4, % < 
image under consideration is that of the most distant or the 
nearest point, . m 
lence, unless y is small compared with ¢, the détinition for 
rays of obljquity @ will ‘be sensibly worse¢than in the centre of 
the plate, and a reference t8 the curves fu? pp and pe shows at a 


glance ghat this must be ilf case eyen at 10° fur all We lenses third during that century, the largest of which, however, was 
: $ g 
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unless the general standard of the definition is lowered by a 
large value of e, ? e bs 

As an example of the use of the curves, let us take the rapid 
rectilirear No. 6, and compare the definition at 20° obliquity 
with that at the centre, supposing that thé nearest object is at 
a distance of 25F. 

This gives ¢ =e‘o2F neatly, and at 20° 74 = — *023F, 
Hs = + O16 F, hence we have as follows :— 


At 20° from axis 


due to due to 
yramary secondary At centre. 
, : focus. cus, 
Width of image of z 
nearest point... —. — 0. wy ‘00. 02 
p F cos 6 43 og 4 ė 
Distant do. @. ms wee 003 ae 036 02 


This shows that while the nearest points at this obfiquity are 
represented By long ovals placed as if radiatifig from the axis, 
the most distant points become similar but rather smaller ovals 
with their long axes at right angles to th® former, and that the 
length of the ovals is about twice the diameter of the image 
formed by the direct pencils. è 

*In the same way the definition, as far as it depends on 
astigmatism and curvature of field, at any obliquity may be 
found for any lens for which yp and ys are known. 

Lauriston Hall, September 9. A. MALLOCK, 


. (To le continued.) 





THE KOA-I-NUR—A CRITICISM. 


THE true history of the Koh-i-Nur diamond, if it could be 
written, would be a singularly interesting one. But the 
historian wąpld have a difficult task. The pages that I purpose 
writing will be devoted to the criticism, possibly the refuting, of 
some fallacies that hang round the subject; but they will not 
deal with%ome other historical difficulties that I have not space 
even to indicate, but which do not belong to those portions of the 
history for criticism on which the following pages are designed. 

The pefiod in the history of the Koh-i-Nur that has attracted 
the potice of all modern writers on the diamond, and to a 
degree, I think, somewhat beyond its importance, is the five or 
ten minutes during which the French diamond-dealer, Tavemnier, 
held in his hand the most important of the Crown jewels of the 
Emperor Aurungzebe. It was a great diamord, and the record 
Tavernier has handed down in his ‘‘ Voyages,” of its weight, its 
form, and its history, will have to be critically dealt with. 

It may b@ at once stated that the disputable poin@regarding 
this diamond is whether it was a cegtain ancient diamond ofa °¢ 
fame in India, or one much larger hên this ancient stone, that 
had been found not very long before Tavernier was present at 
the Court of Aurungzebe. For the larger stone I shall retain 
the name of ‘‘the Great Mogul” ; Mr the older and more famous 
one the title of the Koh-i Nur. Some hold that Tavernier saw 
and handled the Koh-i-Nur; others that his own story ifcorrect, 
and that it was the Great Mogul that he describ@d. And I 
should,add that some, in addition to tiis latter viegy, believe the 
Great Mogul ought to be called tke Koh i-Nur. y 

In order to clear the ground, I may say that while attaching 
no very great importance to the question as to which of the tyo 
first views is the correct one—and I must add also, valuing at a 
somewhat low estimate the,historical or technical accuracy of 
Tavernier’ statements on this and many offer matters—1, 
some thirty-five years ago, came to the conclusion that the 
diamond Tavernier saw was probaWly the Koh-i-Nur, an@ that 


-he muddled its history with*th@ other and@larger diamond that I 


showed to have been probably at the time in the keeping ofe 
Shah Jahan, the captive father of Augungzebe. The r@erits 4f 
she question will be discussed in their proper place; but while 
holging myself opem to convéctiongf any new arguments can b 
biought forward against mf view,el May state that*none yet \) 
announced have shaken that opinion. e o` 
*Until*the finteenth gentury there appgars to have been oge 
and only one very large diamond known in India ar in the e. 
werld. I might*have said until thé sixteengh cpntary but 
that there is a record of two and an unauth@n@icated rumour of a 
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very likely the Koh-i-Nur. But that one large diamond of the 
earlier timeshad been a fanfbus stone for centuries, Legends 
e had gathered round it, and tradition had linked the legends 
with authentic history in the dawn of the fourteenth century. 
The tale was told briefly by Prof. H. H. Wilson in the sketch 
of the Koh-i-Nur whic& he contributed to the official catalogue 
of the Exhibition of 1851. No more competent person could 
have performed the task than the great Orientalist apd Sanscrit 
scholar, with his large experience of Hindoo customs and modes 
of thought. And he wrote the notice with the statements 
before him that had been collécted in the bazaars of India 
by order of the Company æ the time when the Koh-i-Nur 
became a Crown j@vel of the Queen. 

The Jatest hjstorian of the Koh-i-Nur, however, dismisses 
this curious tradition and its distinguished narrator by the some- 
What flippant remark tĦat “it has afforded sundry imaginative 
writers a subject for highly characteristic parag®aphs.” 

The gentleman who writes in this tone of the eminent cus- 
todian of the East India Company’s Library cannot be expected 
* to treat Mr. Ki&g or any other man of learning less con- 

temptuously ; but his qualifications for dealing with the subject 
at all from a wider poid of view than that of the old French 
diamond-dealer will, perhaps, be fairly ‘called in question by 
the readers of the followiag pages. 

Yet Dr. Ball, of the Science and Art Department in Dublin} 
has had Indian experience on the Geological Survey, an offige 
that ranks deservedly high even among the great departments 
of the Indian public service. He has, furthermore, recently 
thought the Indian part of Tavernier’s ‘‘ Voyages” worthy of a 
fresh translation, which he has effected with judgment and with 
notes, the topographic part of which, at least, appears to be of 
considerable value and interest ; and he has otherwise been an 
author on subjects that came before him in India as a geologist 
and a sojourner. 

It is probably a sort of loyalty to the author whom he has 
deemed worthy of so much of his time and industry that blinds 
him in his advocacy of Tavernier’s statements, notwithstanding 
their manifold inconsistencies and absence of scholarlike quality. 
I hope, while criticizing his hypotheses and statements regarding 
the Koh-i-Nur, I may not in any respect quit a judicial attitude 
to appear in that of a partisan. 

The great diamond to which allusion has been made emerges 
in history in the first years of the fourteenth century. It was in 
1300 A.D. in the hands of the Rajahs of Malwa, ansancient Raj 
that had at one time spread over Hindostan, and in all the 
vicissjtudes of a thousand years had never bent to a Muham- 
madan conqueror, until the generals of the Delhi Emperor Alá- 
ud-din Muhammad Shaf overran its rich territory, and carried 
away the accumulated treasure of Ujjein in the first decad of the 
fourteenth century. 

The datgof 1304 is that given by Ferishta for this conquest, 

e gifd then it was that the great diamond takes its place in 

history. In 1526 the inva$i@m of India by Babar was crowned 

by his victory on the famous battle-field of Panaput. Babar 
himself—i#h those memoirs that rank only after the ‘*Com- 
mentaries” of Cæsar as the most interesting records penned by 

a great conqueror—describes the reception by his son Humayun 

of the gteat diamond among the tred€ures which he was sent 

forward to secure at the strong fortress at Agra. Babar gives 
the weight of the diamon@as being computed at 8 mishkals, and 
if another plate he compares gre Muhammadan weight§ with 
those of the Hindoo system, putting the mishkal as equivalent 
to 40 of the little Hindoo units of weight, the rati. The dia- 
mond, then, weighed near about 320 of these ratis. There are 
several lines of investigation for determining the weight of the 
mjshkal ; and wi@hout here entering on a long but Jnteresting 

discussion of this weight, it will suffice to say that the most im- 

portamt of them converge @n a value of from 73 to 74 troy 

gratns, If the mishRal weighed 73°636 troy grains, 8 such 

eo would be 589°088 grains. The weight of the Koh-i- 

gir diamond in the Exhipition of 1851 was 589°52 troy grains, 

e It may be added that this latter weight is equivalent to 186,» 

° Bnglish carats of 3°1688 troy grains, ande would require, to 
make up‘the 320 ratis, agatzof the ealue of 1°8425 troy graifis. 

It is very zemaskable how numbers closely corresponding to 

e one or other of these vajues for the weight of a great deamond, 

«ig carats or ratis, will recur in the subsequent discussion. Thus 

° <Anselingle Boot, in confventing in the early years of the seven- 

teenth century upe some observations on Indian diamonds 
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made in the previous century byeGarcias J Orto (a Portuguese 


physiciam at the Viceregal Court of Goa), stgtes the l@rgest dia- 
mond Garcias had seen tê have weighed 1974 carats. Garcias 
puts ès weight at 140 mangelips. His translator (jnto Latin), 
Le Cluze, interprets the 140 mangelins equivalent t@# 700 
grain$ (apparently French grains of the old poids de marc}. But 
De Boot Byigently either had some separate authority for his, 
statement that the largest diamond Garcias fat seen weighed 
1874 carats, or had the meas of reckoning more corsectly than 
Le Cluze the value in Dutch or in Portuguese carats of the 140 
mangelins of Garcias. Gårcias was in India for thirty yearsyin 
the reign 8f Akbar a reign tha commencing three years 
earlier and ending three years later, covered ‘‘the spacious , 
times of great Elisabeth”? end if any European of the many œ 
visiting India at that time would have had special opportunity of 
seeing the great diamond in the treasury of Babar’s grandson, it 

*would have been the body-physician of®thes Portuguese Viceroy. 
Dr. Ball has got into a hopeless mess in an endeavour to dis- 
credit observations of mine, and of my late learned friend Mr. 
King, regarding this allision of De Boot’s to a diamond weighing 
1874 carats. Dr. Ball is quite mistaken in supposing that he is» 
tĦe first person who had an acquaintance with De Boot’s 
sources of information, with Le Cluze’s translation of Garcias 
intg excellent Latin, and with the commentators who edited De 
Boot and largely plagiarized from Le Cluze. In his “ Natural, 
History of Precious Stones,” Mr. King gave, in 1866, an 
account*of all these persons and their writings, but that accom- 
plished scholar would certainly never have fallen into so absurd 
anerror as Dr. Ball has rushed into in connection with De 
Boot’s allusion to a 1874-carat diamond. 

Garcias, like Le Cluze, wąs a botanist, and his treatise was 
on Indian botany. He, however, devoted a few pages to the 
precious stones in vogue in India, and ene short chapter is given 
to the diamond. De Boot transcffbed, with emissions, these 
chapters of Garcias, and with misprints that probably arose from , 
the statements he made, and even the pagese incorporated, 
being in the form of notes culled by him from a ggeat variety of 

sources, of which Garcias was only one. Among the misprints 
or misapprehensions in De Boot’s very retnarkable book on 
stones and gems, is that by which he always subatitutes the name 
of Monardes, a writer on the botany of the New World, in lieu of 
that of Garcias, an error the source of which Mr. King explained 
in the treatise above alluded to. Upon the passage in which 
De Boot refers to the great diamond, and which runs thus; 
** Nunquam tamen majore (adamantem) illo qui pendebat 187% 
ceratia, cujus mentionem fgcit Monardes, inventum fuisse puto,” 
Adrian Tull, a Belgian physician who edited the treatise of 
Anselm de Boot, adds a note to the chapter, correcting the 
name Monardes for that of Garcias, and then quoting from Le 
Cluze another note introduced at the end of his translation of 
the chapter, to the effect that he, Le Cluze, had never himself 
seen a larger diamond zz Belgium than one which weighed 190 
grains. Dr. Ball quotes this note in the Latin of Le Cluze to 
show that De Boot did aot know what he was writing about, 
and Still less that Mr. King and, of co@rse, myself did, inasmuch 
as we haf fastened upon De Boot’s singular statement without 
due study of our authors. It is the writer othe ‘‘ true history ” 
of the Koh-i-Nur who has not gone to the authorities. Had he 
done so, he would have found in the 1605 edition three notes on 
this passage by Le Cluze. In the first he analyzes Garcias’s 140 
mangelins into ‘‘ septingenta grana, sive unciam unam, dra#hmam 
unam, scriptula duo, grana quatuor. Nam mangelis, ut ante 
dixit noster auctor, quinque grana pendit, et septuaginta duobas 
Sranisgiragma constat.” His next note alludes to the diamonds 
he had seen himself in Belgium ; and the third is upon certain 
crystals known as Bristol diamonds, found three miles from that « 
city. ° 
Passing from this cabus aberralion of Dr.® Ball's, we may 
ask, What did De. Boot mean «by alluding in a second 
passage to the diamond Earias had seen in India as weighing 
1874 earats? As I have said, it is barely possible he had means s 
external to Garefas’s statement in Ris boðk of knowing the 
weight of thisydiamond. ® Fheweights summed together by Le 
Gluze were apothecary weights, warying somewhat in different 
localities in Western Europe from the cosresponding divisions of 
the French ounce of 576 French grains, equivalent to 472°1875, 
troy grfin® > The weight of the diamond on the French system 
would be 573'776 grains trey accordin$ to Le Cluze’s reckoning, 
In terms of the old N@therlands ouné of 474°75 grais, current 
° gn 5 P i; r 
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in Antwerg, it would be 576'95 troy grains. But none x these 
are carat grains. Boot, on the afher hand, in estimating 
the 140 mangelins a®y874 carats, took the mangelin not aj the 
5 cargt grathg of Gercias, but @t 5°3568 such grains, taking 
probally 14 carat as the measure of the mangelin instead sf r} 
carat,sthe former being one among the several values which this 
variable unit ha ia different places. bd 

The 183% carats of De Boot yould, on the value of the 
Amsterdam carat, 74 of which equal an engle, which was the 
sixteenth part of the Dutch troy mark, give a weight for the 
Mafhond in question of 593'437 troy grains: the weaght of the 
Koh-i-Nur having been 589°§ troy grains. “It is very difficult to 


* ascertain with accuracy the values of the different units—marks, 


ounces, carats—~in the different countries alld cities in the 
seventeenth century ; but it is probable that even the mere 4 
grains, or Jittle more tha a carat, difference between De Boot’s 
estimate of the 140 mamgelins and the traditional weight of the 
Koh-i-Nur would disappear if we possessed these data in a more 
complete form. There can be little deubt that Le Cluze was 
in error in taking the apothecaey weight instead of carat weight 
in translating the grains of Garcias. e e 

It may be asked, Why devote so much consideration to this 
casual statement of De Boot’s? The answer is twofold. The 
astronomer has patiently searched in the records of efrly 
dbservations for any that might indicate the position at a former 
epoch of a new-found-planet ; and so, where the silenae about 
an object of historical interest has been scarcely broken through 
two or three centuries, one tests any observation of the casual 
wayfarer in the domain of literature that may perhaps shed a 
ray of light on it. The other reason is that, if not disposed to 
resent, one is at least desifous to sefute, attack on those who 
can no longer give they own answer to assailants of a new 
generation, who,perhaps may not bring to an investigation the 
learning or the patient temper of those who have gone from us, 
andscarried great stores of scholarly learning into the silence. 
Whether I am right or wrong in the explanation I have 
offered of De*Boot’s conversion of Garcias’s 140 mangelins jnto 
1874 carats, I trust that at any rate I have shown cause for the 
statement by My. King that “it seems as if he (De Boot) bad 
heard of the Koh-i-Nur; it being scarcely probable that two 
stones should be co-existent of that extraordinary weight.” 

In dealing with another of those coincidences in weight to 
which allusion was made, and one example of which has just 
been discussed, we get on the delicate ground of the degree of 
confidence to be placed in Taverniews facts and figures, and the 
not less delicate ground of a theory about the Koh-i-Nar, started 
by Dr. Ball, before which the other strange vicissitudes and 
hairbreadth escapes of that old talisman pale into insignificance. 

We have made sufficient acquaintance with the historic Indian 
diamond to leave it for a while, in order to introduce that other 
greater stone which we have designated as the ‘‘ Great Mogul.” 

Bernier, from personal contact with whom Tavernier no doubt 
derived much of what had an hiséorical character in his volumes, 
describes the gift by Emig Jumla, a Per§ian adventurer of great 
ability in the service of the King of Golconda, of a largg diamond 
to the Emperor Shah Jahan, ‘‘ce grand diamant que lon estime 
sans pareil.” It w&s an appeal to his cupidity, and to a real 
connoisseur’s passion for precious stones, at a time when the 
Emir «was effecting a change in his allegiance from Golconda 
to Deļhi—in fact, appealing to a new master to induce him to 
assail the old one. 

In 1665,eTavernier, who was no less a courtier than a dealer, 
was invited by Aurungsebe to present himself at his Court tg 
inspect his jewels. e 

The Emperor, seated on the peacock throne, could see the 
ceremony that was conducted in a small epartment at the end of 
the ball. Tavegnier desctibes the p&jent circumspection with 
which he was shown the various stones ùnd jewels by a Persian 
custodian, First and forefhost dmowg them® was the great 
diamond, ‘‘ qui est une rose (a rose-cut stone) ronde (rounded 
but not necessarily eircudar in form) fort haute d’un ’côté.” 
There was a small crack at the egge below, and a little flaw 
within. It was of fine water, and weighed 3P94 ratise which 
Tavernier states to be equivalent to ‘280 de ĝos carats,” the riti 
being § of a carat, which, however, would give 279°58 carats. 
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whereas it had then a weight of goœratis or 7874 cagats, it was 
worked down by a Venetian diamond-cutter, Hortensio Borgis, 
tillithad only the 28o0carats weight above noted. The word éerzsce 
is that used; Dr. Ball interprets it as entirely ground down. But, 
though this is the most rational meaning of this technical word, it 
would, as Mr. King has remarked, have taken more time than the 
few months which intervened between the. gift and the eclipse of 
Shah Jahan*for the mere grinding down to have been accom- 
plished by the proces:es in use in the seventeenth century, and 
especially in India. Undoubtedly, therefore, Hortensio must 
have availed himself of the cleavage property of the diamond to 
aid him in his grinding process.” Tavernig: goes on to say, 
‘t Après avoir bien contemplé cette grande pierre, et lavoir 
remise entre les mains d’Akel-Kan, il me fi® voir un autre 
diamant,” &c., &c. ; and he then descrikes a number of stoneg 
and pearls, of whjch he gives the weights, some more or less ap- 
proximately, some definitely, in ratis or in melscals (or mishkals). 
The melscal he also states as giving 6 to the ounce, which I 
think is probably a mistake for 64 tothe ownce. Finally, he 
says that he had held all the jewels ® his hand, and considered 
them with sufficient attention and leisuresto be able to assure the 
reader that his description of them is exact and trustworthy, as 
was that of the thrones which he previously had ample time to 
imspect. It will be noted he does nôt say he weighed any of 
the stones ; nor does his doing so seem compatible with his 
description of the scene. ` 

But in another chapter near the end of the same book he gives 
a brief enumeration of the finest precious stones he had, in his 
Ing travels, known, The diamond described in the earlier chapter 
is alluded to now with slight but immaterial variations or correc. 
tions as to weight ; but Tavernier here states that he was allowed 
to weigh the stone, and he further adds that it had the form ofan 
egg cut through the middle. Dr. Ball truly notes that this pro- 
cess may be performed in one of two ways—longitudinally, or 
transversely ; and thatthe Koh-i-Nur in 1850 represented the 
longitudinally bisected demi-egg, but, he naively adds, ‘‘ This 
difference of form, as I shall explain, was the result of the 
mutilation to which it was subject.” 

Tavernier’s statement that the diamond was “‘ fort haute d'un 
côté” seems, indeed, hardly to accord with any other than a 
longitudinal section of the egg. 

But ten, as if to make his description inexplicable, 
Tavernier appends to this later chapter—written or edited 
probably by another hand four or five years®after the event of 
his handling the stone—a rude sketch of the great diamond 
that he saw. It may be conceived as an extremely inacêurate 

ketch from memory of a semi-egg-shapgd stone seen ‘‘ end on,” 
or of a cross-cut halfegg seen from any point of view; but, 
except for the trace of a small undercut face in his projection, it 
has not any resemblance to the Koh-i-Nur. In width, his sketch 
is very slightly larger than the length of the Winds& diamond, 
but in no other dimension does it at gl compare with that stong 
as it was in 1850. 

Then there is the question of weight. Babar’s diamond, we 
have seen, weighed about 8 mishkals, or, in Indian weights, 
about 320 ratis {gold ratis), This would correspond to 240 
pearl ratis, or may be represented as 224 of the Deccqp ratis of 
Ferishta. 5 

The diamond Tavernier saw weighgi, he said (was he merely 
told se, or did he really weigh it ?), 3194 ratis, only half a rai 
different from Babar's diamond.® But Tavernier’s ratis were not 
those which Babar reckoned by, and his carats (vos carats) must 
(pace Dr. Ball) have been French carats. Dr. Ball supposes he 
has gontributed to the published data of this tangle of contra- 
dictions one new fact in æ final determinatign of Tavernier’s 
carat, and? by implication, of his rati also. Tavernier gives the 
weight in carats of the yellow diagaond of the Grand Duke of 
Tuscany, now in the Schatzkammer at Vjenna. The weighs of 
this stone being accurately Known, and being also given by 
Tavêmier as 1394 carats, it is not @ifficult to determine the 
value of this particular carat to be @037 troy grains. © This*is 


“in fact identical with the Flprentine ow Tuscan carat, as Dr. Ball 


ponts oue. ba ° 


That gentleman assumes from “hi that Tavernter aways N 


employed this carat in his calculations. Such, however, is quite 
incompatible with his expression on ofher occasions, when*he ® 
speaks of ‘‘ wos carats.” It is clear ghat Tavernier*took te% ° 
weight of this Florentine diamond from soe trum@woeth? Tu-can e 


Such was the only great diamond that he saw, an@ asehe first 
described it. e é 
He preceeds to give hig version bf it, history. It was the 


stone given by the Emir Jumla to Shah Jahan ; but he adds that, | source, giving it in Florentine carats. In fact, it is an illustra, @ 
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jon of what seems to be igdicated as his habit in many other 
instances. ® He gives the weights of stones he mentions in ratis 
or mangelins, or in mishkals, and proceeds to state the equi- 
vatent weigh:s in terms of os carats, te. of the Paris carat; 
for no Frenchman would designate any carat other than one 
current in France by Sich a term. 

It would be a tedious task to inflict on a* reader the minute 
detail of calculation and reference to statistical authorities that 
would be involved in a critical study of Tavernier’s assertions 
regarding Indian and other weights, or Dr. Ball’s incursion into 
that study, 

But one fundamental error must be alluded to, that vitiates 
the accuracy of Dr, Ball’s calculations, He is possessed of the 
singular beliefehat, in the seventeenth century, Tavernier would 
have been familiar with the French ponderary system known as 
the systeme transttoire or usuel, which was introduced by the 
law of May 1812 into France, in temporary substitution for 
the old livre (jo¢ds de marc) of 9216 French grains, and its 
subdivisidhs, ig é 

It is quite unnecessary @o follow the results of this error; for 
the only interest as regards our inquiry concerns the significance 
of the 319°5 ratis which Tavernier states the great diamond 
of Aurungzebe to have weighed. 320 ratis was the Hindoo 


equivalent, in Babar’s time, of the 8 mishkals of Babays ' 


diamond, and the Koh-i-Nur in 1850 weighed those 8 
mishkals, . 

Tavernier says that the 319°5 ratis correspond to 280 French 
carats (xos carats), Here, then, is a second of those marvellous 
‘coincidences in numbers to which we have already male 
Mlusion—I may call them impossible coincidences, unless they 
apply to one and the same diamond. 

Dr. Ball sees, apparently, no difficulty in the recurrence 
‘of any number of these identical figures as representing the 
weights of huge diamonds, For his explanation of the matter 
is that the diamond Taverni@r handled Was, as the French mer- 
chant asserted, the stone that Bernier mentions as the gift of 


Emir Jumla to Shah Jahan; that it did weigh 3494 ratis, but | 


that these were ratis of Tavernier’s standard, equivalent, in 
fact, to 0'875 of a carat, whereas Babat’s ratis were only 0'578 
of a carat. Dr, Ball’s assertion, however, is that*this great 
diamond is the Queen’s Koh-i-Nur, but that after Nadir Shah’s 
time it had become diminished by successive chippings per- 
formed on it by needy princes, who in succession owned it, and 
turned its severedefragments to account, until filly, ande pre- 
‘sumably before it fell into the hands of Runjit Singh, this 
great Mogul diamond had shrunk in magnitude from its asserted 
280 carats to 186 cargis—from the 3194 ratis of Tavernier’s 
reckoning to the 320 ratis on Babar’s reckoning ; in a word, ĉtt 
had become reduced by this astounding process to the precise 
8 mishkals of the Koh-i-Nur in 1526. So here is a third 
goincidenee that we are called on gravely to acceft as serious 
ehistory. ° 
The only originality, however, involved in this singular view 
of history, and the way to write it, is the reason assigned for 
the whittling down of the diamond from the asserted 280 carats 
to 186 carats. Several ingeðious persons have indulged before 
in speculations as to the synthesis of ong big diamond to be called 
the Koh-i-nur from several smaller ones scattered about the 
world, with a fine scornof shape and weight and ‘‘ water” in 
the componegt fragments, and of any historical ground whatever 
for their hypotheses. 
even engaged the services of the great Russian diamond in this 
mesaic, ignorant, apparently of the facts that, like the Koh-i-Nur, 


it is an Indian-cut stone of about 194 carats weight, and is of a” 


brownish-yellow hue. e 

o But the coindtdences in weight of various phantom diamonds 
with that which Babar recorded do not come to an end even 

eon crowning wonder® as I shall presently show. 
erhaps some one’ may, in ®ar@nthesis, ask what evidence 
ethere is for the breakiag up of a great diamond by ewners 
Aho cMing to the Koh-i-’lur with a tenacity second only to their 
own hold on life. To tgis the answer is very simple. 
“act or plausible argument iseadduted to support it. e Dr. Rall’s 
imaginatfon is its argu®neat ; and? indeed, I cannot find one 
single contribution of fact from that gentleman to the history of 
the Koh-i-Nur that las any novelty ag all. There remains, 
pat has to be answered, whether this 
mutilation theory be ever so wild or were ever so sane. If 
Tavernier saw tl Great Mogul diamond, where was the old 
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Hindoo stone? or if it was, as have supposed, the Hjadoo Koh- 
i-Nur that Tavernier h&ngled, where was Phe Great Mogul? 
Tavernier saw no second diamond of 1@ first rank in magni- 
tude. But there were two greet diamondy somewhtre—Babar's 
and Mir Jumla’s, or, as I haye designated them, hie Koa-i-Nur 
and the Great Mogul. Oné or oth.r of these Tavernigr has 
. described: Where wafthe one he did not sẹe ® ' 
1 It is now thirty-five years ago that I suggested the answer. 
ı Supposing, as I did and a, that Tavernier handled the doh-i- 
| Nur, I indicated the prison-palace of Shah Jahan as the 
repository gf the Grgat Mogul. But, whichever diamond it fray 
have been that the French travelle? saw, the other was assuredly 


among those splendid stanes that the old Emperortold the son * 


who had usurpé his throfe that he would pound to dust if 
their surrender was insisted on, Anyone read in Indian history 
needs not to be told that the threat pever had to be fulfilled ; 
that Aurungzebe, content with the realities of power, cared little 
| for the splendours that environed it, and left his captive father 
in the enjoyment of the allurements and the external pomp and 
vanity of a sovereign’s surroundéngs, including the collection of 


jgwels and precious stones in which his soul delighted. On his® 


death they were brought to Aurungzebe by his sister Jehanira, 
who had shared her father’s captivity. 
it matters nothing to the subsequent history of the Koh-i-Nur 
_ whether it or the Great Mogul was the stone that remained in 
the custody of the fallen Emperor. But I have maintained that 
_ i was more probable that Shah Jahan should have retained the 
. diamond that may be styled his private property, as having 
been given him by the Emir Jumla ; and that therefore the stone 
ı seen in Aurungzebe’s possession would in every probability have 
been the diamond of Babar which, Mke the peacock throne and 
other gorgeous adornments of the presence chamber, would, as 
| a Crown jewel, have remained in,the imperial treasury. 
Of course, this view of the matter involves great misgivings 
as regards Tavernier’s accuracy. It involves his having apglied 
: to the only big diamond he saw the stories h had heard, from 
Bernier, no doubt, and from others, regarding tlfat other great 
» diamond given by the EmirJumla to Shah, Jahan. It further 
| involves his having attempted to represent in a drawing a dia- 
l mond he had seen several years before, but In a drawing so 
. absolutely unlike the Koh-i-Nur as to be hardly recognizable as 
| representing the Queen’s diamond, and even less the diamond 
that he himself described, as he saw it, among the treasures of 
Aurungzebe. 
| The Great Mogul diamo»d had been cut by a European cutter. 
| But, so far as it is ofany vadue at all as evidence, Tavernier’s draw- 
, ing suggests a characteristically Indian-cut stone, much resembling 
in form and facetting the Russian diamond known as the 
“ Orloff,” which I have inspected, and can aver to be Indian in 
its cutting. The Koh-i-Nur, too, to which I personally gave 
' careful attention in 1851, was no less unquestionably Indian in 
| its facetting. Models in plaster-of-Paris made directly from the 
: diamond confirm this; and tgaces of the original faces of the 
diamond, besides two barge octahedral faces, appear to have 
, been wogked into the design of the facetting. The rows of 
' facets were obviously put on so as to humour the original form 
of the stone and diminish its weight as litfle as possible; and 
notably they were thus skilfully arranged in regard to the upper 
| edge of one of two large octahedral faces that has erroneously 
been described as a cleavage plane due to a fracture after the 
cutting had been performed. In fact, it and another large face, 
, forming the base of the crystal, had not the lustr@of cleavage 
‘esurfaces, but wore the aspect of faces that had so far undergone 
attriti@n, probably in a river-bed, that the angle between them 
' was no longer quite the true octahedral angle. The facets in 








slightly rounded, the wee probably, of the igiperfect processes 
employed by the nativ Hindoo lapidary, especially in very early 
times. *“ eae ° s 

Even Tavernier’s drawing rudely indicates three rows of 


of a rose-cut diafnond of, Eyropean workmanship. 
With my ®rofound scepticism as to the critical value of 
Tavernier’s aritl#meticg I have®ventured to think that the 
simplest explanation of all these instances of marvellous recur- 
rence jn vgrious forms of the numbers representisg the weight 
of the Koh-i-Nur is best explained, by supposing that Akhil 
Khan gave Taverpigy thè traditional weight of ghe Babar 
diamond which he had placed in his hand, and that the French 
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general presented an imperfect adamantine lustre, and appeared ® 


facet§, put on in a manffer that hardly cengists with the fashion" 
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aerchant translated this (ee inta carats, not as from the old 
atis of Babarls or even gf Akbar’s day, but fgom the pear! rats, of 
ne or other value, with which he had begome acquainted in the 
azaars of India. Tav@eier’s rati, as calculated from the Paws 
arat on ghe ralig of 3# should hive a value of 2°77088 troy 
rains, an@ as drawn from his varivusgstatements of equivalegt 
reights ġ varies from 2°4066, in on: case 2,750, to 3°797 troy 

rains. His mishl@l@lso he puts at $ the French ounce, z.e. 
8'7 troy grays; which should, howeweg probably have been 
4 ouncegto the mishkal, and the rati of Vavernies is entirely 
dissimilar to any known rati of ancient @r modern India. 

The% ro ratis is readily explajped on this hy gothesis ; @nd itis 
eally too large a demand on our credulity to believe that two of 
fhe largest diamonds in the world showd® be severally of 3194 
atis and 320 ratis, though of different units of value, when a 
impler éxplanation is able to dispose of the anomaly. 

“I have said ghat the magvelaous coincidences of weight imported 
rato the Koh-i-Nur history do not come to an end with Babar's 
; mishkals, with Anselm de Boot’s 1874 carats, with Tavernier’s 
3194 ratis, nor even with Dr. Ball’s wira@ulous chipping pro- 
sess, resulting in a reduction of tfe Great Mogul diamond to 
hÊ identical weight of the Koh-i-Nur in 1880. The original 
Miamond of Babar had to be accounted for, and its ghost had to 
ve laid. So another coincidence had to be imported into the 
aarrative, or rather into the romance. Another diamond had to 
ye found, also with the precise weight of the Koh-i-Nur, and this 
Dr. Ball has ready to hand. The Darya-i-Nur, or ‘‘ Sea of Light,” 
eposes in the treasury of the Shah. Sir J. Malcolm saw it, and 
casually stated its weight as given to him at 186 carats. Now 
šir J. Malcolm, during his residence at the Court of the Shah, 
10t only was acquainted with the marvellous treasures in jewels 
srought by Nadir from the paface of D@ihi, but he. was enabled 
o have facsimile drawings oSthem made, 

By the kindness gf his son, General Malcolm, I possess the 
racings of this dazzling wealth of jewellery. The Darya-i-Nur 
sa large flat diamogd With bevelled edges, and in the form of a 
ong rectangle. \Vhen Malcolin knew it, it was set in a glorious 
galaxy of mighty rubies. He could therefore have only knowne 
ts weight from hearsay evidence, and the recurded carats were 
most likely the eche of those associated with the fame of the 
Woh-i-Nur. Now, I have no hesitation in asserting this Darya- 
Nur to be an old acquaintance of those familiar with Tavernier’s 
sages. Unless two diamonds, flat, bevelled, and of identical 
dimensions, can be shown to co-exist, of above 200 carats weight, 
che stone known as the Golconda diamond or the Table diamond 
s no other than the Darya-i-Nur. 

It happens fortunately to be one of th® few stones des&ribed 
by Tavernier to the form and weight of which, as given by him, 
we can attach complete confidence. He had a lead model made 
from it in order to negotiate its sale: and he gives its weight as 
1764 mangelins, or 2423, ‘‘de nos carats.” This gives its weight 
at 767°42 troy grains, or 240 English carats, this particular man- 
zelin being, on Tavernier’s estimate of 14 of a carat, about 4°357 
oy grains. ‘Tavernier having had £ lead gmodel made of this 
wemarkable flat diamond, hefigures it no doubt with muck 
exactitude. A copy of his figure and of the tracing 8f the 
Warya-i-Nur is subjoineg, in which it will be seen that if the un- 
symmetrical end be cut off and the sides more accurately squared, 
30 as to make the diamond a symmetrical rectangle, the figures 
of the two stones become identical in form and dimension. A 
zard cut tqrepresent the ‘‘ Golconda” diamond, and the parts of 
át as described, gave the ratio of 

® 


the Golconda; tht Darya-i-Nur = 10 : 8'5, è 
«hat is to say, the portion trimmed away was about 15 per cent. 

The remaining stone would thus have a wéight of about 214 
English carats, and $ 4 carats be allowedYpr the bevelling and 
squaring of the stone, the presgnt w@ght Bf the Parya-i-Nur 
should be about 210 English carats. Ae 

I trust I have thus laid this last phantorg raised by the authpr 
fhe ‘true history.” ePut the final problem asẹto the Great 
Mogul diamond still remains, s*a’ 

If the Queen's proud trophy qf the final conquest of India 
ds indeed the great Koh-i-Nur, the old Malwa diamond descend- 
ing to Her Majesty from the possession of Patan and Mogul 
dynasties of Delhi ; carried off to Persia and named by Wa@ir; . 
seized as the potent talisnan of empire by Ahmed Shah, 
and held by las Durani Mescengants till 1t cange» back to India, 
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the companion of the exile of Shah Sujah, and then torn froar 
him by the grim Lion of Lahore—true®to its destiny æ ‘the 
possession, ever, of him that was the strougest,”—if this be 


indeed the stone that, from early times to 1850, preserved hse 


form and weight of 8 mishkals, where was. and where is now, 
the Great Mogul diamond that Bernier told qp?_ The answer is, 
I believe, the simplest and the most natural: It is, where the 
historian would, look for it, in the treasury of Teheran. One 
large diamond, standing high upon an elliptic base, is there, or 
was there, in Sir John Malcolm's day. Its long diameter is 
much larger, and its shorter dia neter smaller, than that of the 
diam ond figuied by Tavernier. $ 

I do not assert it to be the Great Mogul. I as@ert merely that 
it probably is that great diamond ; and 1 hope that jn what has 


Golconda Table Dia nond. 





Darya i-Nur. 


been said in the @riticisms I have here offered ugon the writers 
on the Koh-i-Nur I have averred nothing that does not rest 
on proof; that I have offered no conjecture that is not sup? 
ported by reasonable probability; and thag I have made no 
assafllt on any theory or fact asserted to be such by others, 
without at least offering some justification for my critici m in 
the reasons and facts I have been able to adduce. 

A true histo of the Koh-i-Nur has still to be writ&n. I 
hope I have, in these criticisms, done, ymething to clear the 
way for the writer of it. Other avocations and duties may pre- 
vent my undertaking the interesting task. At any rate, if it 
should ever be mine to perform it, I trust the result will at least 
bear some verisimilitude to a true history. 

e N. Srory-MASKELY Ng. 





© 


SCIENTIFIC SERIALS. 


e å LARGE portion of the number of the Botanical Gazette fur 
July is oggupied by an instalment of Mr. John Donnell Smith’. 
“* Undescribed Plantsfrom Guatemala” ; several of the new species 
are figured. N@w parasitic or saprophytic Fungi—Hyphontycetes 
and Uredinese—are described in this nugber by Mr. R. Thaxteg, 
and in that for August by Mr. J. G Arthur. ẹIn the latter, M. 
T. Holm continues his study of some anatomical characters of 
North Afterican Graminex, and Mr. F, L&mson Scribner qpu- 
tributes a sketch of the flura of Orono, M@ine. 


THE numbers of the Youre! of Bany for Angust ard 
September contain the conclusion of Mre Ge Murray’s imparta: t 
paper on the Alge of the Clyde sea-area, accompanied’ by a 
map showing the various depths. This paper has now beers. 
issued separately. In hi$ notes on Mycetozoa, Mr. A. Ljster 
describes species found in various herbaria fot inclygedjn ®© - 
Cooke’s ‘‘ Myxomycetes of Great Britain ”—Uftæ oi them new 
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eThe paper is illustrated þy five plates. Three new British 
species o® Hieracium are described by Mr. E. F. Linton and 
Mr. W. H. Beeby. 
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SOCIE RIES AND ACADEMIES. 
SYDNEY. r 


Royal Society of New South Wales, Agust 5. —H. 
C. Russell, F.R.S., President, in the chair.—On the micro- 
scopic structure of Australian rocks, by Rev. J. Milne Curran.— 
The Chairman presented the Society’s bronze medal and a 
money prize of 425, which had been awarded to Father Curran 
for this paper,—Prof. Anderson Stuart exhibited his new instru- 
ment for demonstrating the nature of such waves as those of 
light. s 
Paugust 10.—H. O. Walker, in the chai—Notes on slicing, 
rocks for microscopic study, by Rev. J. Milne Curran, illus- 
trated by rock sections in various stages of preparation for 
mounting. £ k e 
August 12.—C, W, Darley, in the chair.—Methods of deter- 
mining the stresses in®braced structures, by J. I. Haycroft, 


PARIS. 


Academy of Sciences, September 28.—M. Duchartre in the 
chair.—Notice of the works of M. P. P, Boileau, by M. Maurice 
Lévy.—-Remarks on the international prototype of the metre, 
by M. Foerster.—Observations of four asteroids, discovered at 
Nice Observatory on August 28 and September 1, 8, and 11, by 

eM. Charlois. The positions on the dates of discovery are given. 
—Verification of the law of refraction of equipotential surfaces, 
and measurement of the dielectric constant, by M. A, Perot.— 
Relation between the index of refraction of a body, its density, 
molecular weight, and diathermancy, by M. Aymonnet.—Oq 
the cyclone of August 18, at Martinique, by M. G. Tissandier. 


BRUSSELS, 


Academy of Sciences, August 1.—M. Plateau in the, 
chair.—On the predominance and extension of Upper Eocene 
deposits in the region between the Senne and the Dyle, by M. 
Michel Mourlon.—Direct synthesis of primary alcohols, by Dr. 
P, Henry.—On circular sections in surfaces of the second degree, 
by Prof, Cl. Servais.—On the curvature of lines ofthe order % 
possessing a mulgiple point of the order » ~ rsby M. A. De- 
moulin.—Preliminary notes on the organization and development 
ofedifferent forms of Anthrozoaires, by M, Paul Cerfontaine. 
The author describes 2 new Cerianthus from the Red Sea, and 
names it Cerianthus brachysoma. He has also studied in deil 
the tentacles of Cerianthus membranaceus, and the variations of 
these organs during successive stages of individual evolution, 
and rel@tes an interesting case of regenerations observed in 


è e Astrodes calyeularis,—Researches on the lower organisms, by 
ee 


* theo 


M. Jean Massart, 
GÖTTINGEN. 
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Royal Scientific Society.—The Nachrichten from June 
to August 1891 contain *the following papers of scientific 
interegt :— ` e 

June.-,Karl Heun, Berlin, mathematical note on the in- 
tegration of the equg@ion for the motion of Gauss’s bifilar 

e pendulum. e . 

July.—-Fr. Schilling, nofe on an interpretation of the 
formulæ of spherical trigonometry when complex values are 
Assigned to'the sides and angles of a spherical triangle. '. 

August.—Eduard Riecke, on the molecular theory of piezo- 
electricity and, pyroelectricity.—@ammann and W. Nefnst, on 

*the maximum vapour tension of hydrogen liberated from solu- 
tiogs by metals.—Tammann, the permeability of precipitate- 
alms.—Eduard Rigcke, on a strface connected with the 
electrical peculiarities of tollrmaline. — David Hilbert, the 

of algebraic iments of forms with any number of 


variables, i 
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The Universal Atlas, Patt 7 (Cassell) —Food, Physiology, 
@ham (Black).—British @dible Fungi: Dr. M. C. Cooke 
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3 W. 
(Paul). —South 


e e Africawfrom Arab Domination to British Rule: edited by R. W, Murray 


"e NO, II45, VOL. 44] 


(Stanprd}-—An Element@ry Hand-book on Potable Water: F. Davis (Gay 
and Birdfi—TMe Birds of the Sandwich Islands, Part 2: Wilson and Evans 
(Porter).-—-Differential and Integral Calculus: T. H. -Miller (Percival).— 
Physiography : J. Spgncer (Percival).—Geodesy: J. H. Gore ( einemann). 
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—Electricity and Magnetism: A. Guillémin "translated by Prof. S. P: 
‘Thompson (Macmillan). Annuaire de Observatoire Municipal de Mont- 
souris, Wor (Paris, Gauthi@-Villars).—Stones for @uilding ant Decoration ; 
G. P. Merrill (New York, Wiley).—Taxidermy and Zoological Collecting 
W. T. Hornaday (Paul).—Dynamics of the Sun J. W. Davis (New York). 
—The Man of Genius: Prof. C. Lambroso (Scoty) —Ninthe Annual Report 
of the Fishery Board for Scotland, Three Parts (Edintrgh).—@cherche 
Spe@mentali Intorno a Certe @cintille Elettriche constituite “da Masse 
Luminose§m Moto: Prof A. Righi (B>logna).—Proceedings of, the Liver- 
pool Geological Society, Part 3, vol. vi. (Liverpool).—eMimd, No. 64 (Williams 
and Norgate).—Journal of the Royal Statistical Society, September (Stan- 
ford).—Journal of the RoyabA#ricultural Society, 3rd seriesfvol, ii., Part 3 
(Murray). . « 
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. e PHYSICAL CHBMISTRY. 


Outlines of General Chemigtry. By Wilhelm Ostwald. 


“Translated with the Author’s sanction by James Walker, |. 
e D.Sc. Ph.D. Pp. 396. 


(Lohdon : Macmillan and Co, 
1890.) p 
A much may be gaiet by a jgtdicious use of the 
methods of the physicist in elucidating chemical 
phenomena most chemists will admit; and, consideripg 
the rapid stride$ made of late years in physical chemistry, 
it seems surprising that so little has been done to give a 
connected account, suited to the wants of the student, of 
the main researches in this importará field of investigation. 
Original communications on physical chemustry are on 
theincrease. The chemist has now, in the Zectg@hrzijt, 


. Sir physikalische Chemte, a periodical devoted exclusively 


to this branch of his science, and during the fowr years or 
so of the existence of this journal, its success has testified 
amply to the want which it supplies. 

Ready access to original memoirs is not, however, the 
boon of the ordinary Student ® and, even if it were other- 
wise, the want of seme scheme whereby to systematize 
his reading and classiff his information, much of which 
ig still open to-wide difference of opinion, would almost 
invariably lead to confusion. 

The majority of the text-books make little dr ro 
attempt at supplying this want. Occasionally a few of 
the larger Chemical treatises spare a few pages to 
“physical methods,” and such text-books as Meyer’s 
“ Modernen Theorien” or Muir’s “ Principles of Che- 
mistry” contain much of the matter classed under 
physical chemistry. : 

Yet a comprehensive idea of what has been done in 
tracing relationships between physical properties and 
chemical composition and in utilizing physical mea- 
surements in investigating chemical change, cannot be 
obtained from most text-books. Indeed, so far as we 
know, only one is designed to serve this purpose, and 
that is the “ Lehrbuch der Allgemeinen Chemie” of Prof. 
Ostwald. “Allgemeinen” rather than “ Phydfkalische” 
“Chemie” has been used as a title for the work; but in 
the main it»deals with physical chemistry. The book 
under notice seems to be an English translation of an 
abstgact of the “ Lehrbuch”; and, were it for no other 
reason than that it furnishes a well-conceived syllabus of 
the subject-matter ef general and physical chemistry, “it 
would be worthy of careful consideration. 

The book is divided into two pgrts—Part I. chemical 
laws of mass; Part II? chemical ws of energy. 

The first part opens with sgoich ometry. The laws of 
chemical combination, the defermination of atomic 
weights, and a ysefyl summary of the atomic ‘weight 
estimations of the different glqments ‘arg here „given. 
Then follow sections treating of such of the physieal 
properties of gases, «of liquids, of solutions, and of solids 
as the chemist must be familiar with, and o tle more 
important relations which have þeeg established between 
such physical prôperties and chemic&? composition. 

The section dealin% with solutions is not@vorthy as 
containing the first fairly complete Statement, in ar®Eng- | 
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lish text-book, of the facts grouped around the physical ® 
theory of solution which has arisen, out of a knowledge 
of osmotic pressure. Part I. clgses with chapters on 
chemical systematics—the choice of atomic weights, the 
periodig law, the development of. the present conception 
of molecular structure. 

In the earlier portions of the second part, thermo- 
chemistry, photo-chemistry, and electro-chemistry are 
discussed. The last takes up te constitution of 
electrolytes, electric conductivity, and® the Arrhenius © 
dissociation hypothesis. e e 

Chemical dynamics and chemical affinity are treated 
in the last two sections, and afford many illustrations of 

s 

the use pf physical methods a the etudy of chemical e 
change. In the case of acid8 competing for the same 
base are found instances where physical methods alone 
are available to estimate the nature and extent of the 
chemical action. In these sectfons, the exposition of the 
law of mass action, and of the velocity of chemical 
change, is especially clear. Owing to recent work on the 
subject, the discussion of affinity is here more complete 
than in the “ Lehrbuch,” and however unsatisfactoryethe 
notion of fixing specific affinity constants be considered, 
the account set out is the most systematic and plausible 
yet published. 

There is no doubt that-the general conception of the 
book is admirable ; it contains much thatis new; to the 
advanceg reader it will be refreshing after the time- 
honoured methods of the ordinary text-books. Yet the 
general impression which we think will be formed on 
looking through it, is that the attempt made to compress 
information into too smalla compass has detracted much 
from its yalue. ` 

°A certain amount of detail is always necessary to in- 
telligent comprehension, and in many parts of thé book 
there is too much bald statement to satisfy the reader 
who approaches the subject for the first time. Mainly 
for this reason it is a question whether the work will 
answer he expectation of the author that iPwili “ neet, 
the requirements of the stud@né‘vho, while not intending 
to devote himself to the detailed study of general che- 
mistry, still wishes to follow zzteldigently the progress 
recently made in this import&nt branch of science.” 

The time which#has been spent in prep@ring the 
chapters on several important topics seems fo have been 
inadequate. For instance, the molecular volumes eof 
liquids are disposed of in fittle more than three pages. 
Kopp’s laws are quoted, although not one of them,can 
now be taken as valid ; Schiff’s inaccurate rule as to the 
volumes of isomers alse finds a place @nstead of appa- e 
rently sêttling the question by stating “ molecular volumes 
to be additive magnitudes subject. to constitutiv® ipilu- 
ence,” little more spdéte “vould håve been occupied in 
showing how, in different groups®of isomers, the volanie 
varies with the constitution. I gecent progress on thes 
subject vas to be made wnse of, thé facts that the. effects Sf 
molecular weight and” constftufon cannot be disen-¥ 
fanglgd, that even from the compayjson of compounds Of e 
similar constitutioh, definite atomic volumes, determinee e 
for the boiling-point, cannot be oftaingd-ethat, fn short, 
atomic volumes cannot be regarded as physical eonstants 
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following paragraph occurs on p. 104 :— 


“ Ordinary: dextrotaMaric acid, for instance, has pre- 
®isely the same properties as leevotartaric "acid; but the 
compound of both which ‘crystallizes from’ thei» mixed 
solutions on evaporation—racemic acid—has quite -a 
different character. The first-named crystallize anhy- 
drous, the last hydrated. „The simple acids do not 
precipitate a solu@on of calcium sulphate. The com- 


e pound acid dogs, and so forth. Yet it should be em- 


phasized that’ such differences only occur with solid 
compounds ; racemic®acid behaves in solution like `a 
mixture of the two components.” 


Seeing thàt this, book is one of the very few in which 
Van der Waals’s work olftains the “prominence which it 
deserves, and which hs been long delayed, it seems a 
pity that pains have not been taken to make the account 
accurate. e 

On p. 67 the reader is led to infer that in Van der 

Waals’s equation is the volume of the molecules ; the 
true value of 4 is ‘four times the volume of the molecules, 
Aggin, on p. 90, it is stated that the equation “is 
deduced only for the case where the volume of the sub- 
stance is eight times as largeas the magnitude 6”; 
correctly given, this should be, “is deduced for cases 
where the volume is greater than 2.” * 
_ Admirable as may be the exposition of the theory of 
solution from the advanced standpoint here taken 
up, it may rightly be questioned whether the student is 
fairly treated. The physical theory of solution, the 
dissociation hypothesis, no one knows better than the 
author, are still strongly contested: should the student 
therefore not have heard a little more of the otfer side 
ofthe question?® Particularly objectionabf is the 
application of such terms as Boyle’s law, Gay Lussac’s 
law, &c., to solutions. In the opening chapters of the 
book the reader is familiarized with the kinetic theory 
of gases ; he is enabled to form a mental picture of the 
. meshanismewhich results in the pressure of a gag. How 
“ng, or, indeed, anyone, can, form a similar picture for a 
solution, when the molecules of the solvent have also to 
be taken into consideration, it is difficult to imagine. 
By using for solutions a tem such as Boyle’s law, which 
for gaseseis capable of a perfectly definite interpretation, 
the real diffecuity of the question is ignored, and miscon- 
ception is almpst sure . arise, especially in the case of 
-the beginner. ° 

We noticed in passing that, on p. 364, polybasic is 
used for dibasic; on p. 370, ža = kWa should be 
Frequently there, is no distinction ebe- 
twéen the type of letters occurring in formule, end that 
in whieh the book is printed. Reference in the body of 
the book to portions 8f formulm is therefore apt to lead 
to gonfygion, and in anp. case lacks clearness, as may be 


e seen on pp. 297 and 369 


f'The work, from its® very tide, apa even from the® 


g reputation of the autho, will no oubt appeal. tò a laite 


class of readérs ; “as an English text-book of chemistry it 

, sseunique, We venture to think, however, that if such 

points as ghoge indic&ted were attended to, particularly 

the question of spate, its sphere of usefulness would be 

eņaterially enlarged | J.Ww.R 
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UNITED STATES FISH COMMISSION 
REPOR{S. ° 


Bulletin of the United Stags Fish P 


VIII. for 1888. (Washington, 1890.) ”, 
ps 1881 the Senate. and House of Representatives of 

the United States of “America authorized the% public 
printer tosprjnt from timé to time any matter furnished 
to him by the United States Confmissioner of Fish and 
Fisheries relative go news qpservations, discoveries, and 
applications connected with fish culture and the fisheries. 
The printed matter was to be capable of being distributed 
in parts, the whole was to form af annual volifme or 
Bulletin not -exceeding | 500 pages, and the edition was 
to be limited to 5000 copies. 

Seven volumes of tbis important series ‘have since been 
published, and have been noticed in our pages. They 
weregpomposed chiefly of translations or republications of 
articles on fish or fisheries which had appeared in Euro- 
pean pewiodicals or as State documents; extracts from 
the official correspondence, with statistics of work done ; 
and often of short articles of direct scientific interest 
on American fish; the whole forming a most valuable, 


WL 


‘practical encyclopedia ofe everyting relating to the 


economic study of fish. 
* An eighth volume, dated 1890Pbut beingethe Bulletin 
for 1888, has just been issued from the Washington Press. 
The increased operations of the United Statés Fish Com- 
missfon during 1888 have made it possible *to devote 
almost the whole of this volume to the resfilts of the work 
of the Commission, and it will be found to cdhtain matter 
of considerable interest. The size, of the volume has 
been slightly enlarged, so as to afford room for larger 
illustrations. 

Of the twelve memoiss ‘or papers contained in this 
volume, five relate to lcal collections of fishes. Mr. 
Tarleton H. Bean gives notes on a collection made 
Yucatan; sixty species are enumerated; 
two new species are described and figured. Mr. C. H. 
Bollman reports on the fishes of Kalamazoo, Calhoun, 
and Antrim counties in „Michigan. Mr. S. A. Forbes con- 
tributes a preliminary Account of the invertebrate animals 
inhabiting Lakes Geneva and Mendota, in Wisconsin, 
and gives some particulars of the fish ¢pidemic in the 


Jatter lake in 1884. Mr. C. H. Gilbert describes some 


fish from the lowlands of Georgia. Mr. D. S. Jordan 
gives a report of explorations made during .1888 ig the 
Alleghany region of Virginia, North Carolina, and Ten- 
essee, and in Western Indiana, witk an account of the 
fishes found in each of the river-basins of those regions. 
In a review of the genera and species of Serranida, by 
D. S. Jordan and C.  Eigenmann, we have an enu- 
meration of all, the nerg and species belonging to this 
family found in the Swaters of America and: Europe, to- 
gether’ with the synonyrfy of each, and analytical keys by 
which the different gron may be distinguished. One 
handred and hingteen species g are admitted, and thirty- 
four genera., This memoir is “illustzated with ten plates. 
Mr. J. &V.eCollins contributes a paper on improved types 
of vessels for use in the market fisheries, with some_ notes 
on British fishing-s@eamers ; and Mr. W. F. Page gives 
an accoum of the mosé re@ent methods of hatching fish- 


ggs’? Mr. T H. Bean reports eu. one the “feasi- 
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bility of intr8ducing the mopftain mullets ‘Of Jamaica 
(Agongstomafrinto some of the Alpine streamss of the 
uthera Statés; and Mr. R. Rathbun gives a detailed 
report on the introduction of lobsters to the Pacific shores 
of the Ursted States. 
The two most importante contributions to this volume 
afe, however, those by Lieutenant Tanner, ‘On the 


e eResult of the Explorations of the Fishieg-frounds of 


‘Alaska, Washington Territory, and Oregon during 
1888,” and by Mr. John A*Ryder, On the Stuygeons 
and Sturgeon Industries of the Eastern Coast of the 
United Statés.” ¢ ° 

Although it had been known for many years that the 
Pacific coasts of North Ameriga were abundantly pro- 
vided with edible fishes, it was not until 1880 that the exact 
Species of these were correctly det@rmined ; the AlaSkan 
cod proving to be the same species as that of the 
North Atlantic. The absence of large and conv€niente 
markets hindered the development of the Pacific coast 
fisheries ; but, with the completion of the railro&d system, 
this state of things has changed, and a strong interest is 
now being shown in all that relates to the development 
of the fish industry. This Report affords us the first ac- 
curate information that ha$ been obtained respecting 
most of the fishing*grounds in Alaska. The five banks 
whose posittons were indicated by older surveys—namely, 
Davidson, Şanhakh, Shumagin, Albatross, and Portlock 
banks—were more thoroughly examined than were the 
intervening areas, some of which, however, may, upon 
further examination, prove to contain fishing-banks of 
equal value, and not inferior in size, to at least the 
smaller of the banks mentioned. 

Good fishing was obtained at nearly all localities where 
trials were made with hand-lines, whether upon defined 
banks or upon the more level grounds betweeg them, and 


it seems natural to infer that the entire submerged plateau, 


from off Unalashka Island to Fairweather Ground is one 
immense fishing-bank, limited upon the outer side only 
by the abrupt slope, which may be said to begin about 
the roo-fathom curve. 

Although the great bulk of this Report relates to the fish- 
ing-banks and fishesgyet we get various glimpses of many 
interesting facts relating to other of the vertebrate and to 
many of the ifvertebrate forms met with. Off Popoff 
Island, large masses of sea-urchins, star-fishes, and large 
Medusz were found in the seine nets, and the hooks 
became entangled with fine specimens of sea-pens (Pen- 
natula). At the Lighthouse Rocks a landing was made, 
to examine a large*ookery of Stellers sea-lion Punho- 
pias stelleri). Several hundreds of these animals were 
found crowded together upon a yery limited area. As 
the party landed, the“old sea-lioNs came tumbling down 


- over the rocks in great gagergess, & geach the sea; afew, 


whose retreat was intercepted, were seen to jump from 
their high posigions edirectly into the ater, apparently 
sustaining no injury from theeplunge, altbough the dis- 
tance was considerable, especially for sch large animals. 
A couple of killerswhales (Orca), attracted by the¢dis- 
turbance and the sighteof so many seals ire tlfe water, 
came quite close to the rocks, gauséng the seals to gather 
nearerthe shore, and %o cast frigh®éned looks of alarm 
towards the whales, Whose dossal fins showed rift less thane 
four feet *above the sutface of the water. „ Thes? roaks ! 
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were entirely destitute of vegetation. Off Trinity Islands, : 
large quantities of crustaceans, wosms, mollusks, échino- 
derms, and sponges were takengean especial feature of 
the haul consisting of over a hundred specimens of a 
fine layge free crinoid. As all these specimens will find 
their way to the United States National Museum, we 
may expect soon to have recorded many additions to the 
marine fauna of the NorthePacific. 

Mr. John A. Ryder’s paper will also Be perused with great 
interest. Having undertaken to report®n the sturgeons® 
and sturgeon fisheries of the eastern rivers of the Unfed 
States, he *repaired in May 1888 to Delaware City, 
which is described as a very important cgntre of the 
sturgeom fishery. Two specigs of tife genus Acipenser ® 
are to be found in the waters alopg the Atlantic coast of 
the United States; these are A. sturto, L., and A. drevi- 
rostris, Le Sueur. The former, (the common sturgeon) is 
the only one of any commercial importance at Delaware, 


,| as Le Sueur’s species is so rare that only five specimens 


of it were taken by Mr. Ryder; and since the date of its 
first being described, in 1817, it does not appear to have 
been until now again recognized. Of the other Amefican 
species, one js the very distinct fresh-water sturgeon of 
the Lake region, and two others are to be found on the 
Pacific coast. 

The embryologécal data of this memoir have been in a 
good measure drawn from the author’s original investiga- 
tions, bat he has fortunately also given us in addition 
details from the writings of Balfour, Knoch, Parker, 
Zogradf, and Salensky. He found it perfectly practicable 
to fertilize artificially the sturgeon’s roe, and thinks it pos- 
sible that millions of young sturgeon might be developed 
in this way. He treats in detail of the dermal armature 
of the sturgeon’s body, illustrating this part of his sub- 
ject by numerous photogravures, describes the®organs 
of locomotion, the lateral line #stem, the viscera, and 
lymphatics. The sources of the food of this fish and its 
peculiar habits are next considered, and special informa- 
tion is Piven about the preparing of the flesh for mafkeis 
and the manufacture of the®'caviare. A very useful 
bibliography of the literature relating to the sturgeon is 
appended. This memoir is illustrated by twenty-two 
plates. 

e e 
° 
THE CATALOGUE OF THE WASHINGTON 
MEDICAS. LIBRARY. 


Index Catalogue of the Library of the Surgeon-Gengral's 
Office, U.S. Army. Vol. XI. Phadronus~-Rézent. 
Pp. 1102. (Washington, 1890.) ô 

n HE appearance of these very fine folios year by 

year for the last elefen years is a very good 
proof to all lovers of bodks and collections of books Jn 

Ee@rope that they have some, ° sympathetic fiends, “in, 

America who have the will and the power to make one’ 

¥ leag: of ther finest libraries well known through: 

the world. Its title ‘as the? Library, of the Surgeon.> 

Gengal’s Office may once have sounded like the name « 

of a collection of musty Blue bgoks tied together withe 

red tape; but, thanks to the energy of ite Librarian, 

Mr. J. S. Billings, which we feel constantty in the ' 





monthly publication of the /ndex* Meditus, everyoite 
knows now that it is nothing of she e kind,” bat * 
° he * > 
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* one gf the first medical libraries, if not the first, in 
the world, containirg much more medical literature 
than is to be found in whe libraries of the richer English 
“orporations, the Royal Colleges of Physicians and 
Surgeons, or of the more learned and active Sécieties, 
such as the Royal Medical and Chirurgical Society, or, 
indeed, in the British Museum or Bibliothéque Nationale. 
And though the Washington ‘Library is of comparatively 
recent date, going back only some thirty years, yet it 
contains a very fine collection of books both of the fif- 
teenth and sixteenth ceftturies ; and at the same time the 
great difficulty of the maker of a catalogue to a modern 

E library, viz.ethe immense mass of the newspaper and 
periodical literature of to-day, has been fairly f&ced and 
overcome. During the past year, 287 periodicals have 
been added to the list of those that are taken in, raising 
the total number to abou’ 7500, of which at least 3900 are 
current. The vast aggregate of articles in these are duly 
catalogued, each under the head of its subject-matter. It 
is not surprising, therefore, that we should find 80 of 
these large square folio pages filled in the present volume 
witff entries under the heading Phthisis, 78 under Puerperal 
Diseases, 67 under Pregnancy, and 56 under Pneumonia. 
Even as devoted entirely to a lesser matter like the pulse, 
there are catalogued 150 volumes and 350 articles in 
periodicals. The care witli? which t&e records of the 
smallest steps in the past history of medicine have been 
preserved is shown by the accumulation of twenty-five 
editions of the “ Pharmacopceia” of the Royal College 
of Physicians of London from the years 1657 to’ 1851. 
Under such headings as Psychology, we may see the 
wide range also of the larger subjects embracedein the 
Library, for the cotlection under this heading begins with 
many gxpositions of Aristotle, and does not neglect Plato, 
but takes in also the recent books of modern authors, 
such as the last edition of Herbert Spencer's “ Principles 
of Psychology” and Taine’s “De l'Intelligence.” The 
eleventh vqlume of this magnificent catalogue brings us 

*te “within measurable distance of the end; from the 
analogy of lesser works, ih fact, it seems probable it may 
be completed in three or at most four volumes, and it 
will then be a great monumgnt among modern catalogues, 
and in itg articles under subject titles form a most valu- 
able dictionary to all who are seeking a clue to the 
complete historical study of medicine and surgery. 

. i e A. T. MYERS. 





s OUR BOOK SHELF. 


Dictionary of Political Economy. Edited by R.e H, 
dnglis Palgrfve, F.R-S. Part I. Abatemeņt—Bede. 
(London : Macmillan and Co., 1891.) 


Tuts is a first instalment of what promises to be a very 
yaluable addition to the English library of political 
eçenonwy. The plan of, the work is laid down on bfoad 
¢ lines, and includes not only articles dealing with strictly 
@onomic subjects, and*expjanateons of Iggal and business 
g terms, bit good (thowghenecesgarily brief) accbunts®of 
historical events bearing on economic history, such as the 
e®tablishment and dewnfall of the atg/ers nationaux in 
e * Paris in%848, and biographical notices of deceased writers 
whose ‘life aml wark has had any connection with the 
development of economic theory or practice. That the 
ebiographical’section of the dictionary is conceived in a 
libgral spisit is sufficiently proved by the fact that the first 
part, noweunder review, includes notices of Addison and 
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Thomas Aquinas; the claim of the former.to a place in a 
dictionaty of political economy is based*in the main on 
the fact that he held an official position in the Goternmgnt 
of his tfme as one of the Lor&is Commissioners of Trade. 
This rather refhote cornection with econqnics may Be 
open to criticism; and it remains to be seen whether 
Mr. Palgrave will include În his dictionary the hofourgd 
names of William Wordsworth and Robert Burns. It is 
not, howeve® desiralgle to say apything in the way of® e 
criticism which should tend to narrow the scope of the 
work, Its interesteand vitàlėty depend, to a large degree, 
on its broad inclusiveness. 

«The biographical articles are particularly well done, and 
we would single out that on the la Mr. Bagebot for 
special commendation. It gives not only the dry facts of 
his career, but presentsea living picture of a peculiarly 
fascinating personality, and also @ very just estimate of his 
plage in, and services #, economic literature. Among the 
most important articles in the present instalment of 
the dictionary may be mentioned that on agricultural 
communities, by Prof. J. S. Nicholson, and that on banks. 
The former gives an admirable summary of the conditions 
of life in &xisting village communities in Russia and India, 
and also a digest of the results arrived at by the researches 
of Sir Henry Maine, Mr. Seebohm, and M. de Laveleye, 
as to the existence of various forms of village communities 
in the remote past in our own and ether countries. The 
article on banks gives an historical sketch of the 
development of banking in various cSuntries, contributed 
by different writers, each with special knowfedge of his 
own portion of the subject. Thus wee have broug 
together within the compass of a few pages dh account o 
the land banks and the Schulze Delitsch cred® banks of 
Germany, the savings banks (trustee and Post-office) of 
England, and the popular banks of Italy. 

The names of the contributors to the present volume, 
and also those who have promised their assistance in the 
preparation of the rest of the work, are a guarantee of 
its high value to all students of social and economical 
subjects. ° 


South Africa, from Arth Domination to British Rule. 
Edited by R. W. Murray, F.R.G.S. With Maps, &c. 
(London : Edward Stanford, 1891.) 


ONE of the objects of this book is to bring out the con- 
trast between Portuguese rule in South Africa and the 
influence exerted by England. The contrast is certainly 
striking enough ; and it is sfown most clearly, as in the 
preseht work, by a simple statement ef historic facts. In the 
first chapfer, Prof, Keane sketches the career of the Portu- 
guese in thevarious South African regions¢hey havedomin- 
ated. This is followed by translations from the “ Africa” 
of Dapper, a Dutch writer of the seventeenth century, 
showing that at that time the Portuguese stationed on 
the African coasts made no effort to acquire extefsive 
knowledge of the interior. The editor then regords the 
Main fgcts relating to the Dutch andeEnglish settlements 
in the south, and the recent movements northward to 
Bechuanaland, Matabeleland, and Mashonaland. Mr. J. 
W. Ellerton Fry, lafe of the Royal Observatory, Cape 
Town, Lieutenant offthe British South African Com- 
pany’s expeditfnay tqrcee gives an account of what he 
himself observed during the march into Mashonaland in 
1890; and much infofmation wjth gegard to the east 
coast of Africa®at Bejra, Pungwe, and the Zambesi is 
pyesertted in fiotes from the tiary and correspondence of 

r. Neville H. Bavigy late sur€eyor and hydrographer to 
thé Queensland Government, who, iit 1890, accompanied 
an expftd@ion sent to East Africa to discower whether 
there was any mineral pr other wealth in concessions 
granted by the Mo®ambique Company. The kook has 
not been very systempatigally planned; but it brings 
togegher so many fa@ts which arè not readily accessible 
€lsewhere, that it cangot fail to ingerest readers whose 

ee e 


2 + 


\. Sa 


t 
1841] ; 


5» 
e Y e 





NATURE 


© £ . r 
. ` ` 
"e565 


o 








e 
OcepBER I 
. . , i 
e 
attentjon is for any reason especially directegl to South 
Africa. It includes several exgellent maps, and two en- 
gravings of C@pe Town, showing Cape Town as it was 
in 1668; and aseit is in 1881. 


. 
oo 





S e~ 


© o 
LETTERS TO THE EDITOR. 


[The Editor does not hold himself, responsible Jor opinions ex- 

« pressed by his correspondents. Nether cam A? undertake 
to return, or to corfespond with the writers of, rejected 
manuscripts intended for thig er any other part of NATURE. 
No notice is taken of anonymous communications.) ® 


A Pink Marine Micro-organism. š 


WHILE dredgifg lately in Loch Fyne, I noticed through the 
clear water, in a little shallow bay on the north side of the 
entrance to East Loch Tarbert, a mumber of pink patches on 
the sand. These could just®be reached by wading from a boat 
at the lowest tides, and were then fouffd to be roughly cir@ular 
spots, about a foot in diameter, where the clean white sand was 
discoloured, most of the surface grains being almost exactly the 
tint of ordinary pink blotting-paper. 

Under a low power of the microscope, it is seen that the pink 
particles are ordinary clear quartz sand-grains, incr&sted with 
little bright pink jelly masses, generally of elongated or sausage- 
like forms, and averaging o'i mm. in length. Further mag- 
nification shows that each jelly mass is crowded with minute 
very short rods, or ellipsoids, of about o°0015 mm. in length, 
and about half as much ‘a breadth. 

‘This appears to be a micro-organism in the zooglcea condition, 
and I do not know that ayy such pink marine form, living 
clean sand, in pure sea water, has been noticed. It may possibly 
ge one of the forms of Beggiatoa rosea-persicina, but it does 
fot agree satisfactorily with any of the descriptions I have 
access to h@re. I have still some of the material alive én sea 
water, and shall,be glad to hand it over to any biologist who “is 
now working specially at such forms, and would like to inves- 
tigate this one. W. A. HERDMAN. 

University College, Liverpool, October 6. 





Advertisements for Instructors, 


THE friends of technical education can no longer complain 
that the subject is not receiving atfention. The nufmerous ad- 
vertisements for instructors of all sorts, from County Councils 
and other bodies, colleges and schools are full evidence that 
much is being attempted. 

Whether all ihe plans and proposals and experiments will 
lead to the hoped-for results only time will show. Some of us 
have our doubts as regards many of them. 

Meantime, one of the advertisergents deserves a passing 
notice. A well-knowng technical school is in search ef “a 
demonstrator in the Metallurgical Department to take the lec- 
tures in geology and mineralogy, and to give instruction in 
dry assaying and’ in iron and steel analysis” (see NATURE 
of this week). : 

This is certainly a large and considerably mixed ‘“‘ order,” 
pes eer to make thoughtful people wonder what sort of in- 
struction is expected to be given by this gifted person (who is 
to have the princely sum of £100 per annum); and whether, if 
the" “‘ metallurgical demonstrator” is to throw in geology 
and mineralogy as a sort of extra to his own special Work, the 
other demonstrators and professors are expected to be equally 
widely qualified ; let us say a chemical demonstrator to give 
lectures on meghanical efigineering aÑ ship-building ? 


Newcastle-on-Tyne, October 1g. ® . 
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ee “Rain-makhhg,” = 

I THINK the following will beeofsinterest tqyour readers in 
connection with the ‘‘rain-mgking ” experimgnts in Texas. On 
October 1, at 5 p.m,, five tons of gunpowder was exploded 
in a single tlast at the Penrhyn slate quarries in order to clear 
away a very large mass ôf useless rock. A stroftg @ind had 
been blowing all day, and the clouds, though heavy, were high ; 
there ha% been no Yain, aad not much Sunshine, and the tem- 
perature was somewhat lew. 


Immediately alter the explosion the *wgnd fell to a Gead calm, 
NO.*T146, VOL. Aæ] „o 7 ` 
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which lasted about 5 or 6 misutes, and 20 nfinutes later a 
fine rain began to fall, which soon.became heavy and continued 
for an hour anda half. By 7 p.m. all disturbances produ®ed by 
the explosion had apparently passed away, and the weather was 
again similar to what it had been duritg the day. The rainfall 


was entirely local, there being none, as far as I could learn e 


outside g radius of 6 or 7 miles from the quarry. 
W. R. PIDGEON. 





Alum Şolution, 


WITH reference to the question raised By Mr. II. N, Draper 
in NATURE, vol. xliv. p. 446, as to the pracijcal superiority of 
an alum solution over simple water in absorbing such radiations 
as are chiefly instrumental in producing heat, I may recall scfne 
experiments mmde by myself five years ago (Brit. Assoc. Report, 
1886, p. 309). Thesource of radiation employed was a paraffin lamp 
with a glass chimney, the various solutions were @ontained in a 
glass cell vith parallel sides, and ghe ‘‘ radiometer ” was a deli- 
cate thermopile, the face of which wag blackened with camphor 
smoke, The following results, among others, were obtained : — 
Diathermancy. 

1000 
197 
200 


Solutions, &c. 
Empty cell... ae 
Water distilled 
Water from tap eis 
Alum, saturated solution 204 


It is clear therefore that, at least under conditions like those 
of my experiment, plain water will answer the purpose qf an 
absorbent rather better than an alum solution. Possibly the 
“alum cell” tradition resis upon no better foundation than many 
others, which are generally accepted simply because it does not 
occur to people to question them. 


ô e è SHELFORD BIDWELL, 
ctober 10. 





° B.Sc. Exam, Lond, Univ. 1892. 

THERE are, I believe, in London at the present time a number 
of men desirous of offering geology as one of three subjects 
required at the Degree Examination in Science, but who are 
deterreg from so doing by the fact that it is impossible to 
obtain adeguate evening class tuition in this subject. 

«Enquiries at the various teaching institftions have failed to 
discover a single opportunity for working up to the rgquired 
standard in both theoretical and practical branches. 

I have therefore laid the matter Before Prof. Wiltshire, of 
King’s College, Strand, with the result that he has very kindly 
consented, in theevent of enough men requiring it, to supple- 
ment his lectures on geology and mineralogy by a gourse of in- 
struction fn petrology, embracing the study of hand speciw®ys 
and microscopical examination ofereck sections. 

By giving publicity to the matter, it is hoped that a sufficient 
number of B.Sc. candidates will be forthcoming to* ensure the 
establishment of this class. P 

The time-table for the complete course will be as follows :— 


® Petrology ... 6-7pm. ° 


Monday Mineralogy y- 7-8 
į Geology `... 8-9 


The lectures and practical Sork, together with the summer 
field excursions, under the direction of Prof. Wiltshire, will 
prove a great boon to such as are prevented from attending*’day 
cougses, and will undoubtedly secure admirable preparation for 
the examination specified. è ° 

I shalle glad to hear from anyone interested in*the matfer, 
so that arrangements may at oncegbe made for the firstsitting 
to take place on Monday, Oqpober 19. @ ° 

EDWARD 

People’s Palace, Mile End Road, È. 
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e Seme Noteg. . N 

THOSE who have visited Venice in springeknow how rampant 
‘tmosquttoes become after the flight of the swallows, which heve 
kept them in check, for the north—usually in May. e 

A word for the sparrows—which haf been wry actiwe in the 
gardens hereabouts this season, preying bA the green flies and 
larvee infesting the creepers and ferns in, particular f but ver 
few starlings have been observed, to the great in¢rease of earth? 

° , 
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e worms in the lawns, The crane-fly, which usually swarms in 
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? the molecules. 


the figdds of the Mansfield estate in September, has been very 
rare, too, this season. «The dragon-fly visited us this summer 
for the first time. ` 

Apropos to the records of the “‘rare phenomenon,” such a 
Summer aurora was observed at Rothbury, Northumberland, in 
the latter half of August 1880. ° 

To conclude this farrago of notes: for ‘‘ zoz pas travaillés ” in 
Mr. Sclater's quotation of the Prince of Canino’s words (xliv. 
p- 518), read “aont, . .” J. J. WALKER. 

Hampstead, N. W.9 October $ 
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THE MOLECULAR PROCESS IN MAGNETIC 
INDUCTION. } . 


AGNBTIC ipduction is the name given by Faraday 
to the act of becoming magnetized, which certain 
substances perform when they are placed ina magnetic 
field. A magnetic field is the region near a magnet, or 
near a conductor conveying an electric current. Through- 
out such a region there is What is called magnetic force, and 
when certain substances are placed in the magnetic field 
the magnetic force causes them to become magnetized by 
magneticinduction. An effective way of producing a mag- 
netic field is to wind a conducting wire into a coil, and pass 
ac@rrent through the wire. Within the coil we have a 
region of comparatively strong magnetic force, and when 
a piece of iron is placed there it may be strongly mag- 
netized. Not all substances possess this property. Puta 
piece of wood or stone or copper or silver into the field, and 
nothing noteworthy happens; but put®a piece of iron or 
nickel or cobalt and at once you find that the piece has 
become a magnet. These three metals, with some of their 
alloys and compounds, stand out from all other substances 
in this respect. Not only are they capable of magnetic 
induction—of becoming magnets while exposed to the 
action of the-magnetic field—but when withdrawn from the 
field they are found to retain a part of the magnetiam they 
acquired. They aJl show this property of retgntiveness, 
more or less. In some of them this residual magneti8m 
is feably held, and may be shaken out or otherwise 
removed without diffigilty. In others, notably in some 
steels, itis very persistent, and the fact is taken advantage 
of in the manufacture of permanent magnets, which are 
simply bars of steel, of proper quality, which have been 
« Subjected & the action of a strong magnetic fiel@. Of all 
substances, soft iron is thegnost susceptible to the action 
of the field. It can also, under favourable conditions, 
retain, when taken out of the field, a very large fraction 
of the magnetism that has hgen induced—more than nine- 
tenths—more, indeed, than is retained by steel; but its 
hold of this, residual magnetism is‘hot firm, and for that 
reason it Will..not serve as a material for permanent 
magnets. My -purpose to-night is to give some account of 
the molecular process through which we may conceive 
magnetic induction to take place, and of the structure which 
makes residual magnetism possible. 

When a piece of iron or nickel or cobalt is magnetized 
by induction, he magnetic state permeates the whole 
piece. It'is not a superticial change of state. Break the 
piecednto as many fragments as you please, and you will 
find that every one ef these iga magnet. In seeking an 
explanation:of magnetjc quality we must penetrate, the 
inherin®st framework @f the substance—we must go to 


: ® 
Now,.in a molecular 





We might suppose, with 
Poisson, that edth molecule becomes magnetized when 
tife field begins to att. 

° Weber, which says that the molecules of iron are always 
magnets, And*thatevhat the field does is to turn them so 

! Abstratt of a Friday Evening Discourse delivered at the Royal Institution, 

@gn May 22, 1891, by f. A. Ewing, M.A 
Meghanies and Mechanism in the University of Cambridge. 
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Ka ë third Stage (c) 
theory*of magmetism there are 
.& two possible beginifhgs. 


Or we may adopt the th€ory of. 


., F.R.S., Professor of Appliede! 


that they fice more or less one way. Aggording tb this 
view, a virgin piece of iron shows no magnetic polarity, 
not bec&use its molecules are pot ey but because 
they lie so thoroughly higgledy-piggledy a’ regafds diyt- 
tion that noegreater number Point one way than another, 
But when the magneti force of the field begins to act, 
the molecules turn in regpgnse to it, and so a pyepon- 
derating number,come to face in the direction in which 
the magnetic force is appWed, the result of which is that 
the piece as®a wholegSshows maggetic polarity. All the® * 
facts go to confirm Weber’s view. One fact in particular 
I may mention ateonce—fteis almost conclusive in itself, 
When the molecular magnets are all turned to face one 
wy, the piece has clearly received as much magnetization 
as it is capable of. Accordingly, if*Weber’s theéry be 
true, we must expect to find that in a very strong mag- 
netic field a piece of ion or other magnetizable metal 
becomes saturated, so that it cannot take up any more 
magnetism, however®much the field be strengthened. 
This is just what happens: experiments were published 
a fevayears ago which put the fact of saturation beyond a 
doubt, and gave values of the limit to which the intensity 
of magnetization may be forced. 

When a piece of iron is put in a magnetic field, we do 
not find that it becomes saturated unless the field is 
exceedingly strong. A weak field induces but little 
magnetism ; and if the field be strengthened, more and 
more magnetism is acquised. ‘his shows that the 
molecules do not turn with perfect readiness in response 
to the deflecting magnetic forcg of the field. Their 
turning is in some way resisted, and this Tesistance is 
overcome as the field is strengthened, so that the magy 
netism of the piece increases step by step. What is the 
djreceing force which prevents the molecule$ from at 
once yielding to the deflecting influence of the field, and 
to what is that force due? And again, haw comes it 
that after they have been deflected they return partially, 
but by no means wholly, to their original places when the 
field ceases to act? 

I think these questions receive a complete and satis- 
factory answer when we take account of the forces which 
the molecules necessarily exert on one another in con- 
sequence of the fact that they are magnets. We shall 
study the matter by examining the behaviour of groups 
of little magnets, pivoted like compass needles, so that 
each is free to turn except for the constraint which each 
one suffers on account of the presence of its neighbours. 

But first let us see more particularly what happens 
when a piece of iron or steef or nickel or cobalt is mag- 
netized hy means of a field the Strength of which is 
gradually augmented from nothing We may make the 
experiment by placing a piece of iromin a coil, and 
making a current flow in the coil with gradually increased 
strength, noting at each stage the relation of the induced 
magnetism to the strength of the field. This relation is 
observed to be by no means a simple one: it may be 
represented by a curve (Fig. 1), and an inspectien of the 
Curve yill show that the process is divisible, broadly, into 
three tolerably distinct stages. In the first stage (a) the 
magnetism is being acquired but slowly: the molecules, 
if we accept Weber's Upory, are net responding readily— 
they are rather hard,fo turn. In the se@ond stage (4) 
their resistanc€ to urging has # a great extent broken 
down, and the piece is gaining magnetism fast. In the 
e rate*of increment @£ magnetism falls 
off: we are there appyogching the condition of satura- 
tipn, though fhe. process is ‘still a good way from being 
completed. i. © 

Further, if we stop at any point of the process, such as 
P, and® gfadually reduce the čurrent in the coil until 
there is no current, andgthereforeeno magnetic field, we 
shall get a curve Itk® the dotted dine PQ, the heht of Q 
showing #he amount of the residugl magnetism. 

j Ifgve make this e®periment ata point in-the firs? stage 
e 
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(a), we shall fiåd, as Lérd Rayleigh has shown, little or 
no résidual mmgnetism ; if we Make it at anyoint in the 
second staged’), we shall find very much residual mag- 
netism ; and if we makeet at any point in the third stage 
à, we Shall find only a liftle more residual magnetism 
than we should have found by making tle experiment 
at the enel ef stage 4, That part of the turning of the 
molegules which goes on ig stage a contributes nothing 
te the residual magnetism. That part which goes on in 
stage ¢ contributes little. Bet that part of fhe turning 
which goes on in stage 4 contributes very fuch. 





In some specimens of magnetic metal we find a much 
s e 





z MAGNETIC FORCE 
p) 


e ° Fi. 1. PA 
æharper separdtion of the three stages than in others. By 
applying, strain in certain ways it is possible to get the 
stages very clearly separated. Fig. 2, a beautiful án- 
stance of that, is taken from a paper by Mr. Nagaoka 
—one of am able band of Japanese workers who are 
bidding fair to repay the debt that Japan owes for its 
learning to the West. It shows how a piece of nickel 
which is under the joint action of pull and twist becomes 
magnetized in a growing magnetic field. There the first 
stage is exceptionally prolonged, and the second stage 
is extraordinarily abrupt. ° © 
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The bearifig of all this on fie Miolecular theory will be 
evident when we turn*to thése models, consisting of an 
assemblage of little pivoted. magnets, which pay be 
taken to represent, mo doubt in a vey crude way, the 
molecular structure of a jnagnetizable metal. I have 
here some large models, where the piyoted magnets are 
pieces of sheet steel, some cut int® short flat bars, others 
into diamond shapes with pointed ends, others into 
shapes reSembling mushrooms or umbrellas, fngin these 
the Har aie field is*produceds by qneans of a coil of in- 
sulatef wire wound of a large wooden frame below the 
magnets. Some of these ar@arranged with tle pivots on, 
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a gridiron or lazy-tongs ofejointed woodegbars, so%h v. 
we may readily distort them, and vary the distances ofe 
the pivots from one another, to imitate some of th@eitects 
of strain in the actual solid. But*to display the expe:i- 
ments to a large audience a lantern model will serve best. 
In this one.the magnets are got by taking to picecgs 
numbers of little pocket compasses. The pivots are 
cemented to a glass plate, through which the light passes 
in such a way as to project the shadows of the magnets 
on the screen. The magnetic force is applied by means 
of two coils, one on eithtr side of the assemblage of 
magnets and out of the way of the light, which together 
produce a nearly uniform magnetic fiel throughout the® 
whole group. You see this whan I make manifestethe 





Fic. 3. 


field in a well-known fashion, by dropping iron filings on 
the plate. 

We shall first put a single pivoted magnet on the plate. 
So long as no field acts it is free to point anyhow —there 
is no direction it prefers, to any other. As soon as I 
apply’ even a very weak field it responds, turning at once 
into the exact direction of the applied force, for there was 
nothigg (beyond a trifling friction at the pivot) to prevent 
it from turning. 
* Now try two magnets. I have cut off the current, so 
that there is at present no field, but you see at once that 
the pair has, so to speak, a will of its own. I may shake 
or disturb them as I please, but they insist on taking up 
a position (Fig. 3) with the north end of one as close as 
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e e 
possible to the south gndof the other. If disturbed®they 
return to it: this configuration js highly stable. Watgh 
what happens when the magnetje field acts witheradwally 
growing strength. At first, so long as the field is weak® 
Fig. 4), there ie but litte de@ecfon ; but as the deflectn 
Mereases it is evident that the ability is beihg lost, thes 
state is getting more and more critica, until (Fig. 5) the 
tie that holds them together seems to break, and they ° 
suddenly turn, with violent swinging, into almést perftct e 
alignment with the magnetic force Je Mow®l gradually 
remnove the force, and you see that they are slow to ® 
return, but a stage comes when they swing back, anda 
e? ‘e o 
s . 
e . 


kd e 
e as¿n the former case~-when magnetic force is applied,e 
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ecomplete removal of the force brings them into the con- 
dition gvith which we began (Fig. 3). 

If we were to picture a piece of iron as formed of a 
vast number of such pajrs of molecular magnets, each 

ir.far enough from its neighbours to be practically out 
gee of their magnétic influence, we might deduce 
many of the observed magnetic properties, but not all. 


l 
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In particular, we should not be able to account for so 
much residual magnetism as is actually found. To get 
that, the molecules must make new connections when the 
old dhes are broken ; their relations are of a kind more 
complex than the quasi-matrimonial one which the ex- 
periment exhibits. Each molecule is a member of a larger 
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community, and has probably many neighbours close 
enough to agect its conduct. é 

e We get a better idea of what happens by considering 
four magnets (Fig. 6). At%ifst, in the absence of deflect- 
ing magnetjc force, they group themselves in stable pairs 


-~in one of a number of possible combinations. Then— 
: e 
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e they are at first slightly deflected, in a nfanner that exactly 
tallies withewhat I hav® called the stage a of the magnet- 
izing process. Néx?comes instability. The original ties 

eak up, and the magnets swing violently round; but 
nding a ngw possibility of combining (Fig. 7), they take 
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to that. Fimally, as the field is further strengthened they 
are drawn into perfect aligament with the applied mag- 
netic forée (Fig. 8). A Š 
We see the same three stages in a måltifon® gro 

(Figs. 9,%0, 41). At first, th® group, if it is shuffled By. 
any casual distufbance, ¢rranges itself at randam in line’ 
that give no resultant polarity (Fig. 9). A weak force pro- 
duces no more than slight quasi-elastic deflections; a 


stronger force breaks up the old lines, and forms new ones 
(J e 
e . 
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more favourably inclined tÒ the direction of the force 
(Fig. 10). A very strong force brings about saturation 
(Big. 11). a; ° ° 

In an actual piece of iron there are multitudes of groups 
lying differently directed to begin with—ptrhaps also 
differant as regards the spacing of their membess. Some 
enfer the second stage while others are stjll in the first, 
and soon. Hence, the curve of magnetizatign does not 





consist*of perfectly sharp’ steps, 
lines of Fig. 1. *® e 
Notice, again, how the behaviour of these assemblages 

of elementary magnets agrees with what I have said 
about residual magnejism, If we sop strengthening the 
field before the firgt®stage is passed—before any of the 
magnets RA become ynstgble an@have tumbled round 
Pinto new places—the smal} ceflectton simply djsappears, 
P 


but has the rounded out- 
e 


a @e e 


. ee 
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and thete is no sesidual effect on the configurati®n of the 
group. But if we carry the provess far enough to have ' 


unstable deflections, the effects of these persist when the 
fordyis refnoveds for the magnets_then retain the new 
e 





e. 
Fic, ro. 
grouping into,which they have fallen (Fig. 10). 
And again, the quasi-elastic deflections which 
go on during the third stage do not add to the 
residual magnetism. 





ee 

Notice, further, whate happens, to ethe group if after 
applying # magnetit force in one dire&tfon and removing 
it, I begin to apply forge in thg opposite directgon. At 


first thete isgittle reductiog of the regédual polarity, till a 
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stage is reached when instability begins, and then reversal 
‘ occurs with a rush. We thus find a close imitation of all 
: the features that are actually observefl when iron or any 

of the other magnetic metals is cawied through a cyclic 


magnetizing process (Fig. 12). The effect of any such e 


| process is to form a /oop in the curve which expresses 
the relation of the magnetism to the magnetizing force. 
The changes of magnetism always lag behind the changes 
of magnetizing force. This tendency to lag behind is 
called magnetic Aysterests. * ° 
We have a manifestation of hysteresis whenever a mag- 

netic metal has its magnetism changed if any manner 
through changes in the magnetizingeforce, unless indeed 
the changes ag so minute as to be confined to what I 
| have called the first stage (a, Fig. 1). Residual magnetism 
į is only a particular case of hysteresis. ° 
ı Hysterefs comes in whatever be the character or 
, cause of the magnetic change, provided it involves such 

deflections-on the part of the molecules as make thenr 
: become unstable. The unstable movements are not re- 
. yersible with respect to the agent“which produces them ; 
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Fic. 12.—Cyclic reversal of magnetizatio®. in soft iron (Aa), and in the same iron when 


hardened by stretching (8B). á 


e 
that is to say, they are not simply undone step by step as 
the agent is removed. . 
We know, on quite independent grounds, that when 
the magnetism of a piecgof iron or steel is reversed, or 
indeed cy@ically altered in any way, some workeis spent 
in performing the operation—engrgy is being given tg the 
iron at one stage, and is being regovered from it ®t 


a net4oss, or rather a waste of energy. It may beghowe 
that this waste is proportional to tlle area of the loop in 
dur diagrams. Tis energy is dis#pated ; that is to say, 
' it i@scatt@red and rendered uselgsse it takes theeform of 
heat. The iron core of a transformer, foreinstance, which 
ishaving its magnetism reversed with every pulsation oF 


reason ; indeed, the loss of energy Which happans*in it, 
in consequence of magnetic hysteresis, ifa serioug draw- 





distributing electricity. It is the chief reason svhy thgy” 
e 


another ; but when the cycl® is taken as a whole, there is 
y , js 


back to the efficiency of alternating-qurrent systems of a 
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the alternating current, tends to become hot for this very* * e 
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require mach more coal’to be burnt, for every unit of 
electricity sold, than direct-current systems require. 

Phe molecular theory shows how this waste of energy 
occurs. When the molecule becomes unstable and 
tumbles violently oV@r, it oscillates and sets its neigh- 


e bours oscillating, until the oscillations dre damped out 


by the eddy currents òf electricity which they generate in 
the surrounding conducting mass. The useful work that 
can be got from the molecule as it falls over is less 
than the work that is doge in replacing it during the 
return portion ofthe cycle. This is a simple mechanical 
p fro the fact that the movement has unstable 
ases. 
è I cannot attempt,{n a single lecture, to do more than 


| of 


| 


glance at several places where the molecular theory seems . the load is being put on are not semply undon 


2 eee) yt 
e 

alteratiog of physical condition on the magnetism of 
iron, we Rave to distinguish between the®primitive effect, 
whicheis often very ma, and is not retersible, and the 
ultimate effect, which is seeéh only afer tha moleqular 
structere has become songewhat settled through Many 
repetition? ofethe progess. Experiments on the effecgs of | 
temperature, of strain, and so forth, have lo&g ago shown 
this distinction to be ex@eedingly important : the mole- 
cular theory m%s it perfectly intelligible. £ 
Further,ghe theegy makes plain another curious resylt, 
experiment. When we have%oaded and unloaded the 
iron wire many gmes ower, so that the effect is no longer . 
coriplicated by the primitive action I have just described, 
we still find that the magnetic changes which occur while 
step by 





to throw.a flood of light on obscure and complicated | step, while the load is being: taken*Off. Let the whole 
facts, as “soon as we recognize that the copstraint of | load be divided into several parts, and you will see that 


the molecules is due to their mutual action as magnets. 
It has been knownesince the time of Gilbert that vibra- 
tion greatly facilitates the process of magnetic induction. 
Let a piece of iron be briskly tapped while it lies in the 
magnetic field, and it is found to take up a large addition 
to its induced magnetism. Indeed, if we examine the 
successive stages of the process while the iron is kept vè 
brating by being tapped, we find that the first stage (a) has 
practically disappeared, and there is a steady and rapi 
gfowth of magnetism almost from the very first. This 1s 
intelligible enough. Vibration sets the molecular mag- 
nets oscillating, and allows them to break their primi- 
tive mutual ties and to respond to weak deflecting forces. 
For a similar reason, vibration should tend to reduce the 
„residue of magnetism whith is left When the magnetizing 
force is removed, and this, too, agrees with the results of 
observation, e 
Perhaps the most effective way to show the influence of 
vibration is to apply a weak magnetizing force first, before 
tapping. If the force is adjusted so that it nearly but not 
quite reaches the limit of stage (2), a great number of the 
molecular magnets are, so to speak, hovering on the 
verge of instability, and when the piece is tapped.they go 
over like a house of cards, and magnetism is acquired 
witl®?a rush. Tapping always has some effect of the same 
kind, even though there has been no special adjustment 
of the field. 3 
And other things besides vibration will act in a similar 
way, pregipitating the break-up of molecular groups when 
ethe ties are already strained. Change of temperature 
will sometimes do it,eor the application or change of 
mechanical strain. Suppose, for instance, that we apply 
pull to an iron wire while it hangs in a weak magnetic field, 
by making it carry a weiglt. The first time that we put on 
the wejght, the magnetism of the wire at once increases, 


often very greatly, in consequence of the action I have just ! 


described (Fig. 13). The molecules have been on the verge 
eof turning,end the slight strain caused by the weight is 
enough to make them go. "Remove the weight, and there 
is only a comparatively small change in the magnetism, 
fôr the greater part of the molecular turning that was done 


| 





the magnetism has two different values, in going up and 
i coning down, fog one and the same intermediate value 
of the load. The changes of magnetism lag behind the 


changes of load : in other words, there is Ays/eresés in the 
% á 


= 
2 
kani 
ul 
z 
a 
' s 
= 





e 
. _@ . . 
Fi@ 13.—Effects of loading a soft iron wire in a constant field. 


s 
relation of the magnetism to the load (Fig. 14). This is 
because some of the molecular groups are every time 
being broken up during the loading, and re-established 
during the unloading, and that, as we saw already, in- 
volves hysteresis. Consequently, too, each Igading and 
unloading requires the expenditure of a small quantity of 


when the weight was put on is not undone whey it is | energy, which goes to heat the metal. 


gaken off. Reapply the weighf, and you find again but 
little change, though there are still traces of the kind of 
action which the first application brought about. That is 
to say, there are s@me groups of molecules which, though 


e they were not brokers up in the first application pf the 


‘weigM, yield now, because they have lost the support 
they then obtained fyom neighbours that have now es- 


| 


Moreover, a remarkably interesting conclusion follows. 
This hysteresis, atd consequent dissipation of energy,’ 
will also happen thogh there bê no magpetization of the 
piece as a wole : if depends pn the fact that tbe mole- 
cules are magnéts, ® Accordingly, we should expect to 
finds and experiment eonfirms this (see Phil: Trans., 1885, 
p. 614), that ¢f the wire is loaded *fhd unloaded, ever 


‘tered into new combjnations. „Indeed? this kine of agtion | whea no magnetic fietd®acts and there is no magnetism, 


may often be, traced, “always diminishing in amount, 
during several successive applications and removgls of the 
eload (see Fig. 13); and it is only when the process of 
loading has been meny times repeated that the magnetic 
change brotight about by loading is just opposite to the 
magnetic change brought about by unloading. 
- +, Whenever, indeed, we are observing the effects of am 
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‘its physical qwalitigs which are changed by the load will 


change in a manner involving hysteresis. In particular, 
the Jengéh will be less for theesame load daring loading 
than during pniogding: so that,work may be wasted- in , 
every cycle of loads. ‘There can be no such ihing as per- 
fect elagticity in a magnetizable petal, unless, indeed, the 
range of the straig “is s® very narrow that none of the 
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molecule$ tumble through unstabłe states. T&is may | Fig. 15, from one of Hopkinson’s papers, shows what is 
have something «o do with thé fact, well known to ; observed asthe temperåture of a piece of steel is gradualiy 
engineers,e ga gumerous erepetitions of a straming j raised. The sudden loss of magnetic quality occurs when 
actioty so slight as to be safg enough in itself, have a the metal has become red-hot ; the magnetic quality is re- 
dangerous effect on the structure of iron or steel. | covered when it.cools again sufficiently to cease to glow. 

Another th®:#on which the theory throws light is the Now, as regards the first effect—the-increase of suscepti- 
phenomenon of time-lag in mageetization. When a piece bility with increase of temperature—I think that is a con- 
of irdn is put into a steady magnetic fieJd, it does not ' sequence of two independent effects of heating. The 
take instantly all the magnetism that Will take, if time , structure is expanded, so that the molecular centres lie 

e allowed. There is a gradual creeping up of the mag- further apart. But the freedor& with whieh the molecules 

. netism, which is most noticeablg when the field is weak - obey the direction of any applied magnetic force is in- 


and when the iron is thick. 


in which a group of little magnets breaks up when a mag- , being thrown into vibration. 


If fou will watch the manger ' creased not by that only, but perhaps even ore by their 


Whey the field is weakp 


netic force is applied tp it, you will see that the process, heating consequently assists magnetization, sometiines 


is one that takes time. 
some outlying one which is comparatively unattached— 
as we may take the surface molecules in the piece of iron 
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Fic. 14.~~Cycle of loading and unloading. 
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to be. It falls over, and then its neighbours, wéakenëd 
eby the loss of its support, follow suit, and gradually the 
disturbance propagates Hself from enolecule to molecule 
throughout the group. In a very thin piege of iron—a 
fine wire, for instance—th€re ar so meny surface mole- 
cules, in comparison with the whgle number, and ,con- 
sequently so many oiits which may beqpme origins of 
disturbance, that the breaking up ef the mojecular gom- 
munities is too soon over tg allow much,of this kind of 
lagging to be noticed. e 7 

Effects of temperature, again, miy be interpreted by 
help’ of the Molecular theory. When iron or Mickel or 
cobalt is heated in g wefk magnetéc fidd, its susceptibility 
to magnetic induction is observed to increase, until a stage 
is reached, at a rather high tempe@ature, when th 
quality vanishes almost seddenly an 
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The first molecule to yield is , 
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very greatly, by hastening the passage from stage a to 
stage 6 of the magnetizing process. And it is et least a 
conjecture Worth consideration whether the sudden loss of 
magnetic quality at a higher temperature is not due to the 
vibrations becoming so violent as to set the molecules 
spinning, when, of course, their polarity would be of no 
avail to produce magnetization. We know, at all events, 
that when the change from the magnetic to the non- 
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magnetis state occurs, there is a profound molecular 
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' solid iron to possess. 
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ejħagnetic , 
almost completely... 


change, and heat is absorbed which is given out again 
when the reverse change takes place. In cooling from a 
réd heat, the iron actually extends at the moment when 
this change takes place (as was shown by Gore), and so 
much heat is given out that (as Barrett observed) it re- 
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el ic. 15.—Relation of magnetic inductive capafity to temperature in hasıl 
steel (Hopkinson). 


; glows, be@oming brightly red, though, just before the 


change, it had cooled so far as tp,be quite dull. [Expeii-* ° 


ment, exhibiting retraction and re-glow in cooling, shown 
by means of a Jong iron wire, heated to redness by the 


; electric current.] The changes,which occur in iron and 
steel about the temperature of redness are very complex, 


and I refer to this as only one- possible direction is which 
a key to them may be sought. Perhaps the fulé explana- 
tion belongs as much to chemistry Ss to physics. 

An fnteresting illustration @f the use of these model8 
has reached me, only to-day, from New York. Ina 
paper just published in the Zvectrical World (reprinted 
in the E/ectricéan for May 29, 1891), Mr. Arthur Hoopes 
supp8rts the theory I have laid before you by giving 
curves whéch show the connection, experimentadly found 
by him, between the resultant polarity of a group of dittle 
pivoted magnets and thastrygngth ofgthe magnetic hekl, 
when the field is applied, removed, reversed, and so on. 
I shafl draw these curves on the screen, and roggh æ? 
they are, in consequence of thè limited number of 
magnes, gou seesthat they sugce@d remarkably well iny 
repfoducing the features which eveeknow the curves for 


“It mfty, perhaps, be fairly claimed that the models 


. 
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whose behaviour we have been considering have a wide» *. 


application in physics than merely to glucidate enagnetic 
processes. The molecules of bodies may have polarity 


which is not magnetic at all—polarity, fer instance, due to , 


mselvesjn’ 
i 
e 
e 
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static electrification— under which they group the 
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e* Stars. *The questio 
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stable forn®%s, so that energy is dissipated whenever these | tangentiel components with the solar movemertt; and 


are broken up and rearranged. When we strain a solid 
body beyond its limit of elasticity, we expend work irre- 
coverably in overcoming, as it were, internal friction. 
What is this internal friction due to but the breaking and 
making of molecular ties? And if internal friction, why 
stot also the surface friction which causes wdtk to be 
spent when one body rubs upon another? In a highly 
suggestive passage of one of his writings, Clerk Maxwell 
threw out the hint that magy of the irreversible processes 
of physics are du@ to the breaking up and reconstruction 
of molecular egroups. The models help us to realize 
Maxwells notion, and, in studying them to-night, I think 


< We may claim to hale been going a step or two forward 


where that great leader pointed the way. ° 
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THE SUN*S MOTION IN SPACE. 


CO CIENCE needed two thousand years to disentangle 
the earth’s orbita? movement from the revolutions 
of the other planets, and the incomparably more arduous 
problem of distinguishing the solar share in the confusetl 
multitude of stellar displacements first presented itself as 
possibly tractable little more than a century ago. In the 
lack for it as yet of a definite solution there is, then, no 
ground for surprise, but much for satisfaction in the large 
measure of success attending the strenuous attacks of 
which it has so often been made the object. 
Approximately correct knowledge as to the direction 
and velocity of the sun’s franslation®%is indispensable to a 
profitable study of sidereal construction ; but apart from 
some acquaintance with the nature of sideread construc- 
tion, it is difficult, if not impossible, of attainment. One, 
in fact, presupposes the other. To separate a common 
element of motion from the heterogeneous shiftings upon 
the sphere of three or four thousand stars is a task 
practicable only under certain conditions. ‘bo begin 
with, the proper motions investigated must besestablished 
with gencral exactitude, The errors inevitably affecting 
thers must be such as pretty nearly, in the total upshot, 
to neutralize one angther. For should they run mainly 
in one direction, the result will be falsified in a degret 
enormously disproportionate to their magnitude. The 
adoption, for instance, of a system of declinations as 
wuch as%” of arc astray, might displace to the extent 
of 10° north or soutgethe point fixed upon as the 
apex of the sun’s way (see L. Boss, Asir, Four., No. 213). 
Risks ort this score, however, will become less formidable 
with the further advance @f practical astronomy along a 
track definable as an asymptote to the curve of ideal 
perfectfon. ° 
Beside? this obstacle to be overcome, there is another 
which it wil soon be possible to evade. Hitheyto, in- 
quiries into the solar mo®ement have been hampered 
by the necessity for preliminary assumptions of some 
knd as to the relative distances of classes of stars. But 
all such assumptions, especially when applied to selected 
lists, are highly insecure; and amy fabric reared upon them 
fhust be*considered to stand upon treacherofs ground. 
Thee spectrographic method, however, here fortunately 
cémes into play. & Proper gm@tions” are only angular 
velocities. They tell nothing as to the value of the per- 
gpectiwe element they gnay be supposed to include, or as 
to the real rate of going of the bodies they are attributed 
the spere upon which, they gare 
measuréd has been dtherwise &scertained. But the dis- 
placenients of tines in stellar spectra give directly the 
actual velocities relative to the earth of the dbserved 
of their distances is, therefore, at 
once *limirated, ẹ Now the radial component of stellar 
motion is mixed up, precisely in the same way as the 
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since complete knowledge of it, in a sufficient number of 
cases$is rapidly becoming acgessible, while knawledge of 
tangential velocity must for a long timeéremafh par&l or 
uncertain,the advantage 8f replacing the discussion of 
proper motins by that of motions in line of sight is: 
obvious and immediate. gaa the admirable wor carried 
on at Potsdam during the last three years will soon afford 
the means of g so in the first, if only a preliminary 
investigation of the¥solar translagion based upon measufe* 
ments of photographed stellar spectra. 

T he difficulties, then? æused either by inaccuracies in 
star-catalogues or by ignorance of star-distances, may be 


. 
a 


overcome; but there is a third, impossible at present to e 


*be surmounted, and not without niisgiving to be passed 
by. All inquiries upon the subject of the advance of our 
system through space start with an hypothesis most un- 
likely to be true. The method uniformly adopted in them 


~-eand no other iÐ available—is to treat the z#herent * 


motions of the stars (their so-called smotus pecultares) 
pe, que indifferently in all directions. The steady 
drift extricable from them by rules founded upon the, 
science of probabilities is presumed to be solar motion 
visually transferred to them in proportions varying with 
their remoteness in space, and their situations on the 
sphere. If this presumption be in any degree baseless, 
the result of the inquiry is ro tanto falsified. Unless the 
deviations from the paraljactic lime of the stellar motions 
balance one another on the whole, their discussion may 
easily be as fruitless as that of observations tainted with 
systematic errors. It is scarcely, however, doubtful that 
law, and not chance, governs the sidergal revolutiens. 
The point open to question is whether t e.workings of 
lave may not be so exceedingly intricate as to produce a 
grand sum-total of results which, fron» the geometrical 
side, may justifiably be regarded as casual» 

The search for evidence of a general plan in the wan- 
derings cf the stars over the face of the sky has so far 
proved fruitless. Local concert can be traced, but no 
widely-difflused preference for one direction over any 
other makes itself defigitely felt. Some regard, never- 
theless, ezus be paid by them to the plane of the Milky 
Way ; since it is altogether incredible that the actual con- 
struction of the heavens is without dependence upon the 
method of their revolutions. 

The apparent anomaly vanishes upon the consideration 
of the profundities of space and time in which the fun- 
damental design of the sidereal universe lies buried. Its 
composition out of awindeffhite number of partial systems 
is rffore than probable ; but the intonceivable leisureliness 
with wfich their mutual relations develop renders the 
harmony of those relations inappreciable by short-lived 
terrestrial denizens. “ Proper motions,” if this be so, are 
of a subordinate kind; they are indexes simply to the 
mechanism of particular aggregations, and have po de- 
finable connection with the mechanism of the whole. No 
considerable error may then be involved in treating them, 


efor purposes of calculation, as indifferently directed ; and 


the eficited solar movement may genuinely represent the 
displacement of our system relative to its more immediate e 
stellar environment? ,This is parhaps the utmost to be 
hoped for until sideyeal astronomy has ftached another 
stadium of pSogrgss.. ° e 

Unless, indeed, effect should be given to Clerk Max- 
wells suggestion for Ueriving tke ahşolute longitude of, 
the solar apek from, gbservations of the eclipses of 
aes satellites (Proc.°Roy. Soc., vol. xxx. p. 109). 

ut this is far frone likely. °In the first place, the revo- 
lutions of the Jovian system eannot be predicted with 
anything like the required afccuracy. In? the second 
place, there is noecergainty thae the postulated pheno- 
mena have any r@al existence.e If, However, %t be safe 
to assume that the golargsystemgcutting its way through 


spage, virtually raiges aa ethergal counter-cusren§ and if 
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it be firther gmanted that light ravels faster %7% than 
against such Sy ee then indeed it becomes specula- 
tively passible, through slight alternate accelerati8ns and 


retgdatidhs of “eclipses taking place respectively ahead 


. of and in the wake of the sth, to determine his absolute 


path in spaeees projected upon tie ecliptfc. That is to 
say, thg longitude of the apex could be deduced together 
with the resolved part of the solar velocity ; the latitude 
of the apex, as well as the compone velocity perpen- 
ticular to the plane ofgthe ecliptic remainfig, however, 
unknown. 

The beaten track, meanwhile, has comducted two rgcent 
inquirers to results of some interest. The chief aim of 
each was the detection of systematic peculiarities in the 
motiorfs of stellanassemblages after the subtraction from 
them of their common perspective element. By varying 
the materials and method of analysis, Prof. Lewis Boss, 
Director of the Albany Obeervatory, hopes that correspond- 
ing variations in the upshot may® betray a signifieant 
character. Thus, if stars selected on different principles 
give notably and consistently different results, the gause 
of the difference may with some show of reason be sup- 
posed to reside in specialities of movement appertaining 
to the several groups. Prof. Boss broke ground in this 
direction by investigating 284 proper motions, few of 
which had been similarly employed before (4sir. Jour., 
No. 213), They were all taken from an equatorial zone 


-4° 20’ in breadth, wah a mean declination of +3°, ob- 


served at Albany for the catalogue of the Astronomische 
Gesellschaft, and furnished data accordingly for a virtuall 

independent research of a somewhat distinctive kind. ft 
was carried, owt to three separate conclusions. Setting 
aside five, stars with secular movements ranging above 
100’, Prof. Boss divided the 279 left available inte two 
sets—one of 35 stars brighter, the other of 144 stars 
fainter, tha the eighth magnitude. The first collection 
gave for the goal of solar translation a point about 4° 
north of a Lyra, in R.A. 280°, Decl. + 43°; the second, 
one some thirty-seven minutes of time to the west of 
ò Cygni, in R.A. 286°, Decl. + 45°. Fora third and final 
solution, twenty-six stars moving 40’-100” were rejected, 
and the remaining 253 classed in a single series. The 
upshot of their discussion was to shift the apex of move- 
ment to R.A. 289°, Decl. + 51°. So far as the difference 
from the previous pair of results is capable of interpreta- 
tion, it would seem to imply a predominant set towards 
the north-east of the twenty-six swifter motions subse- 
quently dismissed as prejudicial, but in-truth the data 
employed were not accurate enough to warrant so definite 
an inference. The Albany proper motions, as,Prof. Boss 


_was careful to explain, depend for the most part upon the 


right ascension’ of Bessel’s and Lalande’s zones, and are 
hence subject to large errors. Their study must be 
regarded as suggestive rather than decisive. 

A, better quality and a larger quantity of material was 
disposed of by the latest and perhaps the most laborious 
investigator of this intricate problem. M. Oscar 
Stumpe, of Bonn (4sér. Wach., Nos. 2999, 3000) fook Ris 
stars, to the number of 1054, from various quarters, if 
chiefly from Auwers’s and Argelander’s lists, critically 
testing, however, the movement attributed to each of not 
less than 16° a century. This fixed as the limit of 
secure determination, enlessforestags observed with ex- 
ceptional constancy and care. His discussion of them is 
instructive in nore ways than ne. Adopting, the addi- 
tional computative burden impoged by it notwithstanding, 
Schénfeld’s modification of Airy’s formule, he inttoduged 
into his equations g fifth unknowfi quantity expressive of 
a possible stellar drift-in galactic longitude. A negative 
result was obtained. ° No symptom came “to light of 
“rotation ” in the pne of tha Mikky Way. i 

M. Stumpe’s Intrepiti industry w4% Yurther shown in his 
disregard of custonfary “sgamping” subterbuges. Ex, 
pediénts sor abbreviation vainly sprtad their allurements ; 
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every one of his 2108 equations was separately and reso 
lutely solved. A mére important innovation was hig su- 
stitution of proper motion for magnitude as a criterion of 


remoteness. Dividing his starsyon this principle into 
four groups, he obtained an apex for the sun’s translation 
corresponding to each as follows :— g 
Group- pombero ; Prope? modda, Apex. : 
I. 551 0'16 to 0°32 ... R.A. 287'4 Decl. +42 
II. 340 ... 0°32 to 0° 1@ 2797 s» 405 
III. 105 .. O'64to 1'28 ... 4, 287°9 i 32I 
IV. 58 1'28 and upwards ,, 285°2 » 304% 


e 

Here, agaip, we find a marked and progressive descent 
of the apex towards the equator with the increasing 
swiftness of the objects serving for its dejermination, 
leading te the suspicion that the most northerly may be © 
the most genuine position, because the one least affected 
by stellar individualities of movement. By nearly ail 
recent investigations, moreover, the solar poini de mirc 
has been placed considerably efurther to the east and 
nearer to the Milky Way, than seemed admissible to 
their predecessors ; so that the constellation Lyra may 
now be said to have a stronger claim than Hercules to 
include it; and the necessity has almost disappeared for 
attributing to the solar orbit a high inclination togthe 
medial galactic plane. 

From both the Albany and the Bonn discussions, there 
emerged with singular clearness a highly significant re- 
lation. The mean magnitudes of the two groups into 
which Prof. Boss divided his 279 stars, were respectiveiy 
6'6 and 8°6, the corresponding mean proper motions 219 
and 20"9. In other words, a set of stars on the whole 
six times brighter than another set owned a scarcely 
larger sum-total of apparent displacement. And that this 
approSimate equality of movement really denoted approxi- 
mate equality of mean distance was made manifest by 
the further circumstance that the secular journey of the 
sun proved to subtend nearly the same angle whichever 
of the groups was made the standp®int for its survey. 
Indeed, the fainter collection actually gave the larger 
angle (13°73 as against 12’°39), and so far an indication 
that the stars composing it wer® on an average, nearer 
to the earth than the much brighter ones considered 
apart. 

PA result similar in character was reacèed by M. 
Stumpe. Between the mobility of his star groups, and® 
the values derived from them for the angular movement 
of the sun, the conformity proved so close as materially 
to strengthen the inference that apparent movement 
measures real distance. The mean brilliancy of his 
classified stars seemed, on the contrary, qite inde- 
pendent of their mobility. Indeed, its changes tended 
in an opposite direction. The®mean magnitude of the 
slowest group was 6'0, ofethe swiftest 6'9, of the inter- 
mediate pair 6'7 and 61. And these are not isolated 
facts. Comparisons of the same kind, and leading to 
identical conclusions, were made by Prof. Eastman at 
Washington in 1889 (Bhil. Society Bulletin, vol. xi. p. 143; 
Proceedings Amer. Association, 1889, p71). e . 

What meaning can we attribute to them? Unggitically 
considered, they seem, to assert tyo things, one reason- 
able, the other palpablf absurd. The first—that the 
avtrage angular velocity of tlfe stars variesginvegsdly 
with their distance from oursefves—few will be disposede 
to doubt ; the gecond—shat theie average apparent lustre® 
Was nothing to do with» greatgr or less remoseness—tfelv 
will be disposed to admit. But, in order to interpre 
trulyy well-ascertained if unexpected relationships, we e 
must remember “that the sensibly moving stars used, 
to determine the solar translafion ar@ chosen from 
a multitude sensibly fixed; and thà? the proportion of » 
stationary to travelling stars rises rapidly with de- 
scent down the scale of magnitude. Hence a mean 
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struk in dæregard of the zeros, is totally mislead- 


* ing; while the account is no sooner made exhaustive 


than 4ts anomalous ¢haracter becomes largely modified. 
Yet it does not wholly disappear. There is some warrant 
“for it in nature. And*its warrant may perhaps consist 
an a preponderance, among suns endowed with high 
Physical speed, of small, or slightly luminous, over*power- 
fully radiative bodies. "Why this should be so, it would 
be futile, even by conjecture, to attempt to explain. 

A. M. CLERKE. 





eNOTES. 


THE respect in which science is held in Germany was strik- 
ingly displayagl on Tuesday, when Prof. Virchow celebrated his 
seventieth birthday. The gpcasion was regarded As one of 
national importance, andgmuch honour was done to the inves- 
tigator who, in the course of his great career, has given a fresh 
impetus to so many departmgnts of research. In the morning, 
congratulations were offered to him in the large hall of the 
Kaiserhof Hotel, Berlin. The room was crowded with pro- 
fessors, academicians, and men of science from all parts of 
Europe ; and on a long table were innumerable presents, medals, 
diplomas, and addresses, Short speeches were delivered on 
behalf of a series of deputations, the first of which was headed 
by Dr. Bartsch, one of the chief officials of the Ministry. A 
deputation, consisting of the professors of the Medical Faculty 
of the University of Berlin, and headed by Prof. Hirsch, the 
Dean, was followed by anothe® from the “Berlin Academy of 
Science, for which Prof, von Helmholtz spoke. 
Forckenbeck, the Burgomaster of Berlin, heading a d@putation 
from the Municipality of the capital, presented Prof. Virchow 
with the freedom of the city, referring gratefully to all that he 
had done to improve the health of the community. An address 
and medal, sent by English scientific bodies, were presensed by 
Dr. Simon and Mr. Horsley, and then came conggatulatory 
addresses from the Medical Faculties of many foreign citieS, 
including Amsterdam, Brussels, Stockholm, St. Petersburg, 
Moscow, Pavia, and Tokjp. ‘The Virchow gold medal, for 
which contributions had been sent from all sections of the 
medical world, was presented by Prof. Waldeyer. Frau Vir- 
chow receivedya silver replica, and bronze copies were given to 
ehaSther members of the family and to the scientific bodies 
which had subscribed for thé medal. In the afternoon, a 
second meeting was held in the large hall of the Pathological 
Institute, where, as the Berlin cgrrespondent of the Times says, 
‘fan almost endless procession of learned bodies and other 
corporations, presenting gifts and address&, defiled before Prof. 
Virchow.” ‘The day’s progeedings lasted from 10 a.m. to 4 
Pme; but it wasmnoted, we are glad to say, that Prof. Virckow 
“seemed in no way fatigued by his exertions.” More speeches 
were delivered in the evening, when a ‘‘ Commers,” or reunion, 
of his friends and admirers was held in Kroll’s Theatre. 


ee Tye ordinary gemeral meeting of the ‘Institution of Meghanical 


Engineers will be held on Wednesday evening, October 28, and 
Thurgla} evening, October 49, at 25 Great George Street, 
Westminster. The chair®will be ta€en ‘at half. “past seven p.m. 
on Peach evguing by the Presfllent, Mr. Joseph Tomlinson. The 
ballSt lists for the election*of new members, associates, and 
‘graduates having been prevfously opened by she Coungil, the 
games of thofe elected willbe ennoun€ed to the meeting. The 
nomination of officerf for election at the next annual general 
* meeting will take place. Whe following papers will be read and 
tilschssed, # fat as time pesmits :—On some details in the con- 
struction of modern Lerfeashire boilers, by Mr. Samuel Boswell 
(Wednesday) ; First Report to the Alloys Research Committee, 
by” Prof, WG Roberts-Austen, C.B., F.R.S. (Thursday). 
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THE annwersary meetinggof the Mineralogical Society evill be 
held in the apartments of the Geological Sqgiety, Burlington 
House, dn Tuesday, November 10g at 8 p. m. | e’ p 

THe Anternational Congres® of Ataijiie Chemists 2nd 
Microscopists. met at Viena on October 12 ander The sitb- 


ject discussed was the adulteratipn of food-stuffs. ó 


GREAT preparat are being made for the meeting of the , 
Australasian asoci Pior the Advancement of Science which® e 
is to be held at Hobart, Tasmania, in. January next. It is 
expected that the meeting "will be most successful. The 
members of the Royal Society of Tasmania are congratulating 
themselves that Mr, Giffen, the eminent stgtistician and Political 
economist, proposes to attend the meeting aif to read a "paper. 
His Excellency Sir R. G. C. Hamilton, who will preside, tried 
some time ago to secure fhe presence of Prof. Huxley also. 
Prof, Huxley replied hat he had pleasant recollections of- 
Tasmania as it was forty-three years ago, and it would have 
bara “a him very much to revisit the colony and compare the 
*presen? with the past, but he regretted that the state of his health 


|. prevented him from accepting the invitation. 


Ons of the last surviving pupils of Dalton died at Bolton on 
October 6. Mr. William B. Watson was born at Bolton in 
January 1812, and educated at the local grammar-school. He 
afterwards studied for some yeaws under Dalton at Manchester, 
and became so devoted to his teacher, that he was chosen 
to, help in the nursing of Dr. Dalton during the illness 
following his first paralytic seizure. Mr. Watson also assisted in 
many of Dalton’s researches, and is mentioned “pyename in hi? 
papers in the Philosophical Transactions on the composition of 
thé atmosphere as ‘‘an ingenious pupil of ming, Mr. William 
Barnett Watson,” Mr, Watson had a wondeyzful store of 
anecdotes about his old master, and used to speak with pride of 
the great care he took in all his work. As an instance may be 
mentioned the pains he took to compensate for his colour- 
blindness, Dalton used to say that the bloom on a maiden’s 
cheek and the colour of a faded green table-cloth seemed to him 
one and the ame, and that be could only distinguish between 
ethe fruit and leaves on an apple-tree by their difference in shape. 
Dalton had a book containing different colours of floss silk, 
and below these he carefully noted the names given to 
them by non-colour-blind people, adding what the colour 
appeared to him to be. Careful methods such as these enabled 
him generally to give an accuraté description of the colour of a 
precipitate. y Mr. Watson carried on, t8gether with his elder 
brother, Mr. H. H, Watson, a very extensive practicé as an 
analytical chemist, and was much consulted if legal and com- 
mercial cases, , ` 


THE death of Mr. Charles Smith Wilkinson, the icity: Sane 
Geologist of New South Wales, will be felt as a great loss, 
especially.in his. own colony. His enthusiasm in the “cause of 
geflogical science, his extensive knowledge of the geological 
features of Eastern Australia, and his admirable personal 
qualities had made him gweatly valued. Mr, Wilkinson was an, 
original member of the Liphean Society of NewSouth Wales, 
and president of tbat Socfety ig the ygars 1883 and 1884. His, 
death, which took plac? at the age of forty-seven, on the 26th of, 
August, as announced to tthe Society, on he evening of the, 
Same day, 


e eena 

T% Nature annouwes the death of Prof. Edouard Lucas, who 
presided over the Sections of Mathematics And Astronomy at the 
recent meeting, at Marseilles, of the French Association for the 
Advancement of Science A pile of plates fell one day after 
diner while he was at* Marseilles, and he happened to W struck 
in the cheekeby a fragment ofethe broen earthenware. The 

urg became more and *hore*troubleeome, and alterthis return 
e -8 ` - 
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a test all doubts in regard to the extefit of, 
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to Paris he died of erysipelas? M. Lucas was forty-nine years Í 


of age.” He wa®a brilliant lecturer®and the authoof several 
valuable books, tĦe most important*of which is his “ Récyéations 
Maghématiques.” e e 

APPLICATION has been made“or 20,000 square feet 8f space 


* for the electiteal display from Great Britain af the ‘‘ World’s 


Fair ” æ Chicago, leciricily, dhe new weekly journal pub- 
lishéd at Chicago, remarks that this applicatjon should ‘‘set at 
e exhibit to be made 
by British manufacturers & electrical apBaratus.” 


Mr. C. E. Ketway is noweshowing æ the Royal Naval 
Exhibition an invention which promises to be of great practical 
value. It consists of, an apparatus for marine and genergl 
electrical signalliig. A number of electric incandescent 
lamps are placed in a suitable frame, from which insulated 
wires are led to a key-board, simil& to those used in type- 


» writers, or compound-switch. A key ig appropriated for each 


letter of the alphabet and for numerals. On this key being de- 
pressed the electric current is switched onto the lamps repre- 


, senting the corresponding letter, which is at once shown to Ke ob- 


server. On the pressure being removed the lights disappear, and 
the next letter, or numeral, is in like manner shown, the words 
being spelt out at arate more quickly than by the Morse system. 
Mr. Kelway claims that. the applications to which this invention 
can be put are numerous. It might, he thinks, be of great 
service in naval tactics, and profe invaluable for military pur- 
poses. Healso points tut that it would enable mercantile vessels 
to communicaft readily with each other and with the shore. © 


@ A CORRESPONDENT asks whether there are any firms which 
supply magie lantern slides dealing with geological subjects. 


THE marine laboratory of biology and zoology, which is to Be 
instituted at Bergen next year, will be open to any foreign in- 
vestigators who may desire to study the marine fauna of that 
part of Scandinavia, 


THE complete list of subscribers to the memorial to Bishop 
Berkeley, which has just been issued, contains the names of 
Profs. Huxley and Tyndall, in company with the Archbishop 
of Dublin and a number of bishops and deans. Mr. Gladstone 
and Mr. Balfour meet together in the same list. The memorial 
is a beautiful recumbent figure by Mr. Bruce Joy, R.A., which 
has been placed in Cloyne Cathedral. The inscription to be 
placed on the monument has not yet been announced. 

THE Soctedad Cientifica * Antonig Alzate,” of Mexico, who 
have lately moved into gew quarters, have just resolved te throw 
open their scientific library to the general public® They are 
appealing on thisground to all foreign professors and scientific 
authors to send copies of their works to the library. 

THE Engineers’ and Architects’ Institute of Vienna have 
resowved to petition the Austrian Government that engineer 
attachés should in future be appointed to the embassies and 
legations in London, Berlin, Paris, St. Petersburg, Rome, 
Washington, and to one Oriental city to be hereafter s@lected. 

THE Royal Horticultural Society has issued a list of fruits 
which might be profitably cultivated” by cottagers and small 
farmers in thi®country. The list (to%vhich are added notes on 
planting, pruning, and mafiuring)*ought te be Widely distributed. 
It contains all the information thag is really necessary for the 
development of a Aist Maportant industry. » 

ACCORDING to a telegram stn®frfm San Frencisco,.a severe 
shock of earthquake was felt there on Octobé@r 11, but no dantige 
was done, At Napa; California, where a heavy shock was ex- 
perienced, the chimneys were thrown to the groun@, afd several 
buildings were shattere®. The Stete Insane Asylum is reported 
to have been damaged, fisures being mate in the walls. The 
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WE take from Za Nature of the 3rd inst. the following gar- 
ticulars respecting the destructive cyclone which’visited Mar- 
tinique on the 28th of August last. The curve of a Rage 
barograph shows that the barometer commenced to fall about 
2 pm., when it stood at 29°92 inchas, while between 7 and 


8 p.m. it fell from 29°72 inches to 28°70 inches, The , 


wind at this time, too, reached its greatest violence, and con- 
tinued with hurricane force for several hours, passing alternately 
from N.E. to South. The recovery of the barometric pressure 
was equally rapid, the reading heing about 29°70 inches before 
10 pm, M. Sully, of Saint Pierre, writ€s that the lightning 
was constant, with varying intensity before and after the passage 
ofthe centre. The sound of the thunderwas scarcely perceptible, 
owing to the hpwling of the wind and the noise caused by the 
falling roofs and houses. Globular lightning was seen on all 
sides during the hurricane ; the country folks speak®of globes of 
fire which traversed the air for several minutes, and burst about 
two feet above the ground. All theetowns and villages were 
greatly damaged, the crops destroyed, and that usually verdant 
country presented the appearance wf the depth of the most 
severe winter. The deaths are said to be 420 in number. 


* In the review of September in the U.S. Pilot Chart, it is 


pointed out that the month was unusually stormy on the 
eNorth Atlantic, as indicated by the storm tracks plotted on the 
chart. Two of these tracks, however, represent August stoms, 
one of them being the track of the Martinique hurricane, and 
another the track of the hurricane that passed east of Bermuda 
on August 27. The Martinique hurricane, it appears, moved 
west-north-west along a somewhat irregular track, crossing 
over Puerto Rico, Turk’s Island, Crooked Island, and lower 
Florida, nally dying out in the north-eastern Gulf. This 
unusual course makes it of special interest, and its failure to 
recurvesseems to have been due, possibly, to the opposition of 
the Bermuda hurricane, in a manner similar to the deflection 
towards Vera Cruz of the Cuban hurricane of September 1888. 
The Bermuda hurricane appears to have originated about 300 
miles S.W? of the Cape Verde Islands on August 19. 


THE correspondent of the Zimes at Alexandria telegraphed 
on October 11 that three colossal statges, ten feet high, of rose 
granite, had just been found at Aboukir, a few feet below the 
surface. The discovery was made from indications furnished to 
the Govesnment by a local investigator, Daninos@asha. The 
first two represent in one groupgRameses II. and Queen Hent-* 
mara seated on the same throne. This is unique among 
Egyptian statues. The third statue represents Rameses stand- 
ing upright in military attire, a eceptre inhis hand and a crown 
upon his head. Both bear hieroglyphic inscriptions, and both 
have been thrown from their pedestals face downwar s. Their 
site is on the ancient Cape Zephyriwm, near the remains of the 
Temple of Venus at Arsinoe., Relics of the @arly Christians 
have been found in the same locality. 


WE learn from the Brighton Herald that a discovery fall of 
interest to archzologists has been madein Sussex. During some 
excavatiqns near the depot of the Artillery Veluntegrs at Sogth- 
over, Lewes, the workmen uncovered as many as twenty-eight 
skeletons, They were all buried clgse to the surfaces and 
within an area of about 130 feet by 50 feet. As there were 
skeletons of women as well as of pen, it is concludes thab the 
site was not that of a battle-field, but tof a place of burial. As 
sgnilar gind was hade in 7830 ad M&iling Hill, which is not far 
distant. The remains now foun® wêre accompanied by a large; 

enumlgr of weapons and ornaments, the characteristic features 


of which point to the fact of their Seing Anglo-Saxon, ‘The S 


skeletons have been reinterred, but®the wegpoys and other® 
articles have been placed in the museum®of the Sussex Archzo- 


inmates were seized wits panic.® e ° e| logical Society at Lewes Castle. e . è 
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Mr. CLEMENT L. WALKER, while carrying on geological 


e work in South-Western New ‘Mexico, has also been pursuing 


archagplogical researches in that most interesting region during 
the last two years. HÈ proposes to publish a detailed account 
of his investigations, an’ in the meantime he briefly records 
esome of them in the August number of the American Naturalist, 
On the east, west, and middle branches of the Gila River, in 
the Mogollon Mountains, there is an extremely rough, wild, 
and broken tract; and here, in the rugged cliffs, are found 
great numbers of ancient cliff-dwellings. Mr. Webster devoted 
considerable time to the study of these dwellings, making plans 


® and sketches, and®copying the drawings of many of the more 


int@resting and extensive hieroglyphics painted on the rocks. 
One of these ancient pueblos of the cliff-dwellers®is situated in 
a lofty cliff which forms the side of a deep, narrow cafion 
This cliff- 
dwellers’ village is in a fine State of preservation, and consists 
of upwards of twenty-eigift rooms. Among the relics obtained 
in the rooms were specimens of several kinds of cloth, all made 
from the fibre of the Spanfsh dagger, matting of bear-grass. 
willow-work, sandals, cords of various sizes, feather-work, a ball 
and large skein of twine of the same material as the cloth, 
human and animal bones, stone utensils, great quantities of 
corn-cobs, corn, squash or pumpkin rinds, seeds and stems, 
cornfiusks, beans, gourds, pottery, braided human hair of a 
brown colour, &c. ; and last, but by no means least, a perfectly 
preserved cliffdweller mummy. This was a mummy of a small 
child, with soft brown hair, similar to that found braided, only 
finer. It was closely wrapped ia a consideyable amount of two 
varieties of coarse cloth, woven from the fibre of the Spanish 
dagger, then wrapped in a large nicely-woven mat of bgar-grass, 
and tied on by cords of the same material as the cloth to a small 
curiously-shaped board of cotton-wood. ë 


Some fine caves have lately been discovered near Southport, 
Tasmania, At the meeting of the Royal Society of Tagmania 
in June, an account of, them was given by Mr. Mortongwho had 
visited them.- They are situated about four miles from Ida Bay, 
and a fairly good road leads to them. The entrance is through 
a limestone formation. Agtrong stream flows along the floor of 
the chambers. The first chamber reached by Mr. Morton and 
those who accompanied him showed some fine stalactites, and 
along the flog some fine stalagmites were seen. On the lights 
tauled by the party being extinguished, the ceiling and sides of 
the caves seemed studded with diamonds, an effect due to 
millions of glow-worms hanging to the sides of the walls and from 
the ceilings, Further on, severgl chambers were explored, each 
revealing grander sights. The time at disposal being limited, 
the party hfd to return after traversing a distance of about three- 
quarters of a mile, but fromgwhat was observed the caves evi- 
dengly extended a distance of three or four miles, The enly 
living creatures seen were the glow-worms. These caves, under 
proper supervision, should become, Mr. Morton thinks, one of 
the great attractions of the south of Tasmania. : 


e 
ee Ty the QuarterlyGtatement of the Pélestine Exploration Fund, 


it is announced that the first volume of the ‘‘ Survey of Eastern 
Palestin@,” by Major Conder, Mis been issued to subscribers. It 
£ 5 e i 

is accompanied by a map of the pẹrtiĝn of country surveyed, 


° sp&cigl plags, and upwards®of 350 drawings of ruins, tom®s, 


dolmens, stone circles, inscriptions, &c. It is also announced 
“that the new map of Palestin®, sg long in hang, is now, ready. 
‘This map represents both s®leseof the Jordan, and extends from 


Baalbek in the forth? to Kadesh Barnea in the south. 
e 


. @ 
e ox. E. R, Morse contributes to the October number of the 
Engineering Magezine, a “periodical issued at New York, an 


e © interesting paper on "marble quarrying in the United States, 


Within recent ‘years the use of American marble both in 
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cemeteries. and in buildings has become very extensive. Jarious: 
foreign marbles, such as the African Red, Belgium Black, and 
Mexicam Onyx, are employed ip the interior decogation of - 
buildings ; but only Italian marble can be sid to Some rgally: 
into corfpetition with the Amerfean product, and the importa- , 
tion of this ston into the United States amounts daly to about 
one-sixth of the value of the marble produced and sold ag home. 
The quarrying ofymarble is practically limited at presen? to. 
Tennessee, Georgia, laid, New York, Massachusetts, and 
Vermont. Large and Valuable depd&its may exist elsewhere, 
but the expense of testing depgsits is so great, and the chances 
that Phe product of new quarries may prove unsaleable are so- 
numerous, that Mr. Morse thinks that new marble fields are not 


liRely to be developed soon. e $ 


THE ‘basking shark” (Selache maxima, L.) is apparently no- 
very uncommon visitor in ‘New Zegland waters. In the new 
volume of the Transactigns and Proceedings of the New Zealand’ 
Institute, Mr, T.'F. Cheeseman, Curator of the Auckland 
Museum, describes a specimen, over 34 feet long, which was- 
strandéd near the mouth of the Wade River. Mr. R. H. 
Shakspere, of Whangaparaoa, who saw the specimen. very 
shortly after it was stranded, has informed Mr. Cheeseman that 
every spring several individuals of the same species can be seen 
near the entrance of the Wade River, and along the shores of 
Whangaparaoa Peninsula. He believes that they visit these- 
localities in search of their food, which he thinks is composed of 
small Meduse and other pelagic organism8. They can be easily 
récognized from their habit of swimming on the Surface of the 
water, a portion of the back and the huge ‘doysal fin. being 
usually exposed. It is from this circumstance, takep with the 
fagt thmt their motions are very often slow and sluggish, that 
they have received the name of the ‘' basking’ shark.” They 
are easily approached and harpooned, and on the west coast of 
Ireland as many as five hundred have been taken in a single’ 
season. The liver often weighs as much as two tons, yielding 
six to eight barrels of oil. A few years ago, when sharks’ oil 
was of greater value than it ist present, the oil from a single 
full-sized spgcimen would often realize from £40 to £50. 


© Art the meeting of the Linnean Society of New South Wales, 


on June 29, Mr. Froggatt exhibited some living beetles (fam. 
Curculionidae), which afford a good example of protective. 
coloration. They were found at Wellington, N.S.W., on the 
trunks of Kurrajong trees (Sterculia), the bark of which they 
resemble so closely in tint nd general appearance fhat it was 
quite By aggident Mr. Froggatt first®recognized their true 


character. 
° 


Messrs. GAUTHIER-VILLARS have sent us the ‘“ Annuaire ’” 
for 1891 of the Municipal Observatory of Montsouris. It con- 
tains, as usual, a great mass of carefully selected and vell 
arranged information. We may especially note a collection of 
old meteorological observations made at Paris, and the following, 
papers : Parisian climatology, -by M. Léon Deseroix ; chemi- 
cal analysis of the air and of waters, by M. Albert Lévy ;. 
thirteenth memoir on organic dust in the air and in waters, by 
Dr. Miquel. é e i 


e 

Messrs, G. L. Excwisnean’ Co.,°New York, have found it 
necessary to issue a supplement to the catalogue of minerals 
ewhich they published in June 1890. ‘So $¥at has been the 
demand ,for minerals that hgy had three collectors at work 
durfng the summer®-onee in Eurdpe,. another in the south- 
western part of the United States and in Mexico, and a third in. 
Colorado.e e : . 


THE new number ofte Yurnal of qd natomy and Physiology 
opens with some valuable notes ‘by Dr. eR. Havelock Charles, 
on the. craniometry$fof eos of the ®outcaste tribgs of the 

e e 
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Panjab. He presents a series of tables drawn from the 
measurement of fifty skulls collected by him in the compara- 
tive anatomy museum of the Medical College, Lahore. These 
skulls ang, in Dr. Chaeles’s opinion, from individuals of aborigi- 
na] as distinguished from Aryan progeny, with the exceptio® of 
certain megacepkakic examples among the group*of Moham- 
medan malg types. In these excegtignal cases descent may 
be derived from the more recent Mohammedan jnvaders, who 
wgre distinct both from the Aryan possésso the one, hand, 
and from the dispossessed abd¥iginal races of the other. 


‘* THE Department of Public Instro€tion in N@w South Wale 
has issued a second edition of ‘‘ Wattles and Wattle-Barks,” by 
"J. H. Maidgn. It appeareas No. 6 of the Technical Education 
Series. The pamphlet ‘is intended to supply Australian farmers, 
tanners, merchants, and others with authentic information in 
regard to the value of wattles. ẹ According to the author, the 
é@emand for good wattle-bark becomes greater every year, and, 
the supply does not cope with it. The word ‘‘ wattle,” we may 
note, has become in Australia practically synonymous with 
‘S acacia.” 


AN interesting experiment has been lately made By M. 
Chabry, of the Société de Biologie, with regard to the pressure 
which can be produced by electrolytic generation of gas in a 
closed space. While the highest pressure before realized in this 
way was 447 atmospheres (Cfassiot), M. Chabry has succeeded 
in getting as high as 1200 p and the experiment was broken off 
merely because t#e manomet€r used got cracked (without ex- 
plosign). The electrolyzed liquid was a 25 per cent. soda 
solution. Both electrodes were of iron: one was the hollow 
Sphere in which the gas was collected ; the other an inner cog- 
centric tube. The eurrent had a strength of 14 ampere, and 
was very constane during the experiment, which was merely one 
preliminary to a research in which very high pressures were 
desired. 


THE first series of lectures given by the Sunday Lecture 

_ Society begins on Sunday afternoon, @ctober 18, in St. George’s 

Hall, Langham Place, at 4‘p.m., when Sir James €richton 

Browne, F.R.S., will lecture on ‘‘Brain Rust.” Lectures will 

subsequently be given by Mr. Frank Kerslake, Mr, Walter L. 

Bicknell, Mr. W. E. Church, Prof. H. Marshall Ward, F.R.S., 
Mr, A. W. Clayden, and Sir Robert Ball, F.R.S. 


AN important paper upon persujphates is contributed by Dr. 
Marshall, of Edinburgh, to the October umber of the Sourgal 
of the Chemical Society. fhe anhydride of persulphuyic acid, 
S07, was obtained hy Berthelot in the year 1878, by subjecting 
a well-cooled mixture of sulphur dioxide and oxygen to the 
silent electrical discharge. He afterwards found that a substance 
possessing oxidizing properties, and which appeared to be per- 
sulphuric acid, was formed in solution during the electrolysis of 
fairly strong Solutions of sulphuric acid ; it appeared, in fact, to 
be identical with the subsfance obtained by dissolving his crystals 
of SO; in water. The anhydride does not dissolve in water 
*without partial decomposition, a consideraple proportion decom- 
posing into sulphyic acid afid oxygen, and hitherto no salts of 
persulphuric acid have been gbtaineg in éhe soljd state. Dr. 
Marshall has now succeeded in obtaining th® potassium, ammo- 
nium, and barium salfg,in fpe large crystals. During the course 
of an experiment in which an acid solution of potassium and 
cobalt sulphates was being electrofyzed in a divid@d cell, it was 
found that a quantity of small Solourless*crystdls separated. a 
solution of these crystals int water gave only a faint precipitate 

_ with barium chloride, but_on warming barium sulph&te $lowly 
separated agd chloring was evolved. @he §plution also liberated 
iodine from potassium iodide. The crystals were, in fact, potas- 
sium pemulphate,. KSO, &t was nxt sbyght to prepre them 

e 
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from hydrogen potassium sulphate. # saturated solution of thise 
salt was submitted to electrolysis in a similar apparatus, and at 
the end of two days a white crystalline deposit of potassium peg- 
sulphate commenced to form. The crystals ere from time to 
time removed until a considerable quanttty of them had been 
accumulated. These, when recrystallized from hot water, 
yielded large%tabular crystals, and sometimes long prisms when 
formed at the surface of the liquid. Analyses of pure samples 
yielded numbers agreeing perfectly with the formula KSOy 
From determinations of the conduet ivity of dilute solutions it 
would appear that the correct molecular formula is KSO, and 
not K,S,0,. On ignition of the salt, oxygen &ind sulphuric 


anhydride are evolved and potassium sudphate is left. Thee 


“crystals are not v@ry soluble in water, 100 parts of water at o” 
dissolving 1°77 part of KSO,. The aqueous solution gradually 
decomposes, hydrogen potassium sulphate bejng forfwed and 
oxygen liberated. The pure freshly pr€pared solution is neutral 
to test paper. .The solution yields no precfpitate with any other 
salt by double decomposition, the persulphates of most ather 
metals appearing to be more soluble tha® potassium persulphate. 
A solution of lead hydrate in potash yields a precipitate of lead 
peroxide on boiling, With silver nitrate no immediate precipi- 
tate is formed, but the liquid gradually acquires an inky appear- 
ange and after some time a black precipitate of silver peroxide, 
AgO, is deposited. It would appear that silver persulphate $ 
dissolved by water. Fehling’s solution gives a red precipitate of 
copper peroxide. Ferrous sulphate is rapidly oxidized to ferric 
with considerable rise of temperature. Organic colouring 
matters, such as litmus, gre bleachal. Alcohol is oxidized to 
aldehyde in presence of water, but absolute alcohol has no action 
on solid potassium persulphate. The pure crystals havea cooling 
saline taste, which leaves a peculiar after-taste. The impure 
salt evolves ozone slowly. Freshly prepared crystals have no 
odour, but after a time they emit a peculiar pungent odour quite 
different from that of ozone, and which appears to be due to 
persulphuri anhydride. When warmed with concentrated nitric 
or sulphuric ađids the oxygen is liberated largely in the form of 
ozone, With hydrochloric acid chlorine is evolved. The 
ammonium salt NH,SO, has been prepared in a sifilar 
manner ; it crystallizes in long prisms anù much resembles the 
potassium salt. The barium salt crystallizes in beautiful large 
interlocking prisms containing four molecules of water of crystalli- 
° 


zation. s r 


THE additions to the Zoological BAety’s Gardens during the 3 


past week include a Macaque Monkey (Aacacus cynomolgus å) 
from India, presented by Mr. J. Barratt Lennard; a Rhesus 
Monkey (AZacacus rhesus 9) from India, presented by Miss 
Corrie Chisholm ; two @ommon Marmosets (Hapale @acchzts) 
from South-east Brazil, presented by ¥Mrs. Frederfck Betts; 
two Barnicle Geese (Bernicla leucopsis), two Brent Geese, 
(Bernicla brenta), European, pr&ented by Mr. Cecil Smith ; 
a Gamet (Suda bassana), British, presented by Dr. Davis; 
eleven Gold Pheasants (Thaumalea picta $s), two Amhewst 
Pheas&nts (Thaumalea amherstia 6 $), two Silver Pheasants 
(Euplocamia nycthemerus å 2) from China, a C@nmonPheasang 
(Phasianus colchius §), British, four Buddy Sheldrakes (Zadyrna 
casarca), European, preserfedgby Mr. gidwin J. Poyser;ea 


Commpn Chameleon (Chameleon vulggris) from North Africa, A 


presented by Mr. F. Manners; a Magaque Monkey (é¥acacmm, 
Pnomoigus) from India, deposited. — g 
s a- ne eee AE toe 
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OUR ASTRONOMICAL COLUMN. 


MEASUREMENTS Of LUNAR Rapiatr HEAT. —Numerout 
measurements of lunar radiant heat h 
Castle Observatory by Lord Rosse and 
results obtained have been published from time to time. 





Te Gopdan@, aħd the 
During 


the total lunar eclipse of October 4, 1884, Dr. Otto Boeddicker, y 
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eLord Ro`se’s present assigfant, carried out a series of observa- 
tions for the purpose of testing the striking result previously 
arrived at by Dr. Copeland, viz., that ‘‘the maximum of heat 
s#emed to occur somewhat before full moon.” It was then 
found that ‘* The heat as before diminished, and increased again 
nearly proportionall? to ‘the light, becoming inappreciable on 
reaching the limits of totality. The minimum of heat apparently 
fell later than that of illumination. But the mogt remarkable 
thing was that while during the short -interval between the first 
‘contact with the penumbra and the commencement of total 
phase, all appreciable radiation vanished, between the end of 
total phase and the last comtact with the penumbra, and even 
forty minutes lat, the heat had not returned to the standard 
for full moong being deficient by about 12 per cent.” These 
facts are remarked upon by Lord Rosse in an introduction to a 
paper by Dr. Boedditker, giving the results obtained during the 
lunar eclipse of January 28, 1888 (Transac®ions of the RoyaP 
Dublin Society, Series IIL, vol. iv., Part ix., 1891). The 
measurefhents of radiation were commenced apout an hour 
before the first contact with the penumbra, and a decrease of 
heat seems even thengo have set in, But excluding this diminu- 
tion of heat exhibited by the curve connecting the observations, 
there is indisputable eyidence that the decrease had definitely 
commenced about thre® minutes before the eclipse began, and 
probably fifteen minutes before. This indicates, therefore, that 
the terrestrial atmosphere extends to a height of not less thanggo 
miles, and intercepts the sun’s rays before any part of the moon 
has entered the earth’s shadow. In 1888, as in 1884, the anomaly 
of the heat not returning to its standard value even I houy 40 
inutes after the last contact with the penumbra, was observed. 
Dr. Boeddicker enumerates the series of observations required 
to elucidate these interesting points, and hopes soon to publish 
some further results of his investigations. 


Two New VARIABLE Qrars.—The Rev. T. E. Espin ha? 
found two new variable stars in Cygnus, viz. D.M. + 36°°3852 
and D.M. + 49°°3239. They are both of a strong red colour. 
The first has a Type III. (Group 


belongs to Type IV. (Group VI.). 
A New AsTEeRotp.—The asteroid observed byeDr. Palisa 
on August 12 turns-out to be Medusa (9), as was suggested by 


Dr. Berberich. On this account, the asteroids frome(a2) to 
must be numberesl from (a3) to (a), and the on@ discoveyed on 
September 24 by Charlois will be (ms). 


A New ComEt.—. bright comet was discovered on October 
2, by Mr. E. E. Barnard, at Lick Observatory, in RMA. 
gh, 31m. 24S., and Decl. -27° 54. It was moving to the 


south-east, 
e 
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THE IRON AND STEEL INSTITUTE. 


THE Autumn meeting of the Iron and Steel Institute was held 
on Tuesday the 6th ®st. and Wednesday the 7th inst., 
under the presidency of Sir Frederick Abel. After the excite- 
ment & last year’s meeting in the Uftited States, the gathering 
of last wé&k fell rather, flat. As our readers are aware, it is 
the custom gf this Society to hold two meetings each year—the 
*first, in the spring, being ims London, and the second, in the 
autumn, either in the provinces or abroad. ‘This year it was 
“groposed that Birmingham should be the place of meeting, but 
the great town of the Midlands does not appear to have re- 
sponded to the overtures made, apd, no other invitatiof# being 
eforthcoming, te Council was thrown back on the metropolis. 
In one point, at any rate, the meeting was a success, as on Tues- 
qay*a larger number of nfembers travelled down to Woolwich, 
where a visit had Ween arran@ed%o the Royal Arsenal, than 


ə perhaps have ever beenggot together before on an excursipn. 


:* Th@ excursions areegenerally the leading feature of the 
autumn meetings, but there was but, one organized for the 
meeting just past—narflely, that®to Woobwvich Argenal. ş The 


“worked on commercial principles. 


II.) spectrum, ard the second 
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F.R.S. ; on illustrations of pr@gress in fhaterial for shipbuilding 
and eegineering in tye Royal Naval Ewhibition,eby W. H. 
White, C.B., Chief Cogstructor ; on shedorging press, hy W. 
D.eAllen, Sheffield; on an_undescribe phenomenon in the 
fusion of mild steel, by F. J. R. Carulla, Berby ;®n the @limina- 
tior» of sulphur from pigeiron by J. Massenez, of “Hoerde, 
German$ ; ọn the Metallurgic Department, Sheffield Technical 
School, by B. H. Thwaite, Liverpool. i ` 

The first two papers were ‘read at the Litera®y Institute, 
Woolwich. . Anderson’s contribution was taken firs. It is 
a curiqus fact th e Director-General of Ordnance Factgrigs, 
whose adfhirers usa@d to claim, before he occupied his present 
position, that he was too scientific to be a successful business 
an, should hawe contributed what is perhaps the least scientific © 
paper to be found within the Transactions of the Institute. The 
paper was what its title indicated, strictly a description of the, 
constitution of the Royal Ordnance Pactaries. It told how they 
comprise the Laboratory, Gun Factory, and Carriage Depart- 
ment at Woolwich, the Gunpowder Factory at Waltham Abbey, 
and the Small Arms Factories at Enfield Lock and Birmingham. 
These establishments are, the ‘author said, “supposed” to bg 
Dr. Anderson is an accurate 
and careful man, as has been proved by much good scientific 
work in the fiéld of mechanical engineering which he has done, 
and there is much virtue in his ‘‘supposed.” If ever a mann- 
facturing establishment were worked with a view to profit after 
the månner of Woolwich Arsenal, the profils probably would be 
very small. The paper tells us that £400,000 is invested in 
stores, £557,945 in buildings, and -4718,949 in machinery. ` 
By far the larger part of the work is done on the piece, or on 
the fellowship system. The numbgr of hands employed is about 
17,000, of which 13,000 are at Woolwich. In the financial 
year 1889-90, the value of completed work issued amounted to 
42,259,126. The expenditure of all service complete and in- 
complete, was £2,590,053, of which wages were responsible for 
41,339,045, and materials for £1,005,224. [he average Wage 
earned per week per man and boy is 32s., and about £19,000 a 
year is spent in medical attendance, which the men receive free. 

Captain Holden’s paper was on an int@resting subject, but 
was far too brief to treat it in anything approaching an adequate 
manner. In addition to which illustrations are necessary to 
make clear the working of the various delicate instruments used. 
in the measurement of the velocity of projectiles, but no wall 
diagrams were exhibited. It is true that some of the actual 
machines were shown, but these are a very poor substitute for 
sectional ‘drawings, as one can see nothing but the outside, 
The Novez-Leurs chronoscope, Prof. Bashforth’s chronograph, 
Schultz’s revolving drum, together with the various modifications 
of it which have been introduced, were all briefly referred to, 
Most of these instraments are fairly well known, although not in 
general use. The Le Boulongé instrument, which is the one 
now universally used for determining the velocity of projectiles 
outside guns, was shown and its action illustrated. The author 
mentioned that whens the Le Boulongé instrument’ was first 
inffoduced the highest normal mu%le velocities of guns were 
about fboo feet per second. “Now,” Captain Holden said, 
“they are double that amount ; and it è probable they will 
reach 3000 feet per second.” As an instance of the accuracy 
required in- instruments of this nature, the author gave the 
following example: “The case of a shot whose mean velocity 
between two screens placed 180 feet apart is 1800efeet per 
second. A variation of one foot above or below 1800 feet per 
second is represented by a decrease or increase in “time of only 
o0og of a second approximately.” In order to work within 
such narrow limits the greatest care has to be taken to eliminate 
all sources of error in the instrument, and the precautions taken» 
are briefly outlined if the paper. e 

After the reading of these two papers the Members were con- 
ducted round the Ars®yal, but suck official wrath was threatened 
against any person who wrote for printing about anything he 
sawehat we are too frightened to make further reference to this 
part of the proeeedings. g 

Op the segond day of (Re meeting the members assembled at 


following is a list of tl papers fad :—On the constitution of ethe Institution af Civi] Engineess, Sir Frederick Abel, the Pre- 


ordnance factories, by Dr. William Anderson, F.R.S., Director- 
eGeneral of OrdnancesFactories ; on the measuring ixfStruménts 


a © eused in the proof of guns and ammunition at the Royal Arsenal, 


Woolwich, gy Captai® Holden, R.A., Proof Officer át Wool- 
wich; on the ma&Macture of continuous sheets of malleable iron 
and steel djrect from fluid metal, by Sir Henry Bessemer, 
e NO.,1146, VOL. 44] 

Ld 


. 
e 
e 


e e 


‘in the egtreme, and ope can only’ 


sident, again occupying the chair. The first paper taken was a 
contribution by Sir Henry Bessemér, in which he described an 
invertio® of his, devised nearly half a century ago. This con- 
sisted of the rolling g steel sheets direct from the molten metal ° 
as tapped from thé furnace or converter. “The prodéss is simple 
Marvel that the present com- 
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plicated ang costly methods should have gtood so long, cqnsider- 
ing that Sir Henry Bessemer’s patents have long since expired, 
and his direct proces$"is open to anyofe to adopt. The metal, 
as tapped {rotwthe fugnace, in pfice of being run into ingots, 
to be afferwards rolled into slabs orgbillets, is just poured op to 
the top of a pair of water-cooled rolls placed with their axes 
in the same horiforftal plane. The rolls are caused to revolve, 
and the malten metal finds its way down between the space left 
betweefi them, and is thus rolled out into a continuous plate or 
sheet; the chill received in passing dhro the rolls being 
siffitient to solidify the meg. That th€&process @ possible 
Sir Henry proved over forty years ago; tbat it may be made 

e commercially successful appeared togbt the ungnimous opinion 
of the many competent critics who spoke in the discussiof. 

Under these circumstances it would seem that the only reason 
why there should ngot We a radical change in the way of 
manufacturing steel pl&tes is that the process is open to every 
one, and, as there are no patent rights to be acquired, it may 
be worth no one’s while to go to the initfal expenses of starting 
goo process just to show coħpetitors how to do the same 

ing. : e 
Mr. W. H. White’s paper on the shipbuilding material at 
the Naval Exhibition was a useful and interesting contributiog, 
although not so exhaustive as might have been desired. “It 
would, however, be too much to expect so important a public 
servant as the Director of Naval Construction to dev8te his 
time to writing treatises for technical Societies. What Mr. 
White has written is of interest. Fle points out how the work 
of shipbuilding has been simplified and cheapened by the steel 
manufacturer, who now rolls many special sections, such as 
Z bars, channel bars, H bats, T bufbs, and angle bulbs, thus 
saving a vast amount of building up and riveting in the actual 
construction of the ship. Rhe increase in the size of plates, 
both for ship and boiler work, was also pointed out by the 
autMer. Two specimens of boiler plate are shown in the 
Exhibition, which are both 14 in. thick and respectively 42 ft. 
long by 6} ft. wide, and 31 ft. long by 74 ft. wide. Another way 
in which the steelmaker and founder has helped the shipbuilder 
is in producing ecomplete parts of ships, such as stern frames 
and stems, especially the. spur stems of war vessels, which 
necessarily have to be of massive construction. In old days, 
when such parts were made of wrought iron, the forging had to 
be machined to form the recesses or ‘‘rabbets” necessary for 
the attachment .of plating. That was excessively costly work, 
and in the case of such heavy arti@les was most difficult to 
accomplish at all, With steel castings little or no nf&ichining 
is required. Mr. White exhibited a large hull diagram of a 
ram bow for a recent battle-ship. The part isetmade hollow, or 
rather recessed, and shelves are cast on tu receive the plating of 
the decks, and the attachment of breast hooks, &c. The author 
also referred to the exhibits of armour plate made at the Ex- 
hibition, but the subject is too Jengthy for us to go into here, 
excepting to sfly that nickel steeP has bgen proved by test to 
show such good results fotearmour that some of the secondary 
armour plating for five first class battle-ships is now beig made 
of that material e 
. Mr, W. D. Allen, in his paper, described a forging press, 
which, although it has beeri at work for some years at the 
Bessemer Works in Sheffield, is so ingenious, and so new to 
most pgople, that we shall attempt to describe it. The press 
has the appearance of a steam hammer, and, indeed, there is a 
steam cylinder at the top, just as ina hammer. The use of the 
steam, however, is onl} to raise the tup when the hydraulic 
pressure is released. The press consists of an anvil block $elow 
eand a ram. above, the work being in a vertical direction. The 
ram works in a hydraulic cylinder, and if carried through the 
top end of the letter in the shape of*g stout shaft or shank, 
which may be described asa tail rod to theram, Attached to this 
is the piston rod of the steam piston, thélat@r of course working 
in its own cylinder. The steam cylinder and hydraulic cylinder 

‘are therefore placed *&nddtowire,.the latter bajng underneath. 
The hydraulic cylinder is supplied witl water at pressure by a 
suitable pump, the barrel of thg pump being in direct communi, 
cation with the hydraulig cylinder, there being no valve of any 
kind between the two. If we have made our explanation clear, 
it will be seethat the ram Will descend and ascend@treke for 

e stroke with the pump plumger? (the samg water flowing back- 
wards and #rwards éontinueusly), it being®remembered that the 


' There are actually two pliers, the @umpebeing of the dwplex type; 
but this a dewil which does Ags affect thegprinc@ple. é ` 
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l The total pressure at 3 tons per square inch would Be 1700 tons. 
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steam cylinder has always a tenden€y to lift the raw. Thus® 


upon the pump making a forward stroke, the water in its barrel 
is forced into the hydraulic cylinder ; the ram is thus forced 
down, and gives the necessary squeeze to thé work on the anvil. 
The pump plunger then starts on its retyrn stroke, and so, by 
enlarging the space in the pump barrel, enables the hydraulic 
ram to rise and press the water out of the cylinder and back 
into the pump. The rising of the ram is caused by the lifting 
action of the steam under the piston; the latter, it will be 
remembered, being attached to the ram. Of course the water 
pressure is sufficient to overcome,the steam pressure on the 
downward stroke. The chief use of this press is to produce 
work of any given thicknesses within the range of the machine. 
This end is attained by regulating the volume of water used. 


The action may be explained as followse We will suppose, ® 


lemerely for simplicéy sake,' the content of the pump barrel to be 
one cubic foot,. and that of the hydraulic cylinder, when the 
ram is at the full extent of its stroke, to be two cubic feet. We 
will neglect tfe connecting pipe between the tfvo, as that is not 
a variable and does not affect the principle. If there be ad- 
mitted to the pump but one cubic foot of*water as the plunger 
moves forward, it will drive all this water (omitting clearance) 
into the hydraulic cylinder, and the ram would therefore only 
déscend one half its stroke. If the stroke were two feet the 
travel would be i2 inches, whilst there would be 12 inches 
of space between the anvil and the Jower side of the 
squeezing tool on the end of the ram. Objects of 12 inches, 
or above 12 inches in thickness, could therefore be forged, 
If, however, an article 6 inches thick had to be worked 
another half cubic foot of water would have to be admitted. As 
the pump barrel would only accommodate one cubic foot of 
water, the extra half cubic foot would remain permanently in 
ethe hydraulic cylinder, and the ram would therefore not go, by 
six inches, to the top of gts stroke ;,in other words, the traverse 
of the ram would be carried six inches nearer the anvil. Ft will 
be remembered that the upward movement of the ram is effected 
by the steam*cylinder, which is powerful enough to lift the dead 
weight of the ram, but is overcome by the hydraulic pressure. 
It will beeseen that by regulating the volume of water in 
the machine, the ram—although always making the same 
length of stroke—can be kept working at any given distance 
from the aavil: the ram and pump-plunger making stroke for 

| stroke asthe water flows backwards and forwards between the 
barref of the pump and hydraulic cylinder. *The device is no 
less important than ingenious. In ordinary forging, reliance 
has to be placed for accuracy of work on the skill of the Work- 
man. It is surprising how near perfe@ion a good forgeman 
will arrive by constant practice. Such men are necessarily 
scarce, and as a consequence very highly paid, but even the 
nearest appgoximation of eye and hastily applied. callipers, 
with the chance of getting a little too much work on at the last 
minute, cannot equal the absolutely eosrect results of this auto- 
matic system. There is a very ingenious valve for regulating 
the admission of water to fine gradations, so as to get work 
accurately to gauge, but we have, pgghaps, given enough descrip- 
tion of mechanism for one article. 

Mr. Carulla’s paper wa@ interesting and suggestive. Ie was 
engaged in melting Bessemer scrap in pats whenea crucible 
gave way in the furnace. just as fusion Was nearly complete, the 
greater*part of the contents floying out into tle fire. The 
melter was just bringing. the crucible out, and, instead of finding 
an empty broken crucible in the tongs, he discovered a number of 
shells corresponding in shape with the pieces originally charge@, 
but qgite hollow. This was Mr. Carula’s unaccounted for 
phenomenon, upon which he*invited an explangion, This dis- 
cussion was not satisfactory, and it was evident that those whd 
spoke had not prepared their ideas. e This was not the faylt of 
the speakers, but of the waygin which ghe business of thee 
meetings is carried on. The remark applies not only to the 
Tron fad Steel Institute, but to most of the technical 

the same class. When a meeting {$ held, a mass of papers 
are brought forward and read moreeor less hurriedly, and 


members g@t up to make suc remarks gs may occur ta them on e 


the spur of the moment. It is needless to point out that no 
satisfactery discussion of matters involving scientific principles 
can be carried on inthis way. Mr. Carulla’s paper is, as w 


have said, suggestive, and a complete egplanation of the fact? ° 


he states would doubtless lead to most impeyant™lisfoveries in 


1 The press ram makes astroke of 24 inches, and its diameter is $o inches. 


cieties ° 


e 


e  e-work reached every side of the science. 


. 
e% 
e 


. 580 e 


PUREE CAT 


NATURE ° 


-, ; 





etallurgical science. In sich cases as this we think it would 

e wise tw#read the paper and then postpone discussion until the 

e next meeting ; or, by preference, to have the paper printed in 
te Journal of Proceedings, and at a meeting subsequent to its 
appearance call fof discussion. It would appear evident that 
the interior of the peeces of scrap had a lower melting-point 
than the exterior parts which formed the shells obtained, andthe 
explanation of the variation in melting-point wgs the point 
requiring consideration, Liquation of the elements is naturally 
the first suggestion, but this only shifts the uncertainty, for 
liquation is itself an obscure matter. Mr. Snelus would explain 
the matter by decarbonization at the surface, which would 
render the interidt parts more easily fusible. He had, in raking 
out a furnace, found pigs of which only the outer skin remained 
as metal, ‘the case thus formed being filled with graphitic carbon. 

© Mr. Galbraith attributed the phenomenon to the surface of the 
metal pieces having absorbed an infusible oxi@e when at a high 
temperature. There was, however, more in the circumstances 
deséribe@ than the meeting was prepared to explain off hand, 
and it would be Well if tke discussion could be reopened at the 
spring meeting or brought on again by another paper. 

The contribution of Mr. Massenez was in many respects the 
most valuable of the meeting. It is a pleasing thing to see a 
foreign steelmaker puttiag his experience so unreservedly at the 
disposal of his English fellow-workers, and the thanks of the 
Institute are doubly due to the author for his valuable and 
‘practical paper. There is also an economic lesson in this 
matter, for the apparatus described owed its introduction to the 
German colliers’ great strike of two years ago. Since then there 
@as not only been a diminution in the amount of coal wrought, 
but the quality has also fallen off, so that the proportion of 
sulphur in the coal has much’ increased. This necessitated a 
desulphurization process, the method of which forms the subject 


-of the paper. Manganiferous molten pig, poor in sulphur, ise 


added to sulphuretted pig ison, poor im manganese ; the result 
being that the metal is desulphurized, and a manganese sulphide 
slag is formed. The mixer in which the process is carried on is 
a large vessel in appearance, to judge by the drawings shown, 
like a converter. The apparatus in use at Hoerde will hold 
seventy tons of molten pig, but it has been shown that a vessel 
of about twice the size would be advisable. Details of the 
working are given by the author, and will be of great use to 
steelmakers working with phosphoric pig. In th@ discussion 
which followed several speakers bore testimony # the value of 
the invention, Str Lowthian Bell intimating that a saving of 
2s. gd. per ton could be made by this method over the process 
of ré-melting pig in the cupola ; a step which has to be taken 
when it is desirable t® combine the product of different blast 
furnaces. In the large mixer, metal from two or more furnaces 
can be brought together. 
. The ogly remaining paper was a contribution by Mr. B. 
e ,*Chwaite, in which particulars were given of the metallurgical 
department of the Sheffiel€ Technical School, which was read 
in brief abstract by one of the clerical staff; after which the 
meeting tvas brought to a conclusion by the usual votes of thanks. 
. 
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[EE death of Carl Wilhelm von Nägeli, on May 19, 1891, 
removes the last surviv®r of that distinguished group of 
botanists wha, side by side with zoologists such as Schwann and 
Kolliker, laid, half a century ago, the foundations of modern 
histology. The career of Nägeli is of special interest for the 
history of botany. During a period of fifty years he held a 
ading positio in the advance of the science ; ard, while his 
activity began in the early gays of Schleiden’s predominance, his 
mypsC recent work is in touch with those latest developments of 
biology which are coffnected wifh te name of Weismann, His 
Systematic botany, 
dhorph®ogy, anatomy, ehemical and physical physiology, the 
e theory of heredity and, descent, as well as histology, all befr 

. lasting traces of his influence, ° 4 e e 

Nagel? was born oi March 2%, 1817, at Kilchberg, near 
Zürich, and*was *the son of a country doctor. As a child he 
° was devoted to booksebut he soon showed a taste fdr natural 
e © ehistorywhich appears to have been in some degree inspired by 


‘his sistere lis educdtion as a boy was begun at a private 
é school, of which®his father was one of the founders, and was 
e completed a the Zjirich Gymnasium, where he did well. Hg 
. `e «NO. 1146, VOL. 44| 
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then matriculated at the re€ently-est@blished University of 
Ziirichawith the view af studying medicinæ As a tudent, he 
is said to have been frongly influencgl by the ‘' Natur- 
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philgsophie,” as taught by Oken. He soon lost,his taste for 
medical studies, and, owing to his mother’s @nfluengs, was 
alloyed to migrate to Genews, where he devoted himself to the 


study of Botgny under,De Candolle. ie . 3 

Nägeli took his doctor’s degree at Zürich in 1840; his dis- 
sertalion on the Swiss species of Cirsium was dedicated to 
Oswald Heer, and was his first contribution to that*minute 
investigation of egies which formed so characteristic a pagt of 
his life’s v&rk. e . 

Subsequently Nägeli spent a short time at Berlin, studying, . 
among other thiggs, the Philosophy of Hegel. A metaphysical + 
tendency marks his writings all through life, and indeed 
‘favourably distinguishes his work from that of many less culti-, 
vated scientific writers ; but Nägeli, if one of his later papers, 
expressly denies that he was ever himself an Hegelian. 

Nageli’s next migration wis to Jena, and here he came under 
the influence of Schleifen, by whom he was initiated into micro- 
scopic work. It was not long*before the association of thes 
fwo great men bore fruit. In 1844 appeared the first number o 
the Zeitschrift fiir Wissenschaftliche Botantk under the editor- 
ship of Schleiden and Nägeli. The connection of the former 
with the new venture was only a nominal one, and, indeed, al! 
the papers but two are the work of Nägeli himself. The 
influerfte of Schleiden however, is manifest throughout, some- 
t'mes in an injurious degree, though the independence of Nägeli 
gradually asserted itself. To this brilliant, though short-lived 
publication we shall return presently. In 1845 Nägeli married, 
and on his wedding tour he spent a Jong time on the south-west 
coast of England, and there collected much material for his 
important work on ‘‘Die neueren Algen-systeme,” published in 
1547. e e 

On his return to the Continent he became a Privatdocent at 
Ziirich and lecturer at the veterinary school, ans soon afterwards 
he was appointed Professor Extraordinarius. In 1850 his associa- 
tien with Cramer, so fruitful of good work, began, His colleague 
says of this time: ‘‘Es war eine schöne zé@it! da wurden nicht 
bloss Staubfaden gezählt und Blattformen besohrieben ; es ging 
in die Tiefe, ans Mark des Lebens !” -It was the microscopic 
practical work with Nägeli which made the deepest impression 
on his distinguished pupil ; his lectures, though clear and full of 
matter, do not appear to have been specially brilliant, but he 
possessed the highest qualification of a teacher in being himself 
a great maker of knowled&e. 

After Ņeclining a “call” to Giessen, Nägeli in 1852 became 
Professor at Freiburg im Breisgau, where most of the work was 
done for the ‘* Planzenphysiologische Untersuchungen,” published 
in conjunction with Cramer in 1855-58. In 1855 Nägeli 
accepted the post of Professor of General Botany in the new 
Polytechnic at Ziirich; his work at this time was hindered 
by the temporary failure of his eyesight, owing to too much 
microscopic work. e s 

Jn 1857 Nägeli was summoned todhe Professorship of Botany 
at Miin&h, where King Maximilian IJ. was striving to render 
his capital as distinguished in science as jt already was in art. 
This post Nageli continued to hold to the time of his death. 
At first somewhat distracted from his original work by practical 
duties in connection with the organization of the institute and 
gardens, Nägeli soon resumed his proper activity, and centinued 
for thirty years more to produce a magnificent series of researches 
onthe most varied subjects. Unfortunately, Nagefi’s work was 
excessive, and from the age of sixty onwards, his health began 
to suffer, so that he was ultimately compelled to give up teach- 
ing. An attack of influenza during the epidemic of 1889-909 
seriously shattered hfs already failing strength, and from the 
effects of this he gever completely recowered. He lived 
long enough áo celebrate,in gregt honour the jubilee of his 
doctor’s degree, ai thus to look back on half a century of 
contjnuous work for the advancement of science, a retrospect 
such as few savgnts can have enjoye&.! °° : : 

Without attempting to give an adequate account of Nageli’s 
scientific work, a task which woyld far exceed both the limits of 
this article and the Powers of the wyiter, some idea may be 
given of the salient points in his career as an investigator. 

Nägeli& first histological paper} so far as we ate aware, is on 
the development of poliga (1841). @ This already marks a de- + 

? The details of Natdi's life are taken from the funeral address delivered 
by his colleague, Prof. Cramer, agd published in the Neue Zürcher Zeitung 
for May 38, 1891. s . j o 
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cided advance on Schleiden’s theory of free-cell formation, for 
Nägeli maintains tht’ the special mofher-cells are not forged 
directly arowfh@ a cyfoblast (nu@leus) but around the whole 
granula®contents, in the middle of which a free cytoblast [jes. 
Itewaselong, however, before Nägeli completely fyeed himself 
from the influen®e “of Schleiden’s histological theories. It is 
interesting ghat in this paper he degerjbed ani clearly figured 
the twoenucléi in the pollen-grain of an CEnothera, though he 
did not know that this was a constant phenomenon, The im- 
ptrifince of this observation yas not appreffated unt Vifving, 
Strasburger, and Guignard, investigated the subject in our 
e own day. e° e 

* Nageli’s “ Botanische Beiträge ” contributed to the volume 8f 
Linnea for 1842, include some important papers. In those on 
“the development of stomata and on cell-formation in the root- 
apex, he endeavoured tò reconcile his own accurate observations 
with Schleidenian theories, and was thus led to oppose Unger, 
who had already recognized that vegetatfve cell-formation is a 
rocess of division. A paper or Fungi in the interior of cells is 
fnteresting, because the existence of such efdophytic forms wae 
at that time regarded as establishing a presumption in favour of 

spontaneous generation. 

The Zeitschrift fiir Wissenschaftliche Botanik, 1844-46, ifa 
very remarkable publication. It never got beyond its first 
volume, but it may be doubted whether any book of #s size 
has been more important for the progress of the science. 
Nigeli’s introductory paper, ‘‘ Ueber die gegenwärtige Aufgabe 
der Naturgeschichte, insbesondere der Botanik,” is very meta- 
physical in tone, and is not free from a certain youthful pedantry. 
Great stress is laid on the absolute d@fference of species—a con- 
ception which, as Nägeli tells us in one of his later works, did 
not prevent his believing everethen in the origin of species by 
descent. The study of development is treated as a philoso- 
phiæl necessity, gnd*anatomy, or the study of mature structure, 
is denied to be a science. This is perfectly just ; no one did 
more for anatomy than Nägeli himself, but he recognized thabit 
only becomes scientific in union with development and physiology. 
He further insistg that the knowledge of development as a whole 
is the only sound basis for classification—a principle which still 
remains to be carried out. The highest importance is attached to 
the cell theory, which was expected to do as much for botany 
and zoology as mathematics had done for physics, or atomic 
formula for chemistry—an expectation which cannot be regarded 
as unjustified. Nägeli severely ‘crmicized the theories then 
current, according to which cell-formation is a pr@cess of 
crystallization. Some of the most doubtful of his own later 
generalizations, however, were affected by the same source of 
error—namely, too great eagerness to find a simple physical 
explanation for biological phenomena. 

Nägeli, in this paper, devotes much space to the distinctions 
between animals and plants, He decisively rejects the idea of 
a transition between the two king@loms, gn the ground that this 
would contradict the ‘‘ Abgplutheit der Begriffe ”—an argument 
which now seems strangely out of place in natural scienwe. 

The whole paper is of great interest as showing the point of 
view from which biological questions were regarded at that time 
by a brilliant and philosophical naturalist just entering on his 
life’s work. 

The gwo papers in the Zet/schrift, on the nuclei, formation 
and growth of vegetable cells (1844 and 1846), are of the 
greatest importance to histology, finally establishing the constant 
occurrence of cell-division as the one mode of vegetative cell- 
formation. This conclusion was only reached in its com@lete- 

ness in the second of the two papers. Although Unger’s and 
Mohl’s views of the details of the process eere in some respects 
the more correct, still Nagéli established the main facts of the 
division of the nucleus and of the celfeon a droad basis of 
observation. These papers,” as well a ofe on the utricular 
structures in the contents of cells (nuclei, nucleoli, chjoro- 
phyll granules, &c.)ewerestransiated by Henigey for the Ray 
Society, to the great benefit of Eng¥sh students, as the writer 
of this article can testify. ° Sro 

In the same journal there are several algolofical papers, the 
most important of whicl?is the complete and admirable account 
of Caulerpa prolifera, the extraordinary histological ssucture of 

- which and its relationshipgo the other Siphonez Nägeli already 
thoroughlyginderstood. It gs interesfing thai in this paper he 
describes both the cell-walhand the cellulose rods as growing by 
appositign, a view to whichewe hav@® now geturned, owg to, the 
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observations of Strasburger and Noll, in opposition to Nazeli’s 
own later theory of intussusception propounded in 1858. 

The paper on Delesseria hypoglosum coatains an elaborate 
account of the cell-divisions by which the,thallus is built up. 
Nägeli here characteristically attributes great importance to the 
introduction of ideas of absolute mathematical form into 
physiology afid systematic botany. 

The discovery of spermatozoids in the Ferns is one of th: 
most important recorded in this volume. The essential points 
in the structureand development of fhe antheridia are described 
rightly, and the movements of the spermatozoide very accurately 
traced. Nägeli calls attention to the nuclear rections of the 
substance of the spermatozoids. He demonstratesthe homology 


of these bodies with those of the mosse ani Chara ani of ə 
jeanimals, 


Nazeli was at that time necessarily completely in the 
dark as to the relation of the spermatozoids to spore formation, 
for the archgonia and the process of fertilization weregfirst dis- 
covered by S @ninski four years later. . 

Among other papers of fundamedtal importance may be 
mentioned that on the growth of mosses@in which the apical 
cell-divisions and the development of the protonema are clearly 
made out ; that on the growth of the sjem in vascular plants, 
a Work which laid the foundation of our knowledge of the dis- 
tribution of vascular bundles, and that on the reproduction of 
thé Rhizocarps. This last is especially interesting. It is 
directed. though very cautiously, azainst the Schleidenian theory 
of fertilization as applied to these plants. It is singular how 
thif theory, according to which the end of the pollen-tuba, aftee 
penetrating the embryo-sac, itself became the embryo, took 
possession of the minds of botanists at that time, and led some- 
times tothe strangest confusions, sometimes to a chance re- 
could only belegitim itely proved 
at a later period of resegrch. In the case of the Rhizocarps, 
the Schlei tenian theory assumed that these plants were really 
Phanerogams. Hence we find that he and Nägeli agree ii 
calling their®*microspores pollen-grains, their microsporanzia 
anthers, their macrospores embryo-sacs, and their macrospor- 
angia ovules, a terminology which very nearly expresses ou’ 
present view of their homologies as established by Hofmeister. 
Nägeli discovered the spermatozoids of these plants as well as 
the prothalgus and archegonia, but he shows the greatest reserve 
in correcting Sphleiden’s extraordinary mistakes. 

It i$ worth remarking that at this early peri@d the homology 
of pollen-grains with spores was generally admitted, and at 
first we wonder how this true result could have been arrive at 
sqprematurely. Here again the Schleidemian theory affords the 
explanation. The pollen-grain was regarded as a spore, which 
on germination produced the embryo-plant, not as do the spores 
of Cryptogams in the open air, but within the embryo-sac of th: 
ovule, This conclusion was of course strengthened] by a morse, 
legitimate argument drawn from aee@mparison of the mode of 
origin of pollen-grains and spores. 

A less fortunate result of the same theory appears ia paper 
in the Zeitschrift, ‘‘ Ueber das Waghstum und den Begriff des 
Blattes.” Nägeli here erroneously attributes to the stem and 
its branches an endogenoue origin. That this holds goodfor the 
primary axis, he proves by stating that it is deriveg from the 
pollen-grain, which itself arises endogetously within the anther 
+ We Have dwelt long on this Zegschrift, as it affofds a remark e 
able insight into the state of botanical questions during the earlier 
part of the most brilliant period of progress which the science 
has known. The very name, Yournal for “Scientific” Botany, ¢s 
charageristic, expressing the somewhat arrogant claims of the 
enthusiastic naturalists of the*new school of thatglay. 

The next®period in Nägeli’s career is marked by the publi? 
cation of two important algological werks : ‘‘ Die neueren Algen- 
systeme und Versuch zur Begriigdung eingg eigenen Systems der 
Algenund Florideen,” 1847, and “‘Gattungen einzelliger Algen,” 
1849. ° It cannot be said that Nägeli vas altogether ; 

is generalizations on algological subfécts, though his special’ 
work was often of the greates§ value. git that time he included 
the &@icher® among th 
Algæ in his sense were distinguished from the Fungi,-not only 
bythe pwsence of chlorophyll and starch, but also by the absence 
of spontaneous generation, while they difftred from the Florided, 
and all the higher plants in being destitutg of sex. The Florideæ, 
on the other hand, he regarded as sexual and gs c®sely aflied to 
the Mosses, He recognized their antheridia as the male,organs, 


but regarded the tetraspores as the producteof a f\male organ e 


hgppy in ° 


e Algapand expiuged the Floridee. The e 


e o of the gimplest plants. 








s 
“on accouftt of their superficial resemblance to the spore-tetrads 
of the higher Cryptogams. The carpospores, which are the real 
s@xual products, he regarded as gemmæ like those of Marchantia, 
with the cps of which he compared the cystocarps. Such views 
were excusable at thé@time, but Nägeli, as we shall see, adhered. 
to them later on with excessive pertinacity. 


Nägeli was perfectly acquainted with the cqnjugation of i 


Desmids and Zygnemaceæ and imperfectly with the fertilization 


of Vaucheria, but he imagined that these processes were too in- ` 


constant to be regarded as sexual. 

Nägeli was at that time much more successful in dealing 
with the vegetati¥e organs of the Algæ, and he rightly protested 
against the generalization current down to our own day, that 
all Algae are destitute of leaves. 

® His conviction th® the Algz are without exception sexless 


Jed him in 1849 to reject Decaisne and Thur&’s discovery of the® 


spermatozoids of Fucus, which he regarded as spores. OF his 
later alfological papers, the .most important is that on the 
Ceramiaceze, published én 1861. In this the procarpia and 
trichogynes, the true female organs, are described and accurately 
figured ; but Nägeli failed to recognize their true nature, and 
still maintained his old view of the sexuality of the tetraspores. 
The whole credit of the discovery of the real state of the case 
thus belongs to the French botanists Thuret and Bornet. 

The “ Pflanzenphysiologische Untersuchungen ” of Nägeli gnd 
Cramer (1855-8) contain among other papers of importance 
Nageli’s huge work on starch grains (about 6co quarto pages !), 
which is of great general value as embodying his views ongthe 
@rowth of starch and cell-wall by intussusception and on the 
molecular structure of organized bodies. For many years this 
micellar theory, as it was afterwards called, was regarded as 
Nageli’s greatest achievement. Sachs, in 1875, said in his 
“ History of Botany”: ‘‘Nageli’s molecular theory is the firste 
successful attempt to apply enechanico-physical considerations to 
the explanation of the phenomena of organic life.” More 
recent research has shown that this attempt, like its, predecessors, 
was premature, and though Nigeli’s ingenious and carefully 
elaborated hypotheses must still arouse our admiration, we can 
scarcely now regard them as having added much to*our know- 
ledge either of the growth or structure of organized bodies. 
The book on ‘Starch Grains,” however, quite apart from 
theoretical considerations, will always remain a® marvellous 
monument of resgarch. It contains a vast mas® of systematic 
and descriptive matter in addition to the speculations which 
havg made it famous. The micellar theory was further de- 
veloped in subsequent, papers ‘fon the behaviour of polarized 
light towards vegetale organisms” (1862); ‘‘on crystalleid 
protein bodies” (1862); and ‘‘on the internal structure of 
vegetable cell-membranes” (1864), It is presented in its 
perfectedgform in the important work on the micapscope, pub- 
° lished by Nägeli and Schwendener in 1877. 

The papers in the ‘‘ Phẹsfologische Untersuchungen ” bear the 
name of Nizeli or of Cramer respectively, but it appears that 
they muftually assisted each other throughout; hence it is not 
out of place to mention have Cramer’s fine researches on the 
apical growth of Equisetum, which to this day serve as a 
model frarely approached) for all su&h investigations. 

No soor were these investigations with Cramer completed 
than another great undeftaking was commenced in the publica- 
*tion of the ‘“Beitrige zur Wissenschaftlichen Botanik ” (1858-68). 
This began with the great paper ‘‘ On the Growth of Stem and 
Boot in Vascular Plants and on the Arrangement of the Vascular 

undles.” This is the most important of Nägeli’s purely ana- 
tomical works, and is of the greatest permanent values It is 
got too much te say that the bulk of our knowledge of the dis- 
tribution of vascular tissues in plants still depends on this work. 

Oth@r valuable papers in tl% ‘‘ Beiträge ” are those on the use of 

tfe polarizing microscope, on gheegrowth in thickness of the 
e Sapindace (another ideal pattern of anatomical researqh), and 

Aa theworigin and growgh of roots, in which last Leitgeb co- 

operated. Until the quite recent work of Van Tieghem apd 

Donliot, this was undou8tedly the most important ipvestigation 
* on the Sebject. © o e 

Amon Niagelis later works there are two which have hada 
qasting influence on ow views as to the biology and physiology 

In “Die niederen Pilze” (1877) he 
treats of moy)ds, yeas, and bacteria ia relation to infectious 
diseases and hygien®. In this work an excessive scepticism is 
displayed as, to the existence of definite species among the 

® lowest organisms, Such as bacteria. There is ne longer arty 
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doubt hat species arẹ neither more néreless distênct among 
these simple beings thanamong the higher plants, but Nägeli 
didea real service in showing that each of these, species may 
appear in a number of morphologically and *physigegically 
different forms. ° 

Nägel’s é‘ Theorig der Gährung ” (1879) gemonstrated the 
relation between the processes of fermen ation and respiration, 
and eslablished the moderf view of fermentation, &ccording to 
which, to use the words of Prof. Vines, “living protoplasm, 
besides undergoift\decémposition itself, can induce decompogi- 
tion in ceftain substances which @re brought within the sphere 
of its influence.” : : ; 
e it remains te considere briefly an aspect of Nigeli’s work,” 
which is from some points of view the most interesting of all-~ 
namely, his relation to the theory of descent. The elaborate 
observations on variable species, espctiqlly in the g&nus Hiera- 
cium, which Nägeli carried on throughout his whole life, side by 
side with his histological and physiological work, specially 
qualified him to take up an indgpendent position with reference 
to the problems of gvolution. o 

In his paper «Bie Entstehung und Begriff der naturhistor- 
ischen Art ” (1865), Nägeli for the first time discusses this 
qyestion in the light of Darwin’s work. His belief, however, 
in the origin of species by descent was no new thing, but had 
been tacitly held by him throughout his whole scientific career, 
and had been definitely expressed in his paper on individuality 
in Nature, published in 1856. In his work of 1865 he gave an 
admirably clear exposition of natural selection, but was unable 
to accept it as affording a sufficient explanation of evolution, 
He believed that variationhas a definite direction, always tend- 
ing towards the greater complexity and perfection of the organism 
(Vervollkommnungstheorie), On th} view the development of 
the race, like that of the indivfdual, has a@definite course as- 
signed to it beforehand. He protests jhat there is nothing 
supernatural involved in this doctrine, ande that it doef not 
necessarily require sudden transformations. eOn this latter 
qtestion, however, he speaks very uncertainly, and states that 
transitions between certain morphologica® types appear to be 
unthinkable and impossible. One seems to @atch here an echo 
of his older teaching about the “ Absolutheit der Begriffe.” 

The perfecting process, he says, knows no rest; hence all 
plants would have become Phanerogams by this time were it 
not that spontaneous generation takes place at all periods. 
Thus the flowering plants of our own day have, on this view, 
the longest family history, and trace their descent from the first- 
formed ‘‘ Urzellen,” while the vascular cryptogams had a some- 
what later origin, and have, consequently, not had time to 
advance so far, the mosses again arose more recently still, and 
so on with all the groups of plants. According to this singular 
hypothesis, there is no actual blood relationship between the 
higher and lower forms of any one epoch. They have had a 
similar but not a common oyigin, ‘This remarkable, but, as it 
seems to us, retrogrestive theory was maintained by Nageli to 
th@ close of his career. bd 

But, Whatever view may be taken of this speculation, it must 
be admitted that Nägeli saw clearly the great fact—since brought 
home to us by the works of Weismann and his school—that 
the causes of variability are internal to the organism. This 
important doctrine, based on original experiments and observa- 
tions, is maintained in a paper entitled ‘‘ Ueber dew Einfluss 
dusserer Verhältnisse auf die Varietatenbildung im Fflanzen- 
reiche” (1865). He shows that.“ the formation of the more or 
less gonstant varielies or races is not the consequence and the 
expression of external agencies, but is determined by internal 
causes"; while the modifications directly produced by external 
influences are inconsfant, and do net give rise to varieties. We 
think it must be allaved that, on this esse&tial point, Nägeli 
was at that time som@wyhaé in advance of Darwin himself. 

Other works of That period deal with the laws affecting the 
distsibution of species,eand with the phenomena of hybridiza- 
tion. Inthe $Theorie der Bastardbilding” (1866) the pect- 
liarities of gybrids are &plained as due to the favourable or 
unfavourable qhanges produagd by crossing, in the internal 
coadaptation of the organs of the offspring. ° 

A pater on the social origin of ‘new species (7872) results in 
the fonflusion that groups of new torms are likely to arise 
simultaneously, rather tan isolate# new species. * 

Finally, sometlfifg must be sai@ of the great werk published 
in 1884 ‘‘ Die mechapischgphysiolfische Theorie der Abstam- 
mungsiehre,’” whiche statgs at great length ‘Niageli's*final con- 
e e s 
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clusions as fb ere a heredity, Tae fundamental @dea of 
this weighty work issghe conception of the Idioplasm, namely, 
of a definite portion of the generalgprotoplasm, to which aloi is 
commitgd the A arismtsion of hereditary characters. This idea, 
as Weismann points out, is a fruith@ one, and will livg, and is 
indeed*incorporaged in all recent theories ef heredity, Nägeli’s 
speculations, however, as to the details of the distribution 
and mqlecflar structure of this idi8plism are of much more 
doubtful value, and rest on no firm basis‘of actual- observation. 
Nägeli rightly argues that the charadterof the fergilined egg 
must be determined by a Minute amount® of idiopiasm and 
not by the cytoplasm generally, becayse the characters of the 
'* male and female parent are on ‘the avétage equal® represented ip 
the offspring in spite of the enormous difference in the bulk of 
ethe cytoplasm of spermatozoid and ovum. 

Tt was ofily, howevérs after the idioplasm had been identified 
by Weismann and Strasburger with a definite constituent of the 
nucleus that the theory acquired a positive basis. 

Nägeli in the ‘* Abstammungglehre” points out that fertili- 
@ation can only consist in the direct uniongf solid idioplasmig 
bodies, and thus on theoretical grounds arrives at a conclusion 
which has been fully confirmed by the observations of Van Bene- 
den, Strasburger, and Guignard. He also shows that while in te 
higher organisms idioplasm alone is necessarily transmitted from 
parents to offspring, in the increase of the lower planjs and 
animals by division, the descendants acquire a share of the nutri- 
tive. protoplasm also. Hence in the latter the conditions of 
culture may directly affect the descendants, as Nageli found in 
his observations on bacteria. These views are in essential 
agreement with those of Pref. Weismann on the continuity of 
the germ-plasm, as brought forward a year later, though 
on other points there is ‘a wide divergence of opinion. 

Nägeli insists fn his preface to this book, that the subject 
of hgredity can only be anthoritatively treated by a physiologist, 
and‘he no douBt regarded his micellar theories as an im- 
portant contribetion to the question. In this his view is some- 
what one-sided, and as a matter of fact all recent advance 
in our knowledge of the essential points in reproduction has 
come from the m&rphological side. 

Nigeli’s attitude towards the question of spontaneous genera- 
tion is interesting. In his early days he had no doubts as to the 
spontaneous origin of many Fungi, and thought that this could 
be experimentally demonstrated. In 1865 he gave up the ex- 
perimental evidence, but believed ingthe origin de novo at all 
epochs of simple vegetable cells. Inthe ‘‘ Abstammungglehre ” 
he still maintains that spontaneous generation is constantly in 
progress, but no longer holds that even the lowest known 
organisms can arise in this way. His supposed primitive living 
things (Probie) are as much more simple than bacteria, as these 
are more simple than the highest animals or plants. 

As regards :he causes of evolution, Nägeli in his great work 
appears to ligit the field of matural selection even more 
narrowly than in his earlier essays. Its fuflction, according to his 
later views, consists in the Separation and definition of gaces by 
the elimination of ill-adapted forms, rather than in determining 
the origin of the rac@ themselves. In a brilliant illustration he 
pictures natural selection as pruning the phylogenetic tree, though 
powerless to cause the putting forth of new branches. He still 
regards evolution as, a, necessary progress towards perfection 
determiffed by the constitution of the organism itself, and more 
especially ofits idioplasm. : 

This view is only needed if we assume with Nägeli the exist- 
ence of purely morphological characters—of characters, thpt is, 
which are not, and never have been, of the nature of adapta- 
“tions. It appears to us to have been suffigently shown by Prof. 
Weismann and others that the existence of such characters is an 
unnecessary assumption. As biology ad@ances, we learn every 
day the function of charactersevhich Rad befge ajfpeared to us to 
be useless, and the whole tendency of investigation is to prove 
that all characters whajeoever are eithel of direct use to their 
present possessors or, have been inherited frofh ancestors, to 
whom, at the time when they werg acqfired, they@vere equally 
advantageous., It would be difficult to cite a Stronger instance® 
of a “morphological character” than the alternation of genera- 
tions which soglearly characterizes the higher cryptogamse Vet 

. it has been lately shown by Prof. Bower that this may well have 
been an adgptive character at ils fir® orfgin, the sporophyte 
being adapted for taking possession of the dry land, while the 


oophyte, owing to the mo ¢ of fersilizason, was compelled to 
retain a lowlyeand’ semi-aquatic habite © . 
. 8 
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We have given a very incomplete and imperfect sket¢h of the 
life-work of one of the mosé iMustrious of that illustrious band 
of botanists to whom the chief advances of our science are du® 
Much of his work has of necessity been lelt quite unnoticed. 
But on even a curtory glance through the Writings of Nägeli the 
conviction is forced upon us that he was a man not only of 
exceptionallye wide scientific and philosophical training and of 
great literary power, but also one of rea] genius, and as far 
removed as possible from that narrow specialism which is the 
besetting sin of so much modern scientific effort. The judg- 
ment of Nageli’s colleague, Prof. Cramer, thathe was ‘‘a truly 
great man,”.cannot be dismissed as the exaggeated language of 
personal affection, but expresses a truth. Thougle some of his 
theories may be abandoned, a vast sum of permanent achieve- ẹ 
ment will always remain, and the influefice of Nägeli on the 
future of our scien&e will be powerful and lasting. 





D. H. Scorr, 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


OxrorD.—Full term commences of Saturday, October 17. 
The following lectures in science generally have been adver- 
tised :— 7 

The Savilian Professor of Geometry (J. J. Sylvester) will 
lecture on surfaces of the second order, illustrated Ky the models 
with which that department has been supplied at the request af 
the Professor. 

The Professor of Astronomy (Rev. C. Pritchard) proposes to 
lecture on the methods of determining astronomical constants, 
and offers practical instruction with the transit circle and solar 


“%pectroscope. 


Rev. Bartholomew Price (Sedi@ian Professor of Natural 
Philosophy) lectures on hydromechanics. 

The Professor of Experimental Philosophy (R. B. Clifton) 
will lecture on electricity ; and instruction in practical physics is 
offered by, Mr. Walker and Mr. Hatton at the Clarendon 
Laboratory. Lectures on mechanics and experimental physics 
are offered by Rev. F. J. Smith, at the Millard Laboratory. 

The Waynflete Professor of Physiology (J. S. Burdon-Sander- 
son) will lecture on the subjects required for the final examina- 
tion ia the Scfool of Physiology, and Mr. Diney will lecture on 
histology. Practical instruction on this latter subject will be 
given by Mr. Kent. ° 

In the subject of Chemistry, the Wagnflete Professor (W. 
Ofling) will lecture on animal products, while the Aldrichian 
Demonstrator (W. W. Fisher) will give a series of lectures on 
the non-metallic elements. Mr. J. Watts lectures on organic 
chemistry, afd the instruction in practical work is @ader the, 
supervision of Mr. Watts, Mr. Veleg and Mr. J. E. Marsh. d 

The Deputy Linacre Professor of Human and Comparative 
Anatomy (E. Ray Lankester} offers a course of lectures on com- 
parative anatomy and embryology. _ This course is intended for 
seniors. There will also be a juniĝr course for beginners and 
candidates for the prelimingry examination in animal morghology 
conducted by the Deputy Linacre Professor and Dr. W. B. 
Benham. This last-named gentlemanevill also lecfure on the 
Cheetopeda, ° n 

The Professor of Geology (A. YI. Green) offers two courses 
of lectures, one on physical, the other on stratigraphical 
geology. ° 

The Reader in Anthropology (E. B. Tylor) will lecture on 
the origin and development of language and writing. 

The Sherardian Professor of Botany (S. H. Pines)electurese 
this term, on elementary botany. à 

The Hope Professor of Zoology Y. O, Westwood) lectures 
and gives informal inform&tio& upon sdfme of the orders of 
Arthropoda. e 

In the department of medicine, Si® 
gfves informal instiuction on, modes gf medical study. This 


instrgction és given dt the Mugeum,*where arrangements will be e 


made for one or more demonstration? in® illustration of* subjects 


bearing on public health. Dr. Collier and Mr. Morgan give 
demonstrations for thẹ Professor on Medical and Surgical 


e 
H. W. Acland” Bart. e 


. 
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Pathology. The Lichfield Lecturer in Çlinical Medicine (W. 0 * « 


Tyrrell Brooks) will lecture on the physicgl sigme of désease, 
and the Lecturer in Clinical Surgery (A. °Winkfield) offers 


igstruction on the treatment of fractures, &c. . è 
The Lecturer in Human Anatomy {A. Thomson) offers a 
e . 
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course of lectures on human osteology, and a series of demon- 
strations will be arranged to mtetethe requirements of those 
Working in the department. The dissecting-room will be open 
daily for practical work and instruction. 

The Rev. H. Boyf, Principal of Hertford College, -has been 
nominated Vice-Chancellor for the ensuing year. 

A mathematical fellowship has been awarded at Merton 
College to Mr. Arthur Lee Dixon, B.A., formerly scholar at 
Worcester College. Mr. Dixon was placed in the first class 
both at Moderations and in the final Mathematical Schools. He 
obtained the Junior Mathematical Scholarship in 1887 and the 
Senior Mathematical Scholarship in 1891. Also at Corpus 
Christi Collage a mathematical fellowship has been awarded to 

e Mr. Arthur Ernest Jolliffe, scholar of Balliol College. Mr. 
Jolliffe was placed in the first class by the Mathematical Mode- 


rators in 1889, and in the first class by the Examiners in°| 


Scientiis, mathematicis et physicis in 1891. He also obtained 
the Junior Mathematical Scholarship in 1889. , 


CAMBRIDGE.—The er€ction of the Newall telescope is nearly 
completed. Prof. Afams was able to use it for the first time 
last week, and took an observation of Neptune. 

Prof. Ewing announags that the new Engineering Laboratory 
is ready for use, and will be occupied this term. e 

Mr. F. Blackman, of St. John’s College, has been appointed 
Demonstrator of Botany. s 

By the return of Prof. Jebb, the University enjoys the distinc- 
tion of being represented in Parliament by a Senior Classic (Dr. 
ebb) and a Senior Wrangler (Sir G. G. Stokes). . 

Sixty-four candidates entered for the examination in sanitary 
science held last week, Of these forty-three have passed both 
parts of the examination, and receive the diploma in Public 


Health, 
The Lecturer in Geogrgphy (Mr. peckanan, F.R.S.) will 
this term lecture on physical and chemical geography, with 
especial reference to land surfaces and their development under 
climatic and other agencies, © 

The vote in the Senate on the question whether a syndicate 
shall be appointed to consider alternatives for Greeks and Latin 
in the Previous Examination will be taken on Thursday, 
October 29, at 2 p.m, - 


University Extension.—It is announced that Mr. T. D. 
Galpin, of the fign of Cassell and Co., Limited, %has offered to 
the Dorset County Council the sum of £1000 to be invested for 
thegpurpose of providing scholarships to send natives of Dorset 
to the Summer Meetings of Oxford and Cambridge. The 
scholarships will be Bearded to the writers of the best essays, 
and it is proposed that the examination should be conducted by 
the University Extension Committee of the Oxford Delegates of 
Local Hxaminations. The scholarships are togbe awarded 
* ,*without distinction of sex, or any political, sectarian, or social 

distinction whatever. : 





SCIENTYFIC SERIALS. 


THmAmerican Journal of Scienca October 1891. Some of 
the possibilities of economic botany, by George Lincoln Goodale. 
This is the Presidentia® address delivered before the American 

$ Association for the Advancegnent of Science, at Washington in 
August last.—On the vitality of some annual plants, by T. Holm. 
The author enumerates several species of plants which show a 
fendency to vary from annual to biennial or perennial.—A 
method for the separation of antimony from arsenic gby the 
simultaneous action of hydrochNric and hydriodic acids, by 
°F. A. GBoch and E. W. Danner.—Notes on alldtropic silver, 
by bf. Carey Lea. The hjue form of allotropic silver is mainly 
Considered. The acgjon of light og this form is remarkable, for 
its effect is first to increase the sensitiveness to reagents and then 

® ¢@o conapletely destroy if, This reversing action is analdgous to 
“that which light exerts pon silver bromide. Mr. Lea has also 
examined the point as tœ whether in the rgduction of silver, the 

* allotropic or the norma) fog is preduced, and he finds thatevhen 
the silver passes, from the condition of the normal salt or oxide 
to that of the metal, the reduced silver always appegrs inethe 
ordinary form. But When the change i$ first to sub-oxide or to 

a corgésponding sub-galt, the silver presents itself in one of its 
allotropi® Sfitess-eStructural geology of Steep Rock Lake, 
Ontario, by Henry Lloyd Smyth.—On the so-called amber of 

e Cedar Lake} Nortle Saskatchewan, Canada, by B. J. Harringtog. 
* ‘Phe resin or, ‘‘ retinite” examined by the author had a hardness 
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of aboat 2'5, and a spgcific gravity TEE 20° C. #An analysis 
gave for its compositiop, carbon 80°03, hydrogen 10'47, and 
oxygen 9°50.—Geological hogizons as determined by vertebrate 
fossils, by O. C. Marsh. The method of defifting logical 
hosizons by vertebrate fos@ls was first used by the author in 
1877, atd appears togfford the most reliable eyjdence of @imdtic 
and other geological changes. It is now extended and revised. 
A section accompanies the®paper representing, in teir geologi- 
cal order, the successive strata at present known with Certainty 
from characteristic Yertebrate fossils. 
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SOQETIPS AND ACADEMIES. e 
PARIS. 
Academy of Sciences, Octobew 3.—M. Duchgrtre in the 


chair.—On the variations of compositiof of Jerusalem artichokes 
from the point of view of mineral matters by M. C. Lechartier. 
The author gives the fesults of some investigations made at the 
Rennes Agricultural Station, ®n the culture of artichokes in 
esoils differently tre@ted. He has also studied atmospheric if> 
fluences as indicated by cultures on similar plots for three con- 
ageutive years.—Observations of Wolf’s comet made with the 
gřeat telescope -of Toulouse Observatory, by M. E. Cosserat, 
Observations for position were made and are recorded, extendiig 
from August 13 to September 28.—On the value of electrostatic 
tension in a dielectric. by M. L. de la Rive.—-On the simul- 
taneous existence, in cultures of Staphylocogue pyogene, of a 
vaccine substance capable of being precipitated by alcohol, and 
of a substance soluble in alcohol, by MM, A. Rodet and J. 
Courmont.—On some parsite Coffepods, by M. Eugène Canu. 
—Observations of the fal! of a solar prominence into a spot, by 
M. E. L. Trouvelot. The obsewations relafe to some remark- 
able luminous filaments occurring in a group of spots from 
August 6 to August Io. a ° 
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The Physical Geology and Geography of Ireldhd: E. Hull, 2nd edition 
(Stanford),— On Surrey Hills, a Son of the Marshes (Blackwood). By Sea- 
shore, Wood, and Moorland: E. Step (Partridge).—An Introduction to 
Human Fhysiology: Dr. A. D. Waller (Longmans).-Guide to the Ex» 
aminations in Physiography, and Answers to Questions: W. J. Harrison 
(Blackie), —Journal of the Chemical Society, October (Gurney and Jackson). 
— London and Middlesex Notc-tock, vol. i., No. 3(E. Stock).—-Botanischer 
Jahrbücher für Systematik! Pflanzengesschichte und Pflanzengeographie, 
Vierzehnter Bard, 3 Heft (Lqpzig, Engelmann).—Quarterly Journal of the 
Royal Meteorological Society, July (Stanford)—Meteorological Record, 
vol. x. No, 40(Stanford).—Himmel und Erde, October (Berlin), 
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° may be said that Germans are more demonstrative than 

stiundbay, OCTOBER 22, 1891. Englishmen, but this byeno means accounts for the very 

7 z s x - a different ways in which scientific disqoverers are trefted 
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RUDOLF VIRCHOW AN® HIS COUNTRYMEN. 


“HE Gerfhđn people are to be’ congratulated on the 
b@illiant way in which the seventieth birthday of 
Prof’ Virchow was celebrated lagt week in Berlin. We 
*sd@y the German people, gbecause th€,entire mation asso- 
ciated itself with the scientific societies in doing honour 
to the illustrious investigator ©f whos® achievements it 
has for many a day been so justly proud. Everyone 
who devotes the slightest attention to science is awar@ 
that Prof. Virchow occupies a prominent place among 
the foremost intellectual leaders of the present age. As 
the Times has said, “Soemuch has he done, and so 


* thoroughly has he done it, that it fs difficult for tĦis 


generation to apprehend the full magnitude of his work. 
Open a book on medicine, and especially any volum® on 
“pathology, composed, it matters not much where, before 
Virchow began his observations, and compare it with 
one composed with the light of his endless investigations 
to guide the author: a veritable revolution in conceptions 
and terminology has tagen place ; at every turn you read, 
€ All this is understood since Virchow wrote,’ or words to 
that effect; and you aye referred to his multifarious 
e e 
*epoch-making’ articles scattered through many pro- 
fefsional and ¢echnical periodicals,” By his great prin- 
ciple, “ Omais cellula ex cellula,” he made a contribugion 
of the highest importance to biological science; and hif 
conception of cellular processes introduced wholly new 
and most fertile ideas as to all the phenomena of disease. 
The science of pathology as it is now understood and 
taught we owe, indeed, mainly to his insight and labour, 
and the recent advances which have been made in it by 
other explorers have been made on the lines he has traced. 
If Prof. Virchow had done nothing else for science, this 
alone would have secured for him imperishable fame; 
but his energies are so varied that it has been impossible 
for him to content himself with one department of re- 
search. As a student of archzxology, ethnology, and 
anthropology, he is hardly le8s emiment than as a patho- 
logist. In all these s¢tences he has marked ap era by 
his writings, and by the personal influence he has exerted 
on the Berlin Ges@llschaft fiir Anthropologie, Ethnologie, 
und Urgeschichte, which he founded in 1869. In practical 
life, too, as a member of Parliament and of the Municipal 
Cound! of Berlin, Prof. Virchow long ago made himself 
a great power in Germany. He has missed no oppor- 
tunity of expounding? the laws of public health, and of 
„insisting upon their importance ; and a striking testimony 
° to the value of his work, in this direetion may be seen in 
the improved sanitary condition of the German capital. 
To the Germans it seemed pesfeqfy pattal that, when 
so illustrious a man of science completed his seventieth 
eyear, the nation sheuld®offer its congratwations on the 
splendid results he had accompli€hed. Woulg an English 
man of science of corresponding infellettual rank havé 
received similar tokerfs of popular gratitude and respect? 
Unfortunately, the questidh answers itself; an@it “vould 
* be well worth the whild*of Englishmeg | to consider care- 
fully the Causes which pave led to the contrast in this 
respect , between them and théir Ggrman kinsfolk. It 
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in the two countries. The real roogof the difference lies 
in the fact that the importance of science is much more 
highly estimated in Germany than in England, and 
especially by the Governments. For several genera- 
tions, the various German Governments have done 
everything in their power ¢o foster scientific investi- 
gation. With this object in view, they have spent 
money freely and wisely, allowing theffelves to be 
guided, not by impulse or caprice, but by the adviée 
of men of wéde experience and knowledge. They 
were quick to note the influence which might be exerted 
on industiial development’ by technica? education ; and 
the result is that Germany thas fgr some time had as 
many technical schools and colleges, adequately equipped, 

as are necessary for her wants.¢ We need scarcely say 
how very different is the spirit that has hitherto animated 
qur own Government. THe idea of most English states- 
men about science seems to be that it is a bore and a 
nuisance, and that the less they have to do with it the 
Better for themselves and the public. Even for teth- 
nical instruction they declined to make provision, until, 
by an accident, the present Government found itself in 
possession of a fund which it did not know how to get 
rid of except by giving the County Councils authority to 
use it for the establishment of technical schools and 
classes. 4s it surprising that when their rulers act in this 
way the mass of the British people should be utterly 
indifferéht to scientific progress? The Germans have 
been accustomed all their lives to see science encour- 
aged, angl all classes learn therefore to regard it as an 
essential factor in the evolution of thgir national life. 
This week they have had a fresh example of the respect 
in which science is held, the Emperor having appdinted 
Prof. Helmholtz a member of the Ptivy Council, with the 
title of Excellency. In-the telegram announcing to Prof. 
Helmholtz the honour conferred on him, the Emperor 
took occa$ion to refer with pride to the lustre shed om e 
Germany by his scientific achi@vements. Nothing of the 

kind is ever done here. 

The influence of education must also, of course, be 
taken into account. There is still some dispute in 
Germany, as in othe? countries, about the exatt place 
which properly belongs to sciencesin general Education ; 
but there is no dispute at ọll as to-the importance of 
training children to recognize the benefits which science 
in all its branches has conferred on mankind. Moxe- 
over ia the “ Realschulen ” an excellent scientific training 
is provided for those whe either have little power of ap- 
preciating* classical literature, or who are likely fo be best 
fitted for their future work by th® study of science. “And 
in elementary schools ah @ffort is everywhere made to 
inter@st children in the facts and SAws of nature@and f° 
give them some conception of the objects and methods of 
scigntific, inquiry? tow far we la% behind the Germans « 
in these respects all true ‘ ‘ ediicationists i now. We 
have made only a beginning in the yse of science as ag 
instrument of popufar culture, and many years, ave feaif * e 
may pass before we shall have applied, it gwfgieltly to 
render scientific conceptions a really vital elementi in the 
éntellectual life of the community. ý rd 
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e It is not for the sake ofanen of science that we desire to 
see more Widely diffused an intelligentappreciation of their 
wagk. A celebration like that of last week necessarily brings 
with it sad as well as happy reflections. “After all,” 
said Bluntschli, the famous jurist, on a like occasion, “it 
is an end, not a beginning.” Prof. Virchow is fresh and 
vigorous, and the world may still reasonably e&pect from 
him much sound work; but we may be sure that, in 
responding to congratulations, he had a little of Bluntschli’s 
feeling ; and it ig possible*that, if he had consulted his 
own wishes ogly, he would have preferred to celebrate his 
geventieth birthday more quietly. But it is good for a 
nation to express or such occasions the admiration and 
reverence excited by a long and great career. The mere 
fact that fhen desire to honour one whose title to distinc- 


tion is that he has adwanced human knowlédge proves ; 


that they have interests higher than those of a material 
character; and it inevitably tends to deepen and 
strengthen the best and®most enduring of their impulses, 
We should be glad, therefoye, if Englishmen had as 
strong a wish as Germans to display a hearty apprecia- 
tion of the triumphs achieved by their great scientific 
thjnkers. That would be the most effectual of all proofs 
that they had begun. as a people, to understand how 
momentous is the part which science has played, and 
must continue to play, in the modern world. 


LJ a, 


ELECTRIC LIGHT FITTING—GOOD AND BAD 
WORK. 


Electric Light Fitting: a Hand-book for Working Elec- 
trical Engineers. By John W. Urquhart. (London: 
Crosby Lockwood and Son, 1890.) sd 


“pee book is*exactly what it professes to fe—a prac- 
e tical book for practical men—and is vastly superior 
to “Electric Light,” gy the same author. The detailed 
instructions given in the first 42 pages, on the erecting’, 
managing, and repairing dynamos, are admirable, and 
are not t® be found in any other book in the English 
‘language. The young ,ejectrical engineer will find just 
the information he needs: how to fit up a large dynamo 
when received in parts from the makers ; how to prevent 
‘the commutator becoming rough in use; exactly what to 
do if it @e rough; how to prevent sparking at the brushes; 
how to atach a new commutator and make joints in the 
: è ; 

grmature wiges ; what to do if the dynamo heats; and 
how to get over the variou other difficulties met with in 
the dynamo-room. 

“The author, in these early chapters, and indeed 
throughout the book, uses the expression ‘‘ cortstant 
Current ”* for Girect current; and although ehe action 
of the regulators of the Brush and of the Thomson- 
Houston constant carrent dywamos is correctly described, 

eand clear illustrations given of their construction, the reader 
fs left in the dark as t8 the exact use of these regulators. 
Or, rather, the only definite statement ag to the function ot 
a ` the Thomson-Housto® wegulat@r, that it is “fôr caufing 
the machirfe to®volve more or less current as required,” 
certainly much mofe likely to lead the reader wrong than 
right.of yrther, to sap that “in Siemens’s alternator, or the 
Ferranti ynam®,* lead’ must be given to the brushes ” 


(an instruction, ofecourse, quite impossible to carry out, ag | by the Board of Tr 
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® 
alternate machines have no ‘commutgtors, but only col- 
lecting fngs), will probably destroy thdcerrect itfpression 
aboug lead which the practical man ay have derived 
from reading the previous pave. _ .’ è 
Inespite of these defects, however, chapter i. is “excel- 
lent, but we fannot speak quite as highly ef chapter ii., 
“On Localizing Dynamg Kaults,and Observationg respect- 
ing Accumulators.” In describing the test for the exigtence 
of leakagegbetween thefron framework and the earth, tha 
author makes an efror that we Shave met with before, in 
Stating that a geflectiongof a galvanometer whose ends. ' 
are connected respectively with the iron framework and 
ethe earth indicates leakage betweeg these two. This is 
equivalent to saying that a conductor nvt having the poten- 
tial of the earth proves that it is in connection with the 
earth. In the “ Hints to Accymulator Attendants” there 
age some very usefel suggestions, but the instructions for ® 
deciding when an accumulator is charged confirm the 
imegression we gave when reviewing the author’s “ Elec- 
tric Light,” that the author had not derived his knowledge 
of storage cells from a practical acquaintance with them. 
For he says that they must not be so much discharged that 
they cease to give any current; and in the chapter on 
“ Switch Board and Testing Work,” that the E.M.F. of ac- 
cumulators, in discharging, shoul never be allowed to fall 
below o's volt per cell. Such instructions are about as. 
useful as saying that a horse sfiould not ie worked until 
he dropped, for if accumulators were to be regularly qs- 
charged until their E.M.F. fell to a value evep three times 
as Great as the limit prescribed by Mr. Urquhart, they 
would be speedily ruined. . ‘3 
Why these two statements about the discharge limit of 
storage cells should be given in different parts of the book, 
with information about “ Running Dynamos in Parallel,” 
the “Periodicity of Alternators,” &c., inserted between, 
we do not know, In a s®mewhat similar way, the author 
returns again and again in different parts of the book to the 
subject of insulation resistance. Each time, no doubt, valu- 
able information is given ; but why not have put it all to- 
gether, so that the working electrical engineer could have 
at once read up the subject, without having to turn up a 
number of references? This sort of scattering of informa- 
tioneruns through the whole bookgand rather suggests the 
idea tha? no very serious attempt was made to sort out in- 
formation written down by the author agit occurred to him 
at different times. 
We do not think that the explanation on p. 54. 
“ alternators work according to a ‘phase,’” is verp lucid, 
Further on, the author says the number of phases per 
jesecond is the periodicity, and” later that periodicity’ and 
phas? aie the same thing. On p. 51 we are told “a 
fall of five volts in 2 hundred affects the brightness of» 
the lamps,” from which a person*might easily obtain the 
wrong impreseion that a fall of two or three per cent. was 
not observable, afd fe astonished when he read, on p. 
72, “that a fall of five*volts in adiungyed in the working, 
pressure will ruse lagnps which burn brightly at a hun- 
dred volts to become very dyll.” He'would also not be 
able to reconcile the statement, “upon well-conducted 
systems he pressure upon thesmainsis neves allowed to 
vary more than onghalf per centg” with the variation of . 
2 per cent. up afl 2 per cente dows, whichs allowed 


ade. eNor is*ft possible to understand 
° eo oœ . 
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s 
the rule with ied eee to the wiring of a houge, “ It 
should sffow an fnéulation resistance of at least "1 meg- 
ohm per lamp,” since this would make the insulation ef an 
instagtion the higher the greater the number of lamp- 
holdgrs, whereas of course, as % matter of fact,the very 
“reverse is the @a8e. 

Chapt@r iv., or “Arc Light®Wirine and Fitting,” is 
full of practical suggestions; thg instr.ctions on the 
trimming of arc lamps, agd the precétgions th@ cught to 
_ be adopted in order to keep arc lamps in good working 

a “order, will greatly help the youtig engin®er when hees 
first put in charge of arc lamps. It isa pity, however, 

*that whan the author@is speaking of supplying constant 
current to a variable number of arc lamps running in 
series, he should say, “ but the shuné or compound-wound 
machines: are supposed to ræulate themselves, which they 
vety often fail todo.” For we never he&rd of a compound 
wound machine, still less of a well-made shunt machine, 
which professed to produce a constant current when the 
éxternal resistance was varied. And this mistake is em- 
phasized in the next section, on running arc lamps in 
parallel, since, although it is quite rightly said of the 
attendant, that ‘‘ his chief care is to Keep the potential 
difference between the jgads the same,” Mr. Urquhart 
states, ‘‘ This is usually effected in part by the dynamo 
itself when a shunt-woung machine is used, or by regu- 
lating the speed” ; and he makes no reference here to the 
us@of a compaund-wound machine, as if it were not the 
special function of this type of machine to keep the 
potential differenge between the mains constant. 

There is a geod illustration on p. 107 of the Thomson- 
Houston lightning arrester, with an explanation of its 
construction, but no hintis given that the electric arc pro- 
duced by the lightning flash is magnetically blown out 
and thus extinguished. And in the large perspective 
illustration of a Thomson-Houston transformer, given in 
this chapter, the thickly-insulated leads are shown with a 
thick copper conductor inside them, while the lightly- 
insulated leads have a thin conductor, and since, in the 
description of a transformer, it is not stated that, besides 
transforming from a high to a low potential difference, 
this apparat@s also transforrhs from a small to a large 
current, it would be quite possible for a beginner,to read 
this book, and wonder why people went out of their way 
to construct dynafhos to produce one or two thousand 
volts, and then had to employ special apparatus at the 
consumers’ premises to lower this high potential dif- 
ference? “It is usual to put the secondary circuit to 

earth,” probably expresses the author’s view (as it also 
does the reviewer’s) of the proper way to guard agginst 
accidents being produced by a contact between the 
“primary and secondary circuits of asransformer, but it 
certainly does not represent the ordjnary practice. 

The name “impedanae coils” ig gweggested for in- 
ductive coils used to diminish a varying or an alternating 
current ; put the neææssity for this name arises from the 
expression “choking coils,” which ds commenly usad in 
this sense, having been wrongly employed@ by the author* 
for any Sind of resistance coils, such as, for example, a 
non-inductive resistance used with a steady curr@nt® 

+ Chapter v, on “ Wing for éncajdescent Lamps,” 
abounds if useful hints, And is illustrated with „Several 
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well-executed woodcuts. Admirable, howeves as ma} 
be the switches, fuses, &ca constructed by Messrs. Wood- 
house and Rawson, the succession of, illustrations w&h 
the names of that firm underneath tgnds to give the im- 
pression that there are no other manufacturers of such 
apparatus. Surely the weighted fuses made ty the Acme 
Works, the switches of Messrs. Siemens— which provide 
a metallic circuit for the current but expend the flash, pro- 
duced by opening the circuit, on carbon contacts—and 
the S switches of Messrs.-Crompton, Were a of a 
reference. 

If the well thought out precautions detailed in “ Method? 
for Running W®es” had been followed in all the wiring of 
houses that has been carried out during the past few years, 
we should mot have heard of thgse very*justifiable com- 
plaints of occupiers who, after taking the lease of a house, 
temptingly described in the agent’s list as fitted through- 
out with the electric light, find that they have to entirely 
re-wire the house before the insurance office will ailow 
the current to be turned on? We thoroughly agree with 
the author that “ There is one leading maxim for a con- 
tractor putting in electric light, and it is to avoid contracts 
thåt do not allow of the best class of material and labotir 
being used throughout.” We should also like to impress 
on the general public that the plummer, or the carpen- 
ter’s handy man, is not, as they seem to think he is, any 
more capable of fitting up an electric installation than he 
is of setting a broken leg. 

We do mot understand why, as a definition of “cleat 
wiring,” Mr. Urquhart says, “This means uncovered 
wires run*&c.”:; surely cleats are frequently employed to 
hold down covered as well as uncovered wires. On p, 
185 the temperature is not stated at which “the ohm is 
the resistanae offered by a column of mercury 1 square 
millimetre in cross-section and 106 centimetres long.” 
Power and work are said to be synonymous, and foot- 
pgunds said to be analogous with®volt-amperes. The 
output of 1000 watts “is called under the Board of Trade 
regulation a /Azlowatt,” whereas the late Sir William 
Siemens, dhd not the Board of Trade, originAted thise, 
name. “As lamps are now male, each would probably 
give a light of 20 candle-power, the watts per, candle- 
power being 2'5.” Would that we could buy glow lamps 
which had a decent life, while needing only 2'5 Watts per 
candle. ° 

Sir William Thomson’s rule abgut the right*sectional 
area te give to a conductor ¢is only a suggestion made 
for the protection of buildings from fire.” We thought 
everyone knew that it was a rule for settling the thicknegs 
of the conductor with which maximum economy could be 
obtaifed. . m 5 

The rule$ about jointing leads are exact and Valuable ; 
we do not, however, like the geheral, rule of using “he 
body of a chandelier itseff t@ serve asthe return, and we 
think this rule ought to be followed only when thegetur@, ° 
wre is throughout the installation an uninsulated one. 

Chapter vi. givet a good véswané “of the pros and cous e 
regarding the use of the “body Bf “an iron ship as the 
return fer ship lighting ; while chaptgr vii, gives the subg 
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MORE SUGGESTIONS FOR COUNTY’ 
ei COUNCILS 


County Councils ang Technical Education. 
Buckmaster. (London: Blackie and Sons.) 


NDER the above title, Mr. Buckmaster who for 
many years has been connected as teacher, lec- 
turer, and organizer with the Science and Art Depart- 
ment, gives some statistics relating to technical educa- 
tion, and his views on the best way of utilizing the funds 
in the hands Sf County Councils. We need hardly say 
that, backed as they are by so long an experience, his 
opinions deserve the most careful and Yespectful con- 
sideration. 

Briefly stated? Mr. Byckmaster believes in elass teach- 
ing as opposed to Jectures, and in utilizing as far as 
possible existing elementary and science and art teachers. 
“Unless,” he says, “the sympathy of teachers and other 
educationists can be enlisted, the most carefully considered 
schemes of County Councils tan only end in partial qr 
complete failure.” Again, 

s 


By J. C. 


- Lectures by themselves are never to be high 
valued as a means of education. In a lecture on 
science, to create and sustain an interest, you must 
be popular, and to do this you avoid the complex 
difficulties of the science, which are often the only intel- 
lectual parts of it. . . . Lectures, unless followed up by 
thought and reading on tHe part of those who hear them, 
fail as a means of education, &c., &c.” 


e 

All this is excellent, and the warning is useful. But 
when Mr. Buckmaster comes to the applicationeof these 
principles he is not quite so happy. For example, he 
is unjust to the University Extension system, which he 
does not clearly understand, and treats as thoigh it were 
mere popular lecfuring, like the work of the old Mechaħics» 
Instiéutes. Now, though we have no belief that the Uni. 
versity Extension mgchinery can fill the place of ele- 
mentary class teaching, we cannot accept the implied 
suggestion that courses of ten or twelve lectures (often 
grranged@in sequences of two or three setseof twelve 
lectures), each lecture S$owed by a class for the more 
serious students, and by written paper work corrected by 
the lecturer, and the whole course tested by independent 
examination, form an engMhe of instruction scarcely above 
the leval of a clever conjuror’s performance. 

His cowwstructive suggestions are, first, to use element- 
ary teachergto give object-lessons in simple sciepce—a 
most useful proposal, aboẸ to be carried out in various 
counties as soon as the teachers themselves can be properly. 
trained for the work; and secondly, to multiply science 
and art classes. “The best technical instruction for 
dome time will be a wider development ande extension 
of, te educational workeof the Science and Art Depart- 
ment by means of right clasaes end continuation science 

tad arp schools.” Tisis depends, of course, on the wean- 


e ing to be attached to “development.” If it merely means 
, multiplication, the stafemgnt is open tg serious question. 
è No one fan know bettersthan Mr. Buckmaster the sp&ial 


qog atfachihg to the system which he advocateṣ— 


the faa succes® of the class, and usually the salary 

of the téacher, @efend on the result of an examination. 

ein our opifion, the machinery of the Science and Arg 
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Departrgent will long, continue to befa, most ugeful and 
important factor (though not to the exclusion of other 
agenéies) in the development of technical jystruction. 
But the present is the great chance td consolidate®and 
improve, *rajher than merely extend the work. I=fsthe | 
County Council funds are so granted as to correct the 
evils which inevitably afisé out of sech a systenf of, pay- 
ments on results as is adopted by the Department-—if its 
control is @sed to render more affective the zspection as” 
opposed to the mere examination of science and art . 
cl&sses—then thè portion of the grant given to promote 
the work aided by the Science and Art Department will , 
“be well spent. But no claim of ghe part of this or 
any other single agency to a monopoly of all technical 
instruction above the rank of that which can be given 
by the village teacher can ‘be conceded. Mr. Buck- ẹ 
master does not in so many words make the claim, but 
he,sometimes seems to imply it by minimizing the value 
of Tost other experiments which County Councils are, 
attempjing. It is virtually a plea for educational bureau- 
cracy against local experiment. But we have not yet 
reached the stage, if, indeed, we ever do so, when variety 
of experiment can be dispensed with. Some of the ex- 
periments will probably fail. Bist it is only by wide and 
free experimenting that the “fittest” will be discovered. 
Mr. Buckmaster has confined himself, probably on pur- 
pose, to the elementary branches of technical instruction, 
and is silent on its higher developments. * Manual work 
jheenly just mentions, and not with much synfpathy. His 
criticisms on the wood-carving taught by-ladies in villages 
is not, perhaps, too severe ; but it is strange that he does 
not give a hint that systematic manual training may be 
(as it has been for a long time in other countries, and 
lately in our own) made of real educational value. Not 
a word is said of the wogst defect of all in our educational 
system-“the want of good, cheap, secondary schools, 
which the present grant may do so much to remedy. 

Though, however, Mr. Buckmaster takes a rather 
cramped and narrow view of the outlook, his pamphlet is 
full of valuable, if rather partial, ideas. 

The pamphlet opens and concludes with some useful 
statjstical and other fnformation taken from ‘various pub- 
licatione of the National Association for the Promotion 
of Technical and Secondary Educatign. Readers who 
do not know the source from which these pages are 
derived may be puzzled by a reference to “the Com- 
mittee ” (p. 41), which by some error in editing has been 
left still standing, without explanation, in Mr. Buck- 
masters pamphlet. * : s 

è 





{THE MISSOURI BOTANICAL GARDEN, 


Missourt Botgnical Garden: Second A nual Report, By 
William Trele@e.° Bp. 188; Plates 48, reproduced 
Photographs 5, and Plan of Garden. (St. Louis, 
Missouri: Published- py the Board of Trustees, 1891.) ° 

[TRE Board of Trustees, of the Missouri Botanical 

Garden have instructed ‘the Director to dit for 
publieatipn each year a volunte setting forth the objects 
of the Garden and,the School of#Botany, and the results « 
accomplished by ach. The first vofume ofthis series 


was issued in December #890, afd contained an account 
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of the Garden an School. The present volumg, there- 
fore, realy beging the series of aĝul reports, and to- 
gether with, the reports we have @ revision of the North 
Amerjcan species*of Epilobium. In the earlier part of 
the hook details are given of the. appointment oF six 
° garden pupils*té scholarships in accordance With a reso- 
lution, @iopted by the truste@s sat a meeting held in 
November 1889. Each scholarghip conferred may be 
thetd by the recipient for 4 period no? ¢xceeding slx years, 
The holders of scholar- 
ships are repaid for their servic&$ to the®Garden, andeat 
the expiration of the six years are entitled to examina- 
Cn passing such exa-e 
mination to the satisfaction ofthe Committee and Director, 
they receive a certificate of proficiency in the theory and 
Practice of gardening. The only scientific paper in the 
* volume i is, as we have just mentione®, a revision of tite 
genus Epilobium, the American species occurring noith 
of Mexico being those studied. This genus differs fm 
‘all the other capsule-bearing Onagracee, except the Cali- 
fornian Zauschneria, in having its seeds providéd with 
an ample coma at the apex. While it reaches great 
development in New Zealand, Epilobium is essentially a 
genus of temperate and cold. climates, and the most 
widely distributed species are those of Arctic and 
Alpine regions. In Alagka a few such species Loccur, | 
which are ofherwise confined to the adjacent part” 
of@Asia. Mow widely distributed Arctic-Alpine immi- 
grants from¢he Old World to the New are Æ. spicatum, 
E. latifolium, E palustre, E. alpinum, &e. E. hirsutum? 
E. parvifiorugt, and E. adnatum, also occur as acci- 
dental waifs. The genus passes into South America 
along the backbone of the continent; few members of 
this family extend very far across the Mexican boundary 
in either direction. The most interesting biological 
features of the genus are those cénnected with the means 
of vegetative propagation, pollination, and dissemination. 
The contrivances by which species survive the winter, 
and are vegetatively propagated, in this respect attain an 
extreme degree of differentiation, one in particular having 
acquired aérial bulblets. The large-flowered species 
appear to be regularly proter&@ndroug, the duration of the 
dichogamy being brief èn most of them, and the sméller- 
flowered seem to be always synacmic and self-fertile, 
although with the®*probability of frequent intercrossing by 
aid of insects attracted by the nectar which is secreted 
within the calyx tube. The genus is of no striking 
econofhic value. The North American Epilobia have 
been mostly described by De Candolle, Torrey and Gray, 
Haussknecht and Barbey’; ; the more notable works of 
more limited range being Hookers “Flora Boreali- 
Americana,” and Brewer, Watson, and Gray’s “ Botany 
of California.” e Prof. Trelease in hig revision enumerates 
38 species, which number inclwdeg*the fotlowing novel- 
ties: Z. holosericeum, E. delicatulum, and E. clavatum. 


eThe well-known seetions Chameænerion apd Lysimdchion 


- larger. 


are still adhered to, the latter, of aourse, beipg by fgr the 
In the analytical key the main ¢ivisions depend 
on whéther the stigma is deeply 4-lobed or 4-cleft, or 
entire or omly notched. ° Subdivisions are foended on 
whether the seeds .are%smooth, ag papillately roughened. 
The nam€ Z. spicatum Lam. ., is used ifistead of angusti- 


folium,, the typical angustiføiune s of Limæt being, 
e 
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according to Prof. Haussknecht, what is commogly knowh 
as Æ. Dodonai, Vill: Weare glad to see that Prof. Tre- 
lease differs from Prof. Haussknecht,in not adopting a 
new name for what is left of the giginal Æ. alpinum 
The Æ. alpinum of Linnzeus included with this Æ. 
Hlornemayni and E. anagallidifoliuin, but we think that 
the name may well stand for one of the segregates. The 
genus Epilobium has always proved a difficult subject ; 
and Prof. Trelease is to be cgngratulated on his careful 
treatment, and successful arrangemen§ of the North 
American members. The 48 plates will@be found of 
great help to students of these plants; they are not quit® 
of uniform meeit, but, taken as a whole, they give the 
essential details, stress being laid on the varieg form of 
the stigma and seed. Additional illustrations are some 
well-reproduced photographs takén in the Garden, and a 
plan of the grounds (scale rh) in five sections. 

E. G. B. 





OUR BOOK SHELF. 


The Story of the Heavens. By Sir Robert Stawell 
Ball, Eighteenth Thousand. (London: Cassell and 
Company, 1891.) 


e 


In the preface to this edition, Sir Robert Ball remarks 
that he has taken the opportunity to “revise the work in 
accordance with thé progress*of astronomy during the 
last four years,” and, generally speaking, new facts and 
theories awe briefly referred to. A few points, however, 
are hardly brought upto date. For example, the spec- 
trum ofe the Andromeda nebula is said to be “a faint 
continuous band of light” (p. 462), although it is 
now definitely known that this continuity does not exist. 
We alse find no reference to the many stars now 
known to bave bright lines in their spectra. The author 
thu$ misses a chance of exercising his well-known descrip- 
tive ability in an account of the connection betweengsuch 
stars and nebule; the similarity,of the two being so 
eonsiderable that Pickering has flowed Lockyer in 
arranging them in a single group. Dr. Huggins’s old 
view as to the coincidence of the nebula line with 
nitrogen $ mentioned merely to be dismisse@ as erros 
neous. Why, therefore, is wa notice taken of the’ 
suggested magnesium origin of the line—for, on any pub- 
lished evidence, the edge of the magnesium fluting is 
nearer the proper position tban the nitrogen double? 
We would also point out that, according to recent obser» 
vations, the apex of fhe sun’s way is much near€r Lyra 
than Hercules. Telescopic changes in comet? are fully 
descriped, but the oe ITA ng changes in gheir spectr 

are not touched upon. iR of stars in the line o 

sight are considered ; te not those of nebula, although 
Mr. Keeler’s observations have been published for some 
time, In fact, it may be said that there is a tendency 
to eschew spectroscopicequestions, and Bence much of 
the most beautiful part of the story of the heavens is left 
untold. e e 


© 
Notes on Elementary Phystogragphy. 
Martin. (London and Manchester : 
@ 1891.) 


By Horace 


Tie author has collecte® a lot eofecraps of information * 


from standard writers on physiographioal matters, and 
has strang his gleanings together todorm this book. And 


e 
e 


John ewo . ° 


if he were an adepfat Sapan | and knew how to bes? e e 


eAXtracts 
. Martin 


arrange and connect facts, this pla? 
verbatim might be commended. B 
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elects notes which by themselves are incorreet, and inter-, 
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polates in others crude statements which render them 
ridiculou® he does an injustice to the authors to whom he 
acknowledges his indebtedness? aud he shirks responsi- 
ê bifity by saying that “these notes do not lay claim to 
originality.” Could,anything be more misleading than 
the following description of sun-spots on p. 148? “ They 
seem to rise suddenly to a great height, coul, and then 
sink back into the photosphere. They are due to up- 
rushes of incandescent hydrogen, and are identical with 
the red flames seen during an eclipse.” And the figure 
that accompanies this texé cannot be a sun-spot at all, 
but must be sonfething else inserted by mistake. Another 
blunder occuss on p. 59, where a section of an intermittent 
epring is shown upside down. The figures are mostly very 
coarse and poor, especially the moraineg on p. 62, the 
section through a cinder cone on p. 89, and one of a 
volcano en p. 90; whilst the two figures of ocean bottoms 
‘on pp. 102 and 03 give a very wrong idea of sheir nature. 
There is, of course, a d&al of information in the book, but 
no attempt is made fo give it interest. In fact, although 
the author is a teacher of physiography, it is very evident 
from his work that h® has not paid attention to the 
practical side of his science, or verified any of the phené- 
mena he essays to describe. “As a book of reference the 
work before us is untrustworthy ; and as a work for 
students of elementary physiography it is useless and 
mach to be condemned. ° 


Thomas Sopwith, M.A., C.E., F.RS.; with Excerpts 
SJrom his Diary ef Fifty-seven Years, By B. Ward 
Richardson, F.R.S. (London: Longmans, Green, and 
Co., 1891.) A Š 

MR. SopwitH died in 1879 at the age of seventy-six. He 

was not eminent as an original scientific investigator, but 

he was a man of great vigour and freshness of mind, 
and had won the affection of a wide circle gf friends 
by his genial and happy temper. For many years he 
resided at Newcastle as an engineer and railway surveyor. 
Afterwards he removed to Allenheads, where,he served 
as the chief agent of Mr. T. W. Beaumont’s lead-mines 
in Northumberfand and Durham. Dr. Richardson’s 
book will recall Mr. Sopwith vividly to the minds of his 
friefds, and it contains many things which will be of 
interest even to re®ders who were not personally as- 
quainted with him. During the long period of fifty-seven 
years he kept a diary regularly ; and of this, of course, 

Dr. Richardson has made liberal use. Tle extracts 

e show that Mr. Sopwith studied closely the currents of 
scientific opinion, and formed his own judgment about 
° them ina shrewd and independent spirit. 





P . LETTERS TO THE EDITOR. 


[The Editor does not Bld himself responsible for opinions ex- 
3 pressed By his correspondents. Neither can he ubdertake 
to return, or lo correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 

° No notice is taken of anonymous communications.) 


Efgctric Transmission of Power, 


Your article of the 1st inst, on the International Electrical Ex- 
bibffion (p. 522), says: ‘h those days (before 1879) two wrong 
notions misled peopl@—the onew that the maximum efficiency of 

. e g perfect electromotor gould be only 50 per cent. ; thesother, 

equotin® the remarks ofgSir W. Siemens, ‘in order to get the 

© best effect out of a dynamo-electric machine, there should be an 

a external resistance not c&ceeging the resistamce of the wire ip the 
machine” ” ® o bd 

These’ two notions are really one: 

e %mmediate inference fgom the second. 
e e*% VYouxarticle says a little further on: 


LS) 


the first follows, by 
e 
At the British Associa- 


° tion ia iaeo Ayton exposed the fallacy of assuming that 
to 50 per oft. wasetfe maximum efficiency theoretically obtain- 
bd able from an electromotor. . . . This was perhaps the first time 
e . e 
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e e 
that it had ever been suggested that thd efficiency in electric 
transmisSion of power cquid be more than @per cen#” 

This is a mistake as to hjstorical fact. Meny years ago, I am 
not sure of the date, but it was long before the gynamo was 
invented, I had some conversation with the lat® Prof,eJoule 
abons mechanical equivalent and motive power, in which he 
told me fthatean electypmotor (worked, of cogrge, by a Voltaic, 
battery) had shown a very high percentage of efficiency—I think 
he said 79 per cent., and 4 @m sure it-was far above 5@ I said, 
“‘How is that compatible with Ohm’s demonstration that the 
efficiency of an electrig circuit is at a maximum when theeres 
sistance of the battery is equal to tWat of the rest of the circuit ? ” 
to which he replied, “The maximum effect, in Ohm’s theorem, . 
dggs not mean tlæ maximu%i work done by the oxidation of a ° 
given quantity of zinc, but the maximum effect obtainable from 
a given surface of zinc plates.” ‘‘I see,” said I, “just as in e 
the case of the steam-engine, the problemeof gettingthe maxi- 
-mum of useful effect from a given weight of coals is a different 
one from that of gettigg the maximum of power from a: given 
area of piston.” ė be 

This appears to bg an instance of a truth being grasped bye 
ne of the great masters of science long before it passed into 
general teaching. And it is also an instance of a truth being so 
miyaken as to mislead : Ohm’s law was evidently understood 
to bear a significance that it did not really bear. . 

Belfast, October 13. JoserH Joun MURPHY. 


[That Joule had clear and correct views regarding the efficiency 
of an electromotor driven by a voltaic battery was pointed out 
some years ago, being mentioned, for example, by Prof. S. P. 
Thompson in his book on “ Dynamo- Electric Machinery.” But 
in the paragraph quoted by Mr. “Murphy from NATURE of 
October I, the expression ‘‘ electric transmission of power ” had 
reference to the combination of eapparatus ‘exhibited at th 
lecture in question—had, in fact, the meaning usually attache 
to this expression, viz, the employment of 2 dgnamo to con@er 
mechanical energy into electric energy at one epd of a pair o 
wises of some length, and the employment of a second dynamo 
at the other end of the wires to convert the electric energy back 
again into mechanical energy. e 

Now, not only would it have been somewhat difficult to foretell 
what would be the combined efficiency attainable by the employ- 
ment of two dynamos as generator and motor, at a period “long 
before the dynamo was invented,” but even down to 1879 no 
one had succeeded in practically transmitting power by means of 
this combination with anefficiency of as much as 50 per cent. 
over a distance of even one mile. 

The only direct-current dynamo in common use at that date 
was the series-dynamo, and that machine, as is well known, 
differs radically in its behaviour from a voltaic battery. For 
while it is when a voltaic battery is developing a very small 
current that it gives power most economically to the 
outside circuit, the series-dynamo, when only a very small 
current is passing thugh it, develops practicaNy no electro- 
moéive force, no power, and therefoy has a very low efficiency. 
Hence, wlthough electricians were undoubtedly mistaken in 
fancying that there was a theoretical limit gf 50 per cent. in the 
efficiency when two dynamos were employed in the transmission 
of power, neither the error, nor its correction, were of that 
obvious character in 1879 that one might imagine from reading 
Mr. Murphy’s letter.—W, E. A.] e 


e 
Rain-making. 


é 

In 1883 I published in Nature (vol. xxvii, p. 83) an 
account of some experiments which I made to explain the® 
curious phenomenon commonly seen%t the Bocca of the Solfatara 
of Pozzuoli : paper orbrushwood is kindled fear the fumarole, 
and the®action of ge ĝante, eve when its duration has been 
very brief, is observed for some time after in the relatively great 
incr@ase of cloudy vapotfr that appagrs t@ roll out of the Boccg 
and to rise fror@ the surrgunding minor fumaroles, According 
to Brof. Awsangelo Staccht, this increasd condensation of 
*vapour is due to&he carbon diox#de produced in the combustion ; 
this gas causing condensation from the*highly saturate@l medium 
in the sage way as fumes become visible whan concentrated 
hydrochloric acid is exposed to ordipary air. My experiments , 
of 1883 tend to shoy that not only carhon dioxidg, but (in ac- 
cordance with the views of Dr. Aitken on the formation of 
cloud orenist) the increase@f solidcorpuscles made to float in 
e . . e 5 

és 


e t. @ 


e 
s 


Otvapert2 2, 1894), i 


e 


the vapour-laden aif inside or near the fumarole, might be the 

cause of rapid vd continuous coffdensing of the invisible 

vapour. I notice@ethat the ‘ powdering ” of the air with any 

kind of dagt increased the @loudy column issuing from the 

Boc@gof the Solfafara, I am therefore led to believe that the 

actign of a paper- or faggot-flathe in causing the eincrease of 
z, visible vapourdrem the Bocca of the Soffatara is due both to the 
productign of carbon dioxide agd,to the increase of solid 
partigles of soot and of light unburnt fragments made to rise 
and float in the air. is 

‘These experiments may help in expleiping the ectfon of ex- 
plosives in causing a downfall of rain, Not only does the 
explosion produce a certain ae of carbon dioxide, but dust 
is widely scattered in the air, and carried upwards by the®hot 
gases produced in the explosion. If the results of the experi- 
ments in Texas and Kgnsas by General Dyrenfurth and Profe 
Curtis be confirmed;*it would: be interesting to see if the con- 
densation of vapour in the atmosphere could be better insured 
by purposely increasing the quantity ef dust produced in each 
explosion. The effect would perhaps be enhanced if the dust 
were of a markedly hygroscopical natu®e: the scattering ein 
high air of very minute particles of calcium chloride should 
help in the making of cloud and rain. ITALO GIGLIO, 

Labọratory of Agricultural Chemistry, 

Royal Agricultural College, Portici, near Naples, 
October 12. ° 











Weather Cycles and Severe Winters, 


THE following view of ghe relations of severe winters is one 
which I do not remember to have seen stated. 

Consider the 79 yeafs 1812-90 (at Greenwich), and let us 
take, as a meas@re of winte¥ cold, the mean temperature of the 
three months Deqmber, January, and February. Divide the 
sfies of years et 1860 ; giving a first series of 48 years (1812- 
59), and a segond of 31 years (1860-90). á 

Now consider the first series. The coldest winter in it i& 
1813-(meaning, bf that, 1813-14). The coldest of the following 
winters is 1829% the coldest of the following, 1840; then come 
(reckoning similarly) 1844 and 1846 (equal), 1854, 1859. The 
absolute order of decreasing severity is to some extent the same, 
but at certain points the order of time is reversed. 

Next take the second series. The coldest winter in this is 
1890 (če. 1890-91); the coldest of those preceding, 1878 ; the 
coldest of those preceding, 1870; then come (similgrly) 1864 
and 1860. 

Thus we have a succession of severe winters of decreasing 
severity, and another, after it, of growing severity. 

We may tabulate the data :— 


Severe winters Severe winters 


7 ; M | Sey l M 
wih Sere temperate. |, ™*LETOMNME temperature, 

1813 31-9 @ | 1860 4e 
1829 33°2 | A Fy 
1840 e39. | 1364 37I 
1844 34°9 | 1870 36°4 
1o4 34°9 E 
1854 356 f 1878 st 34°6 
1859 374 | 1890 e 34I 


These d&ta, put into the form of a graphic diagram, give 
a wave whose crest (miRlest of the severe winters) we seem t® 
have passed in the sixties. And it would appear judging™by the 
past, that we have not yet reached the bottom of the hollow ; 
but that after some years’ interval we my have a winter even 
more severe than last, possibly we may,have more than one, of 
growing severity. è e ° e Ps 

It is right to state that, as far as 18569 the values of mean 
temperature used are those of Mr. Bellgville, reduced to sea-level, 

eas given in a paper YP Mr? Eaton to the Roygl Meteorological 
Society (Quarterly Journal, Jangar ¢888); after that, date, 
those of Greenwich Observatory, published angually. The sligt 
differenge in kind does not materially afièct the result. 

In the Meteorologische Zeitschrift for September, M. Woeikof 
considers thé question whefher winters in Russia@ha®e been 
growing warmer, and hf examinatjon ef the St. Petersburg 
records, fr 1744 to 189@ (noting the ember of cold days), 
leads to an affirmative anwwer. The number of very cold days 
has, on éhe whole, fallen off considrably,in the later sixty three 
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years compared with the earlier, and in the second half of our 
century, as compared with she eighteenth and the earlier half 
of the nineteenth. e 

This, he finds, corresponds with populaf opinion for Northern 
and Central Russia, according to which iftense frosts have become 
more rare; but in the south, in the Crimea, the Caucasus, and 
Turkestan, there have been complaints <f colder winters of late. 

Mr. Glaisher some time ago expressed the view that our winters 
had been becoming milder. I have seen acriticism of this view, 
to the effect that the proximity of Greenwich to such a rapidly 
growing city as London might hage to do with such a result. If 
the facts are as I have suggested above, a Srowing severity has 
taken the place of growing mildness, and the qiticism referred 
to would fail to apply. A. B. Mug 
-e 





: A Lunar Rainbow. 

On the evening of Saturday, October 17, at abou? 6.30 p.m., 
the rare an@ interesting phenomengn of a tunar rainbow was 
observed from Patterdale, Westmoreland. On the south-east, 
the moon, which had just risen, brightefied the sky behind the 
mountains, while on the north-west there hung a uniformly dark 
and unbroken screen of haze or rAin-cloud, which lightened 
ff somewhat and was more scattered on the extreme west. 
With its highest point lying &lmost exactly north-west, a semi- 
tircle of pale whitish light was projected against this vapoury 
curtain. The bow was quite complete, but much brighter and 
sharper on its northern arc than on that falling south. The 
Srighter portion fell over weird and clear into Glenridding (a 
favourite haunt of sun-painted rainbows), and as seen striped. 
against the dark hill-sides of that valley, appeared to emit a 
pale-blue phosphorescent glare. At one time a shred of the 
dark smoky haze scudded over, but did not completely obscure 
the highest reaches ofgthe spectra! light. The radius appeared 
smaller than in the case of an ordinary solar rainbow, and the 
breadth of beam was about one-half thereof, or perhaps rather 
less. The* spectacle having lasted for about eight minutes, 
light rain began to fall, and then the sky in a very short time 
became Quite clear and star-lit, and all was over. 

P. Q. KEEGAN, 


Patterdale, Westmoreland, October 17. 
e 


X The Destruction of Mosqùitoes. 


| 
| 
THE recent mention of this subject in your pages remimls me 
that I was told a few years ago by an Egglish gentleman who has 
% most beautiful place on the Riviera that he had freed his 
property from this pest. 
The property in question is a peninsula, and for that reason 
is exceptioSally open to separate treatment. 
many of your readers will know, fgegh water is a somewhat saré 
commodity, and all of it that the inhabitants can lay hold of is 
stored for future use in tanks or small receptacles. Pi 
The larva ofthe mosquito lives, as I understand, only in fresh 
| water. Consequently, on the Riftera he is found in the tanks I 
have named, e 
| The carp is, I am told, passionately fond of the Jarva of the 
| mosquito, and the Englishman I reéer to had extirpated the 
insectgby putting a pair of the fish in every tank. è t 
| The plan is not one that could*be adopted everywhere, but it 
; is worth bringing under the notice of those whose circumstances 


are like those of the Riviera. S. A. Me 


s 
Law of Tensions. 


satisfactorily demonstrating tẹ a class éhe "law of tensions ” 
for vibrating strings. In practice, unless the sonometer is 
fixed vertically, the error introduced by friction at tke pulfey 
| {especially with heavy weights) is so great that the real tension 
is very different frem that represgnte@ by the weight attached. 
Ev€n if (fe apparatus be thes fixed, the changing of thé weights® 
occupies time, and a comparison wire is necgssary, which must 
fifst bee tuned to exact unison, The fpllowing admirable ajdt 


i 
| 
| PossiBLy many science teacher# find some little difficlty in 
| 


On th® Riviera, as n 


e 
. 


e 


very simple method Was suggested to me by one of my studenta , , 


and possibly there are some teachers to whom thg idea ig new. 
Instead of applying tension by attaching gweightMthe result 

may be effected much more readily by means of aneordinary 

espring suspension-balance, such as is oftén used. for weighings 


$gz o 


pafcels.- Byethis method the tension may be regulated to within 


e half a pound, and increased or decgeaged so rapidly that the | 


heigktening of pitch is 
auxiliary wire. g 
Congregational Schog, Caterham. 


clearly recognizéd without the use of an 
: H. G. WILLIAMS. 





f The Koh-i-Nur: a Reply. 7 

Ir is a far from pleasant task for me to set about replying to 
Prof. Maskelyne’s criticism of my history of the Koh-i-Nur. I 
desire to say what must be saidwith all respect for him, but the 
tone of some of hig remarks renders this a task of exceeding 

ə difficulty. All Tare about is to get at the truth, and in order to 
doso I have spared neither time nor labour. I cannot suppose 
that you would grant me@space sufficient for answering in detail 
all the statements in Prof. Maskelyne’s article ; ner do I seek for 
such space, because I deem it to be sufficient for those, several of 


e them expert, who have accorded my views their hearty support 


and approval—FirstYy, to stage here in a general way that having 
very carefully studied Prof. Maskelynejs long article it has not, 
in my opinion, in the very smallest degree shaken the facts I 
have quoted, and the deductions from them which are to be found 
in my appendix to ‘! Tavernfer’s Travels,” and in the article pub- 
lished in the April number of the English Jllustrated Magazine 
of the present year, Indeed, I migi go further, and say that this 
attack very. materially. confirms the strength of the position upon 
which I have taken my stand. Secondly, I shall select a few 
points only which afford clear issues without any mystification, 
as to which side the balance of evidence lies upon, and invite 
readers to draw their own conclusions. 

Before going further I think I should recall to notice the 
review of my edition of ‘‘ Tavernier ” which appeared in NATURE 
last February (vol. xliii. p. 313), and the Ænglish Illustrated 
Magazine for April, from which it will be geen that a suggestion 
made in the review has since been acted upon, with the result 
that was anticipated. 

. Prof, Maskelyne states that there is an absence of ‘hovelty in 
my facts. Just so, it is the old facts that I rely upon, not the mis- 
quoted and distorted variants which are to be found in sò many 
writings. In my earliest allusions to this subject, many years 
ago, I made some mistakes, from blindly following authorities 
whom I now know to have been misled as to their facts@ Since 
then I have learnt how necessary it is to check all statements as 
of fact in reference ®© this subject, and not to place too implfeit 
a trust.on quotations, no matter how eminent the authority who 
makes them may be. 

‘Is it conformable tothe judicial position which Prof. 
Maskelyne claims to occupy, to say that I dismiss Prof. 
H. H. Wilson, and what he narrates, ‘‘by the somewhat 
flippant Bi ae that ‘it has afforded sundry ingaginative 

ewgiters a subject for highly characteristic paragraphs’”? the 
facts being these—I never mferred to Prof. H. H. Wilson; I 
did not even know before that he was the writer of the 
anonymous‘note in the efficial catalogue; and more than that, 
I had not that particular contripution to the subject in my mind 
when writing the above words. 

Still further, with regard to the judicialeposition, I do not think 
it is apparentein any of Prof. Maskelyne’s subsequent remarks. 
They are those of an adfocate who smites his opponent in 
se&son and out 8f season, and segks to disparage him by ifhply- 
ing that he has assaulted the reputation of men (whom all must 
honour), when he has merely pointed out misquotations in their 
writfngs and expressed dissent with their conclusions, 

I yield to no one in my admiration for the late Mr. Kigg’s 
work, but this cangot and should not*estrain me from pointing 
ouf misquotftions and misprints in his books when tfeating of 
the sulsjects with which he has dealt. To justify this 1 shall 

9 . > . 
quote but a few instanęẹs which J hgve noticed, out of many. 
On pp. 78 and 82 (‘* Natural History of Precious Stones,” Bohn’s 
ifion, 1870) the weight of the Mogul’s diamond is state& as 
eon’ Tavernier’s authority tO have been 240 carats and on the 

> plate 208 carats, instead ofg2798, carats. ê 
° The Koķ-i-Nur is stateg on $ 82 have weighed 194 car&ts 
v instead of 18625, and, strangest of all, when recut, that is to say 
ingts present condition, its weight is given, pp. 75 and 347, as 
1g and on the plate as*102} carats, wheraas its true weight is 

TOOd, carats. 

On p. 6 dedi 


aes an argument from the note by Clusius, 


e which is referred to by Prof. Maskelyne, and given in the original i d giv 
ig my paper; {ie whote force of his argument depending, how- » him my loy&l support. Chave'lready,ein vol, ii, of a Tavernier’s 
. i s 
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ever, on fie change of fhe word Belgiunf gf the ogginal to, 
Europe in his, Mr. King’s, own rendering of it. 

I might add to this list, btt sufficient has Veen stated to show, 
that such statements require the fost careful gcruting,*by whpm-" 
soever ghey may have been mage. : e 

On .pp. 81-82 will be found Mr. King’s dissent from Peof. - 
Maskelyne’s theory abou? the identity of Babar Siamond with -* 
the Mogul’s; the differengeaof opinion between thew being 
very wide indeed, though Prof. Maskelyne does not thiak it 
necessary to refer to it in hig article. 

With referance to wa? Prof. Maskelyne writes about De Bo&t °. 
and Garcia de Orta, I shall only say that I am very well ac- 
quainted with both guthors’ prks, and that I assert again that 
the &tatement wrongly attributed to Monardes, and quoted as 
from Mr. King by Prof. Maskelyne, was an unsound and danger- 
wus link in the chain by which it was prop@sed to connecteBabar’s 
diamond with the Koh-i-Nur. F 

. It was a statement convenient to use, but what if I had used 
it first, and had also misqfoted the authority? Would the terms 
Prof, Maskelyne employs about my aberration, &c., have been 
comidered strong enou$h? There was, however, no aberration 
whatever on my part, and Prof. Maskelyne has himself now 
fullygdemolished, as anyone may read, the authenticity of the 
link Re formerly used as a very material element in his chain. , 
How can he, then, still cling to the fragments of this shattered link, 
while he dismisses so peremptorily Malcolm’s statement about 
the weight of the Darya-i-Nur? Will he ever again use that link, 
or quote Monardes as his authority? (#dinburgh Review, vol. 
exxiv., 1856, p. 247.) : 

I still venture to think that my conclusion as to the kind of 
carat used by Tavernier is a®legitimdte one. At the end of 
chapter xviii, book ii., he says, where computing from their 
weights the values of diamonds to e /zard, “lẹ Diamant du 
Grand Mogol pese 279%, carats” (sic); and in the very next, 
paragraph, “le Diamant du Grand Duc de Téscane pese 139% 
carats, 

el rae it is, as pointed out by Prof. Maskelyne, that Tavernier 
in some other passages defines the carats as ‘énos carats”; he 
does not say, however, ‘‘carats de France,” and the meaning 
therefore I take to be the carats employed by himself and his 
confraternity as contrasted with Indian measures of weight. 

The value of the addas or pearl ratti of 2°66 grains, or seven- 
eighths of the Florentine carat, has also been approximately 
arrived at by other relations given by Tavernier; conversely, 
therefore, it proves his carat #0 have been the Florentine. 

I know %f several early writers who have written about the 
Grand Duke’s diamond, and by them Tavernier is referred to as 
the authority for its weight, which, as even Prof. Maskelyne 
admits, was given in Florentine carats. I think all the cir- 
cumstances justify the belief that it was probably weighed by 
Tavernier himself with his own weights and scales. Now as 
to the weighment of the Mogul’s diamond,.in one passage 
Prof. Maskelyne (p. 557)étates that Tavernier does®not say he 
weighed any of the stones, and, in aņnpther, on the same page, 
“The diarfond Tavernier saw, weighed, he said (was he merely 
told so or did he really weight it?), 3194 ratis.” 

The pages of Tavernier give the following very explicit answer 
to this query. He says, “Ce diamant appartient au Grand 
Mogol, lequel me fit l'honneur de me le faire montrer avec 
tons ses autres joyaux. On voit la forme où il est degeuré 
étant taillé, ef m aypant esté permis de le peer jay trouvé qw il pese 
3194 ratis gui sont 279% de nos carats.” ° 

This is precise evidence enough that It did weigh the stone 
himself® and if the carats were French instead of the lighter 
Florentine carats, which I believe them to have been, the stone 
was so much the heavier, and therefore still more removed in 
weight from Babar’s stong. e . 

Tavernigy, I myst remind the reader, besides Bernier, is our 
only authority for wh@ is*known about the Mogul’s stone, as 
such, apd what I have protgsted against and still protest against 
is, the suppression, or rejection of such preche statements as the e 
above, while others of his gvlsich fit in with particular theories 
arg accepted. : 

tt various, directions I have beer enabled to show Tavgrnier’s 

minute accuracy about matters not connected with his trade as a 
jewellerpanel when he speaks as an éxpert, in the practice of his 
own profession, he deserves, and provegthat he deserves, a very 
different treatment fre that which hẹ has received. @ It is for 
this reason, and not because I am blig¢ to his faults, that I give 
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Travels,” stated thag some corrections of values given in vol. i. 
are requied in comg-quence of the idgntification, made too late 
for their correctiongfof the value of Tavernier’s carat, but the 
present disgussion as to the Koh-i-Nar is quite indepenglent of 
thate, e 
With regard to the mutilated gondition of the Koh-i.Nur, I 


‘ hav nothing tp add ; the statement as {o its conditiofi, quoted by 


me, and the figures and models of the stone appear to be suffi- 
cient pr8of that portions had beer removed by cleavage, which 
woulå account for the difference between its weight and the 


e Mogul, as described by Tavernier and I still, retain that 
e e 


opinion, 

Pit is not of the least importance as regards the main question, 
whether my suggestion should prove torrect og not, that if Babar’s 
stone has survived it may be identical with the Darya-i-Nur, to 
which Malcolm attributed a weight of 186 carats. Prof Maske- 
lyne, ufion a system $f calculation which I cannot admit a 
applicable to the case, as we do not know the thicknesses of the 
stones which he compares, gives to the Darya-i-Nur an estimated 
weight 8f 210 carats. For, the present, therefore, I prefer 


@ Malcolm’s definite statement to Prof. Mgskelyne’s theory about 


the attributed weight being the ‘‘echo associated with the Koh- 
i-Nur.” 
I shall have something to say about the Golconda tablesdia- 


+ mond, and about a great many other diamonds and other precious 


stones too, on a future occasion. In that work I shall be as careful 
to give, as I have hitherto been, chapter and verse®*for every 
statement of fact quoted, and I shall trust the histories so 
supported will find acceptance from those who care to in- 
vestigate the evidence in favour of the conclusions connected 
therewith, e 
I am not quite sure that I appr€ciate the full force of the phrase 
“ verisimilitude of a true history”—the last words of Prof. Maske- 
lyne’s article—ebut of this ? am certain, that if ever I should s@e 
a history of the Koh-i-Nur following the lines of that article, 
. shall feel bound to make another and special ‘‘ incursion ” into 
the subject gn defence of Tavernier if not of myself. 


Dublin, October 12. V. BALL, 
a 





THE NAUTICAL ALMANAC. 


It has been known for some little time that Dr. John 

Russell Hind, F.R.S., whq for many years past has 
been responsible for the production of the national ephe- 
meris, would soon seek that retirement to which his long 
services and his distinguished career entitle him. At the 
end of the year, he will relinquish the office of Superin- 
tendent of the “ Nautical Alamanac,” and the good wishes 
and kindly sympathy of the astronomers of many nations 


. will follow him in the retirement he is seeking. 


His successor has been “appoisted, and in Mr. A. M. 
W. Downing we have not the slightest doubt tleat the 
Admiralty have made a happy selection, andthat under 
his auspices the high character and reputation of the 
“Nautical Almanac” will be fully maintained. Mr. Down- 
ing has long been associated with meridian astronomy 
in Itg best traditions; and in his position of greater respon- 
sibility and greater freedom we entertain the hope that his 
astronomical reputation will be fully maintained and 
extended. He mtiy be said to enter on his ofice 
at a time when the “ Nautical Almanac” is on@ts trial. 
The arrangement of the book, and the information it con- 
veys, were practically,settled by a*Committee some sixty 
years since. ® How efficiently that Committee performed 
its task is shown by the fact shag*sg litde alteration has 
been needed for so long a period.” But the outcry for 
change has gonegforth : new committees are deliberating 
and reporting, and it will be gmong M9. Downing’s firste 
duties to give shape, alike to thé suggestiens of irrespon- 
sibleauthorities, as well 4s to incerpor&te the recomnfen- 
dations of recognized committees in a new and improved 
‘Nautical Almanac.” ° i 


s eè 
One great difficuy which has tọ be encountered, and 


of whieh it is nôt easto see the p&eper solution, is due 
e NO. 1147, YOL. 44] o . 
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to the fact that the “ Nautical Ajmanac ” seeks to supply the ’ 
wants of two very different classes of persons—namely, 
astronomers properly,s@ called, and nautical men. The 
former demand very considerable detail in the exhibiaion 
of the several computations, the latter are satisfied with 
a very few final results. The fofmer class is a small 
one, and a very moderate edition would satisfy their 
demand’, The latter class is a‘ very large one, and 
necessitates the printing, it may be, of thirty or forty 
thousand copies. The first question therefore, it seems, 
which must claim the attentign of any Committee, or of 
any Superintendent, is, whether it be desirable to sepa- 
rate the “ Nautical Almanac” into two, orjt may be more, 
sections—one circulating among astronomers, the other 
among mariners. Private enterprisepanxious to minister to 
the wants of % rapidly increasing mercantile marine, has 
long supplemented the “ Nautical Almanac” with a smaller 


: and pirated edition, valuable to sailors, but detrimental to 


the circulation of what may be econsidered the legitimate 
ephemeris. Wouldit nt be better ifshe Admiralty could see 


' their way to publish an ephemeris with other nautical infor- 
mation, entirely for the use of the marine? Such a course 


» is followed by the Governments of other countries. 


l 


The 
German Government publish at Berlin a compact 
“ Nautisches Jahrbuch,” admirably adapted for naval 
purposes. This example is followed in Austria and in 


eAmerica, and we believe that the sale of our “Almanac” to 


ee 


the naval men of those countries has fallen off in’ the 
last years, or at least has not kept pace with the increase 
of foreign tonnage. 

Such questions are of importance, as concerning not 
only the financial position of the work, but its influence 
in our own and foreign nd@vies. There are, however, 
others touching the scientific and purely astronomical 
side of the compilation. Such, for instance, is the vexed 
question of the introduction of empirical terms in the 
final positions of the moon. Astronomical purists will 
maintain that the position of the moon should be that 
assigned by a purely gravitational theory, to facilitate the 
compafison of that theory with observation. Others 
dgmand @hat the place of the moon ghould coincide, as 
accurately as possible, with observation ; and looking at 
the large portion of the “ Nautical Almanac” deyted to 
“ lunar distances,” it would seeng (if this section is ever 
used) that it is desirable that the distances given should 
represent observed facts. After a naval man has been at 
the trouble of observing and reducing a lunar distance, to 
ask him to apply a correction for the erro¥ of moog’s 
place seems wanton and irritating. And ifthe amount df 
the empirical correction is clearly ascertainable, it can be 
easily removed before instituting a comparisén between 
observation and that theory érom which the moon’s place 
has been computed. But to satisfy the demands of both 
classes of astronom€rs will try the tact and abflity of the 
new Superintendent to the utmest. ? 

Bhe section devoted to the apparent plages of the a 
has also been submitted fo considerable criticism. No 
doubt here enlargement is needed, and possibly im- 
proved places of the stars, particularly of circumpolar 
stgrs in the southern hemisphere, are much wanted. 
But on, this point the*new Superintengent is himself a 
weighty authority. He has worked much ¢nd succtss- 
fully in the determination and removal of systematic 
differences from star cagalogues,eand their reduction to 
kgown and recognized standargs, So that, under his 
influence, we may hope that gbis section wil® take*and 
maintain a foremost position. 7 
e Mr.gDownin® has undertaker? a very important duty, of 
great national importance, at®a Pery critical period. We 
fullybelieve that he will grapple wit? this task success- 
fully, and that, inghis efforts to infprove our ephemeris he ® 
will have the assistance and sapport of alle classe# of 
astronomers. .. es 
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RAIN-MAKING IN TEXAS. 


6. 
e Į N NATURE of September 17 (p, 473), Mr. H. F. Blan- 
ford has discussed at considerable length the rain- 
making experiments in Texas, on the basis of such 
information as was alpainable from newspaper reports. 
Inasmuch as these telegraphic reports have not only been 
“inadequate, but also frequently inaccurate and mislead- 
ing, the writer, who was the meteorologist of the Expedi- 
tion, is led to give the following brief summary of the 
experiments and their results. 

‘The experiments, which have been quite independent 
of the direction of patronage of the Weather Bureau, 

* have been carried on by the Hon. R. G. Dyrenforth, Spe- 
ciat Agent appointed py the Department of Agriculture. 
The plan of exploding oxy-hydrogen bglloons was 
adopted ‘as one of the principal methods to be employed, 
and severalmonths were spent in preparing the necessary 
materials and app@ratus. „Preliminary experiments made 
in Washington demonstrated that g tremendous concus- 
sion could be produced by the explosion of balloons 10 
feet in diameter, filled with a mixture of hydrogen and 
oxygen in the ratio of t€%o to one. In addition to the 
explosion of balloons, preparagions were made to fire 
sticks of dynamite carried up in the air by kites, and to 
explode rackarock (an explosive consisting of three parts 
of potassium chlorate to one part of nitrobenzol) and 
dynamite on the ground. 

With materials for carrying out these three lines of 
experiment, the party went to an isolated ranch twenty- 
three miles north-west of Midland, Texas (lat. 32° 14’, 
long. 102° 12’), The inauguration of the experiments 
attracted great attention taroughoutethe whole south- 
western section of the country, and, locally, people went 
from all the surrounding counties to witness the opera- 
tions. Actual trial in the field soon developed the fact 
that the preparations for the balloon experiments were 
entirely inadequate. Accidents occurred to the furnaces 
for generating the gas, which took much time to repair, 
windy weather prevented the filling of the balloonsgand a 
combination of other sources of delay renderedethis line 
of experiment a pfactical failure. One or two balloofis 
were exploded on several days, but these were too 
few in*number and too infrequent to serve the purpose 
of an adequate experiMent. Similarly it was found im- 
possible with the small available force-to operate the 
kites to advantage, and in windy weather they were quite 
unmanageaWle ; so that, although, in all, quite amumber 
“ofedynamite sticks were fired in the air in this way, yet 
as a line of effective experiment this also proved a failure. 
The only explosions that were made on a scale even 
approximately commensuratg with the requirements were 
those of rackarock, and it may be stated that all the 
effective @perations essential at Midland can be dupli- 
cated in every essential particular with 1500 pounds of 
rackarock together wit? 500 feet of wire and a small 
pottable dynarfo. e 

The first rain that occurred after the party reached 
Midland began shortly after noon on August 10, and con- 
tinued at intervals until evening. The amount of rainfall 
was not measured, but it was stated in the language®of 

è theecountryeto b@a good “grass rain.” The writer, who 
was everoute to Midland, pet similar sharp showers in 
the fatter part of the afternoon gear Sweetwater, Ioo 
miles to the eastward. On the preceding evening some 
pfeminagy explosions ted been made, but only o a 
emall scale, and no result was anticipated. In the tele- 

“graphic despatch that was sent reportingetbe rainfall, no 
cAusative’ action was chirged—i® fact, such acti8n wa 


' Yexplicitly disclaimed in the telegraphic report, which 


ə sta%ed “we do not thing the explosions actually produced 
e th& storm, as they were not on a large enough scale. 
The pretirajassy trial? was made simply to test the 


the sSécial blasting powder.” The firing, 
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which was not over half-a-dozenebla%ts, was, then; simply 
a prelimingry trial of material, and not injany sepse an 
experiment to produce in. 
On August 16, 17, 18,¢and 20, cloud? weather very 
largely prevailed, and numeroi thunderstorms ere seen 
on the porizon that did not vgsit the ranch. Cn each of 
these days “blasts of rgckarock and of dyngmite were 
fired while heavy cumulus or dense storm-clouds were in 
the field. In several instan@es, when a dense threafening 
cloud was overhead, a sharp detonating explosion” of 
rackarockeorgof dynamjte*was followed at an interval of 
30 to 40 seconds by # spatter of rån, or, if it was already 
sprinkling, the blast was ofollowed by a very noticeable 
increase of the dr8ps. This’ interesting result occurred a 
sufficient number of times to indicate that the pheno- 
menon was a real effect of the expl@iops. On nene of 
these days, however, was the amount of rainfall appre- 
ciable, except on the 18th, when it was two-hundredths 
(0'02) of an inch. The 18th opened cloudy, a®d old 
settlers predicted rajp for the afternoon, whether the 
exp€riments should a made or not. To what extent, 
therefore, the explosions that were made were influential 
bin -pMeducing the o'o2 inch that fell is obviously very 
difficult to determine, and as an evidence of the efficacy 
of the explosions it is practically valueless. 

The next explosions were on the evening of August 
21, when 156 pounds of rackarock were fired in 14 
blasts. During the night a genuine norther came on, 
the wind blew from the north, the parograph curve rose 
rapidly, the temperature felPrapidly, and during the next 
forenoon a fine mist prevailed. This change of weather 
wes quite extraordinary and unéxpected, and with its 
accompanying mist was attributed to the heavy firing 
of the evening previous; but the norther hd been or 
its way for several days, and the fine mist was@evidently 
dut to the uplifting by the cold north wind of the warm 
moist air of the plains. At numerous pojnts in the 
State where the air was more humid a heavy rainfall 
occurred. 

The last experiment, which in magnitude was the 
greatest of all, took place on the evening of August 25, 
after the writer had departed. The conditions were 
thought to, be extremely fnfavourable for rajn, and the 
party was advised to wait for a more propitious occasion. 
The firing, however, was carried on until 11 p.m., when 
the party retired for the night. It is reported that ‘* at 
3 a.m. the heavy rolling of thunder disturbed the sleepers, 
heavy banks of clouds were seen advancing, almost con- 
stantly lighted by most brilliant lightning. An hour later 
the rain began to fallin gorrents on the ranch, ared did not 
cease §ll 8 am.” Unfortunately, records of the amount 
of rainfall Rave not yet been received, but I am informed, 
by a gentleman who was present, that Git was nothing 
but a sprinkle.” Further light is thrown on this rainfall 

| by the weather map for 8 p.m. eastern time, of August 
| 25. Rainfall is shown in New Mexico to the north-west 
of Midland, Texas, and the forecast officer made the®fol- 
lowing prediction: “f For Eastern Texas, generally fair, 
exgept local showers on the eftreme south-east coast 
and thay north-west.’ Here we have an official pre- 
diction made in Washington City of probable showers 
over the district inewhich the experimenters were 
operating, and for the yery night in which the thunder- 
storm follgwed ghe last of the explosions to produce 
rain. > œ 

In vigw of these factseit is scargely necessary for me 
&0 state that thege experiments have Rot afforded any 
scientific standjng to the fheery that rain-storms can be 
produced by conaussiogs. Butgif the adherents of the 
theory maintain that “ no experiment ‘has been tried?that 
is worthy of the name, and thatmo results ought to be 
looked for,” it will be difficult to takg opposite ground. 

© GEORGE E. Curis. 

Smithsonian Institution, Qctobeng. 
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COLOUR-BLINDNESS GENERALLY 
` ° CONSIDERED. ° 


COLQYR-BİINDNESS h&s now passed fram the 
e cat&ory of ailments denominated interesting, and 


. is recognized as a visual imfirmity the importance of 


wHich canno® be over-estimated. e Before entering upon 
a discyssion of the subject it will be well to lay down a 
defipition of colour-blindness*tlfat shall run on all fours 
with the latest scientific findings in the matter. Colour- 
Blindness is merely thy inability of the eyegto*recognize 
the quality of the light that falls upon it, Że. to discriminate 
between ether waves of varyjag refrangibility, the im- 
pingement of which upon the retina conveys to u$ the 
sensation of colour. Total colour-biindness is the in- 
ability*to distingayjs any colours. Toa person so afflictetl 
all bodies are either black, or white, or grey, according to 
the intensity of the light reflectedfrom them. Tais form 
of the Yisease is very rare. Colour-blindness in ordinary 
is merely a question of degree, nogtwo persons having 
exactly the same colour perception. A popular, but 
erroneous, belief respecting human vision is that good 
eyesight, ze. accurate perception of form and distfince, 
carries with it a keen perception of colours. This belief 
is deeply rooted, the impression that colour pereeption is 
an integral part of good eyesight being of almost universal 
adoption. The eye,-however, that has the most perfect 
appreciation of form and distance say utterly fail to dis- 


| 


J 
that in the majority of cases it is congenital ; that to a° 
great extent it is amenable to the same laws fhat govern 


the transmission of ofher hereditary tendencies; and , 


while in some very féw cases where it is induced by ac- 
cident, such as concussion of the brain, or is the residual 
product of some malady’ or alcolplic excess, it may be 
palliated, yet colour-blindness is absolutely incurable. 


The knowledge that something like 3 to 4 dut of every © 


Ioo of our adult population are afflicted with colour- 
blindness is of serious importance, and statistics show 
that this is no over-estimation of thecase. The following 
table shows the percentage oBtained frgm a large number 
of cases :— 


Nufber 

. Number Per: 

Examiner. Examined. è oe centac® 

Holmgren ®&.. ... 32,165 men 1,019 3°168 
Dr. Joy Jeffiies . 18,556 p ae 764. a IIF g 
London Committee .. 14,846 p, ... | 617 e 4156 e 

EEE ae ee 

Total ...065,567 men „ 2,400 3665 


The percentage of female eta is much Jess. 
My own findings show 0'162; Dr. Joy Jeffries, however, 
found a lower proportign than this, as among 14,557 


*females tested only 11 were colour-blind. 


This great disparity between the numbers of the colour- 
blind in the two sexes has been long known, and various 


causes have been assigned as accountable for it. A% far 


criminate between twe differently coloured objects of the | back as 1855, Prof. Wilson, while admitting the superiority 


same shape, and 


observer. In this sea variation in the intensity of the 


light reflecte from the objects under view would enab& | pared with the number of men similarly afflicted. 


éhe colour-blind to discriminate between them, for along 


placed at equal distances from the : of colour perception in the female, could not believe that 
c 


the number of colour-blind women were so few as com- 
He 


took up the view that women were not so willing to be 


with colour “ineptitude there generally exists the most ; tested as men, so that unless they were me:nbers of some 


delicate s€nse of discrimination as to the relative 
sities of two seurces of light. 

The majosity of people are undoubtedly afflicted with 
a mild form of colour-blindness. They are physically 
incompetent to differentiate exactly between the nicer 
shades of the more composite colours, such as browns, 
greys, and neutral tints. Yellow would appear to be the 
colour that gives least troublg to the colour-blind, and 
blue, if strongly illuminated, is readily recognyed. 

Red would appear to be the colour the want of the 
sense of which may be said to be characteristic of colour- 
blindness; and as a person blind to red is usually blind to 
itscomplementary colour, green, ordinary colour-blindness 
may thusbedefined as the inability to discriminate between 
red and green, The norm] eye would appear capable 
of analyding white light thto three coloured elements, 
one of which is redg the colour-blind eye, on the other 


waten- 


public inetitution it was quite a voluntary matter whether 
they were tested or not. He argued, too, that women 
attached greater importance to perception for colour than 
men do, and would consequently strive to screen their 
defect from others. Thus the only women who would 
voluntarily submit to be tested for colour would be those 
who hadeno doubt but they were possessed of perfect 
colour-vision. ° 

Unfortunately, however, this method of reasoning is 
based upon an hypothesis altogether fallacious. Colour- 
blind people do zo¢ of themselves" realize their condition. 
They cannot tell that there is any difference between red 
and green as they see them, and red and green as viewed 
by the rfdrmal eye. s 

The fact that females have ggore practice in handlifeg® 


| colours than males is not sufficient to account for this 
| disparity, unless we assume that the present cendition of 


hand, analyzes white light into two elements®neither of _ the female colour percipient ig the resultant of the gradual 
which is red.e Why this visual defect should mani- | development and training transmitted through ages of 


fest itself in inability to distinguish that part of the 
spectrum which is the result of the slowest of the series 
of ethereal undulations is by no means clear. Physio- 
logical knowledge as to the exact relationship between 
externad colour factors and our mental idea of colour is 
yet in its infancy. *A consensus of opinion would, hgv- 
ever, appear to obtain, that, of the rods and @ones to 
which the nerve terminals of the retina are generally 
compared, the latter gre responsible for the processes of 
analysis by which a compound etker wave is decomposed 
into its constituent elements, eacl®of which peoduces an 
influence upon a corresponding né&tve fibre. That the 
rods and not theongs are leas» responsible for our sen- 


I 


time. The superio® colour percipience of the female 
must, we believe, be regarded gs an inherent quality of 
the sex, which no amount of individual artificial training 
and practice can attain to. ® 3 
There is just one thing, however, which may discount 
a little this feminine superiority. As colour-testing was 
firgt applied, too much importance was attached to the 
correct zaming of coleurs, and as this isa province in 
which the masculine section of humaffity is decidedly © 
inferior, the ratio of male tq female colour-blings may 
have been increased ig cgnsequenge. Assuming that the 
percentage of 3°66 of adult male colour-blinds 1s correci, 
we are confronted with the fact fat there are gver dd 


sations of colour would appgar to beeborne out by thee| colour-blind seamen in the British mercantile marine.s 


fact that among predatory’ anithals, to whose necturnal 
habifat a colour percipie&t apparatus would be an ume- 
cessary adjunct, thè cones are wanting, while the rods are 
very highty developed. * Which theory may be wtimately 
accepted as best emplaining the yaried phenomena of 

colour-Mindnesg is at present matt@ of speculation. 
Authorities on cobeur-blindness are, howeyer, agreed 

e x e 
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his number æ exclusive of pilots, canal or lightermen, * 
and firemen. Now, alPof thes4owo are liable to'be called 


eupon to officiate as look-outs, z.e. thew may be placed in” 
circifmstances where it is necessary they should distingyfish e 


instantaneously between the colours of the sregulawtn « 
side-lights of an approaching vessel. 


=~" back as 
1877, the Board of Trade, acting in atcordarM@e with the A 
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inedical profession, camé to the conclusion “that all 
‘candidates’ for masters’ or matgs’ Certificates shall pass 
-a test, examination as to their alSility to distinguish the 


folfowing colours, which enter largely into combination of 


„signals by day or night used at sea; viz. black, white, 
red, green, yellow, and blue”; and they state that “the 


© . Board have: been léd to this decision becauge of the 


serious consequences which might arise from an officer 
of any vessel being unable to distinguish the colour of 
the lights and flags which are carried by vessels.” 

So far so good. But there the matter stopped. An 
officer failing to pass in colours is not deterred from going 


® to sea; his certificate is simply endorsed “failed to pass in 
ply 


celours? and then itis optional with the. owners, ¿/ they 
know of a man’s colour imperfectness, to engage him or 
not. In the majority of cases they do not know. Wishing 
to obtain*accurate information as to the views’ of the 
Liverpool shipowners ugon this subject, I submitted to 
them the following queries:— , 

(1) Do you consider a colour-blind officer, mate, or 
captain, competent to have command of a vessel, steam 
or sailing ? s 


(2) Would you consider a cglour-blind man fit to be a 


look-out man ? . 

In reply, 110 firms answered both questions in the 
negative; while ome answered both in the affirmative. 

Bix said “Yes,” to the first query, and “No,” to th 
second. 

Six expressed the opinion that no colour-blind officer 
should have command of a vessel; but that colour- 
blindness was not a barrier to a seaman officiating as 
look-out. i e e 

The language of the firms that answered both questions 
in the negative was such as to show that theye was not 
the slightest hesitancy in the minds of the writers as to 
the utter undesirability, not to say danger, of employing a 
colour-blind man in any capacity in which he was re- 
sponsible, in part or whole, for the safe navigation of the 
vessel. ° 

Such expressions as “emphatically no,” “ebsolutely 
unfit,” “not fit to Serve ona ship,” “ very unsuitable,” &c., 
show in unmistakable terms the views held by Liverpool 
shipoWners on the subject. 


Liverpool shipowné@rs certainly seem alive to thee 


dangers of colour-blind employés. The practice of pri- 
„vate examination would seem to be coming into common 
practice among first-class firms. But the Board*of Trade 
e ave still to realize that Ipgk-out men, as well as officers, 
should not suffer from colour-blindness. If shipowners 
themselves deem it necessary for their own interests, and 
the safety of the voyageugs and property ‘intrusted to 
‘their care, to debar colour-blind seamen from their 
service, iis surely incumbent upon éhe Board of Trade, 
in the interests of the travelling community over whose 
welfare they are suppdsed to preside, to make perfect 
cdlour-vision À causa sine gu& non that shall apply to al? 
seamen of our mercantile marine. It is but fair, however, 
to that complex and overburdened instrument of govern- 
ment to add that they have introduced a so-called volun- 
tary test, whereby a seaman, on payment of a fee of ts., 


e may be tésted ùs to the perfectness of his vision for 


colour, Such a test musf, from the very necessities of 
the ease, be absolutely worthless. „ What A.B. would be 
likely, had he the slightest susPicion of his colour-blind- 
1eas, to seek that corffirmatory evidence which wotld 
~debar him from followiifg his calling? Sailors may be 
e pardoned if they prefer 4o rgmain in a gate of blissful 
ignorance as to their c@loyr-vision, since they have né- 


thing to gain, and possibly everything to lose, by under-, 


going an examination jn colours. It must be admftted, 


e > 
. bewever, that there-are not wanting those who aver most 


positively 


colour®blindness is not responsible for 
maritime 


aster ®P any description whatever. 
e NO. 1247, VOL. 44] 
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e 
Rear-Admiral P. H. Colortb 1$ of this opinion. In 
discussigg the action of the Washinbtgn Integnational 
Maritime Conference® relative to’ colyir-blindness, he 
stated, “I never knew fnyself a case of collision where 
colour-blindness was in question. Theestatefhents were 
generally perfectly clear ghat wrong helm was given, 


deliberately in the fgce of the colour see, and af no a 


authoritative teaching had existed to show that it 
mattered what colour Wa? seen as long as danger, was 
denoted, I have never been able to lay stress on the 
colour-bting question. ” os 
Again, Admiral Colomb expressed the opinion “that 
collisions at night ocougred through the helm being 
io to the green light, and starboarded to the red 
ight.” 
e Undoubtedly this is.a fertile sofirgg of disaster, but 
seamen, unless we assume them wilfully negligent, or 
astoundingly nervous, could hardly fail to act correctly 
at the critical moment in so, many instances, “if there 


were not some othęy factor at work which brought them ¢ 


to*grief. I admit the truth of Admiral Colomb’s state- 
ment as to collisions at night occurring through the helm 
beifig ported to the green light, and starboarded to the , 
red. But I would go further, and inquire why such a 
wrongfud procedure should be adopted in so many cases. 
I cannot believe it is done wilfully with the intent of 
causing collision, I cannot accept nervousness on the 
part of men, many of whom have spent a lifetime at 
sea, as the sole, or even a dikely cause. I believe that in 
many cases the reason why the helm is ported to the 
green light and starboarded to the fed light is that the 
persons responsible for the porting and statboarding are 
visually incapable of differentiating between one colow 
and the other. $ à 

Agmiral Colomb’s cause is undoubtedly the*immediate 
teans of effecting the collision ; but that cause traced 
to its original source will, in the majority of cases, show 
neither negligence nor nervousness, but will stand re- 
vealed as the inevitable resultant of eyesight that cannot 
distinguish red from green. Pronouncements such as 
those quoted above, coming from those in high places, 
and pregnant with the weight of authority that usually 
attaches to such utterances, are mainly responsible for 
the general laxity and half-heartedness which are so 
characteristic of the Board of Trade’s officials in respect 
to colour-blindness. A perusal of the records of inquiries 
into collisions at sea, or of the courts which settle 
questions of maritime and commercial law arising there- 
from, reveals an astounding amount of conflictory 
evidence as to the relativé positions of thë colliding 
vessel as judged by their side-lights. It would be more 
charitable*to suppose that the witnesses examined were 
colour-blind, rather than guilty of wilful and deliberate 
perjury. In such cases the question of a look-out’s colour 
percipience is never discussed. An examination of the 
witness o7 the spot, as to his capability of discriminat- 
ing between the port and starboard lights of a Ship, 
would set at rest the question of his physical competence 
tg assist in elucidating the pr8blems under considera- 
tion, 6 

The Dutch Government has long been alive to the 
dangers accruing from zduced cqjour-blindness—I use 
the term induced in cqntradistinction to congenital—and 
adopt the mos drastic tyeasures to prevent a colour- 
blind officer from h®ldthg a position in their mercantile 
marine. Among other qualificatigns gecessary to pro- 
cure a warrant empowering a man to act as mate in the 
merchant marine, the roYal ofder requires :— 

€ Colour perception perfect for transmitted light ip one 
eye, and at least one half in the Other, according to 
Dondergs method.” é ° 

Also that “the report and declaragion of the expert, as 
required in the aboye, sh4ll be cansidertd valid®for one 


month only from the time the test made.” : 
e ° e e š . 
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In Holland the tests are made by experts. In England 
-they age applied by persons aho, howevef® well they 
may bė qualig€d to examine, candidates in navigation 
and seamanship, have certainly no /ocus standi in the 
magter of reporting upon the perfectness, or otherwise, of 
a man’s visual organs. ° .e ° 

The teste themselves that these navigdtion examiners 
have,gto apply are far fron being perfect. They are 
established upon a wrong principle. Candidates are 
made to name colours, and aceording to the Parliament- 
“ary Report of 1887 ¿the only °reasons f@r which they 
are reported as having failed are inability to distinguish 
red from green, and either fedm blagk by daylighg and 
is from green and either from ground glass by artificial 
ight.” 

Cafididates ate irst required to give correct colour 
names to a series of eight cards coloured black, red, 
green„pink, drab, blue, white, end yellow, respectively. 

.A candidate is passed,e however, if he names correctly 
the first three. e . 

The second test. consists in naming the colours of 
glasses some eleven in number, viz. ground glassystan- 
dard red, pink, three shades of green, yellow, neutral tint, 
two shades of blue, and white. The candidate need, how- 
ever, only name the ground glass, the standard red, and 
the standard green. 

Clearly, with such: tests as these, the colour-blind may 
easily escape detection. 

The Board of Trade returs relative to colour tests for 
the year ending May 31, 1891, shows that out of 4688 can- 
didates who, presentedghemselves for masters’ and mates’ 
certificates, 31 were rejected on account of deficient 

ecolour sensg, *That these should be rejected after serving 
an apprenticeship to the sea, is manifestly unfair. The 
test should be applied at the commencement of* their 
nautical career, and not when the initial stage is 
passed. Feur of the 31 were reported as passing on sub- 
sequently undergoing examination, although medical 
expert opinion is emphatic in stating that colour-blind- 
ness is absolutely zzcurable. Perhaps it may be that the 
examiners were disposed, by their leniency in passing 
young men whose previous “failure in colours” proved 
them colour-blind, to atone in some slight form for the 
bad system which allows lads to spend the best years of 
their life in mastering the irksome details of a profession, 
before it informs them that they are visually unfitted for 
it. It is to be hoped that the investigation into the 
whole system of colour-testing at present being con- 
ducted bya committee appointed by the Royal Society, 
may lead to thorough and effecti¥e reforms. 
e T. H. BICKERTON. 
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ON VAN DER WAALS'S TREATMENT OF 
LAPLACE’S PRESSURE IN THE VIRIAL 
EQUATION: A LETTER TO PROF. TAIT. 


Y DEAR PROF. TAIT,—I gather from your letter 

of Septembet 28 (NATURE, October 8, p. 546) tleat 

you admit the correctness of Van der Waals’s d@duction 
from the virial equation (1) when the particles are infinitely 
small, in which case e E l 


i (2+ A) nve . (x) 


a representing a gohasive force,*vhose range is great in 
comparison with molecular djstances #and (2) when, in® 
the absence of a cohesive fofce, the volume%f the particles 
is small in comparisen with the tetal vdlume v, in which 
case the virial of tĦe repulsive forces at impact gives 

e 


ğ ODES A t (2) 


For haf spherical neasses, the vdive of% is four times 
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the factor (v — 4)/v, which Wan der Waals introduces on 
the left (in the first case) in consequence “of the finite 
dia ` eters of the partfcles, be justifiably applied te the 
term in K (or a/v’) as well as to thaé in J?” 

In my first letter I desired’ togavoid the complication 
entailed by the consideration of the finite size of the 
particles; but it appears to me that the argument there” 
given {after Van der Waals) suffices to answer your 
question. For, if the cohesive force be of the character 
supposed, it exercises no influence upon any particle in 
the interior, and is completedy accounted for by the addi- 
tion to ø of a/v*. In so far, therefofe, as (2) is correct 
when there is no cohesive force, the effect of such is® 

e 


properly represented by è 


è ( b +5) (v ~ b) = 43mV? ` (3) 


in whiched is to be multiplied by a/v’, as well as by p. 


Xours very tryly, 


October 13. RAYLEIGH. 


ee e. 


VOTES. 


AT the Royal College of Physicians, on Monday, when the 
Harveian Oration was delivered by Dr. W. H. Dickinson, the 
Baly Medal was given to Prof. Michael Foster for distinc@fon in 
physiology ; the Morgan Medal to Sir Alfred Garrod for dis- 
tinction in clinical medicine. 





Dr. DICKINSON, in the Harveian Oration, presented an 
admirably clear agd vigoroug account of Harvey’s great 
discovery, and of the scientific results to which it has led. 
The earliest and most important of these results was the 
completion of Harvey’s work by the discovery of the capil- 
lary sygtem by Malpighi, who was born in the year in which 
Harvey published his famous treatise. ‘* Harvey,” said Dr, 
Dickinson, ‘‘ had never seen a capillary, nor did the state of the 
micros@pe in his time allow of it. He was fain to conclude 
that the bfbod passed from the arteries tẹ the veins partly by 
anastomoses but mainly by percolation, as water, to quote his 
own illustration, percolates the earth and produces sprMgs and 
riyulets, Had it been possible, we®may imagine the delight 
with which he would have witnessed the completion by vessels 
of his circular route.” Dr. Dickinson also referred, among 
other results of Harvey’s discovery, to embolisn® and to guy 
knowledge of inflammation, orgag least as much of it as côn- 
cerns the capillaries. In conclusion, he said :—‘‘ Knowledge 
has been advancing since Harvey’s time in man} and inde- 
pendent lines; the achievement of Bell, Bright, and Addison 
had no direct connection with his, but it is not {po much to 
assert that the medicine of to-day is scarcely less permeated 
with the results of Harvey's discovefy than is the human body 
witl? the circulation he discevered. It doef not make fim 
small to say that what he found out must have come to light 
had he never lived. If Columbus had not discovered America 
some one else must have done so before now. The law of 
gravity might even have been revealed in the fulness of time to 
another if not to Newton. But the discoverer ts before® his 
time; in this lies one measure @f his praise ; anothe® gnd a 
more important one, is im the results o@his discovery.” 


. THE Electrical Exhibition, to ye opened at he Ci§sfal 
Palace on January I next, promises to be one of great interest™ 
d importance. @ The requests for Space—which already exceed 
a total of -eoo—include el€ctric lightfhg plants for ‘country and, 


stown houses, for mines, for steamships, fof rail’vay trains, gad 


even for private cawiages,. There ar®also included athe nefyest f 
forms of motors, generators, accumulstors, H a machinery 
employed for producing and storing eleďrėcity. eral of the 


the total volume of the sphege, But you ask“ How can | more important exhibits at the Frankfort Exhibitidh will be 
e ` . "A 
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transferred to the Crystal Palase. The apparatus section will 
include a cofiplete set of Sir William Thomson’s standard 
electric instruments, new electra-mefical and electro-thermic 
apparatus, the latest improvements in telephony and telegraphy, 
and.also the most recent @ectrical appliances tor war purposes, 

aPlasting, signalling, &c. Special buildings are now in course of 
erection for boilers and other heavy machinery. og 

THE Municipality of Genoa has voted the sum of 15,000 lire 

in aid of the International Botanical Congress which is to be 
held in that city in }Septembet 1892 to celebrate the fourth 

centenary of the discovery of America, f 


Pae French Association for the Advancement of Science will 


meet at Besançon in 1893. è 


Tus Russjan Geographical Society has awarded its great 
® Constantine Medal t@Prof. Sludsky for his researcheg into the 
figure of the earth and his gedtletical work generally. Another 
Constantine Medal has bten given to Prof. Pontebnya for his 
researches into the ethnography and the languages of the Great 
Russians, the Little Russians, and other Slavonians. His two 
works on the Russian grammar far syrpass all previous works of 
the kind, not only in the number of examples but in the novelty 
and importance of his conclusions as to the structure of the 
Russign and other Slavonian languages; while his works on 
Great and Little Russian folk-lore are full of new and profound 
observations. The Count Liitke’s medal has been awarded to 
S. D. Rylke for an elaborate work on the determinations of 
longitudes in Russia by means of the telegraph; the probable 
error of the ‘chief determinations does na exceed o’016 of a 
second of time. Another work of the same geodesist deals with 
the possible errors of levellings, as dependent upon temperature ; 
they appear considerably to exceed those admitted in the best 
treatises on this subject. We also learn from Mr. Rylke’s re- 
searches that the level of the Baltic Sea, as deduced from long 
series of observations, regularly sinks in the direction from north 
to south, Other gold medals have been awarded to R&vinsky, 
for a work on the geapraphy and history of Monteneg%o ; to M. 
Filipoff, for researches into the changes of the level of the Caspian 
Sea; toM. Obrutcheff, for a geological and orographical sketch 
of the Transcaspian region®™ and to M. Priklonsky, for a work on 
the Yakutes. Some silver medals have been awarded for works, 
chiefly in ethgography, of minor importance. 


e 
> Dr. A. R. FORSYTH, F.R.g., and Dr. M. J. M. Hill have 
been nominated to fill up the vacancies caused by the retirement 
of Dr. Hirst, F. R.S., and Mr. Lachlan from the Council ofthe 
London Mathematical Sociely.g i 


Mr. JosgpH THOMSON has returned tg England from South 
Africa, where, he has been at work on behalf of the British 
Soyth Africa Cgmpany. “Accompanied by Mr. Grant, a son 
of Colonel Grant, he crossed the®plateau between Lake Nfassa 
and Lake Bangweolo, and we learn fram the Times that he 
has been able to make important rectifications in the geography 
of the Bangweolo region. The lake, as shown in our mapy is 
incogrectly laid devn, mainly becatfse the one definite and 
precise observation taken by Livingstone has not been adhered 
to. Whe lake is really only a®backwater of the Chambeze (the 
source of the Congo), Which ente® {fom the east, and issues 
frêne the gest of the lak®as the Luapula. The Jake, in fect, 
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Mr. W. L. SCLATER, the [Derfuty “Superingendent of the 
Indian Mu@eum, Calcuttag will proceed to, Wpper Apam in 
December next, upon a collecting expeditiodgor the benefit of 
the Mutum. From Makum he will ascend the Dihjag river in 
boats to fhe mouth of the Dapha, one of its cohfuents frons*the 
north, and @&taklish his camp at some convenient spot in ghe - 
Dapha valley, € 
Bum, a mountain of some 19 0%o feet in altitude, on the ffontiers 
of Chinese territory, so that there is a good prospect of the 
occurrence "ofe Chinese ferns in thg district. 
valley has been described geographically by Mr. S. E. Peal, 
who gisited it in 1882 (see feA.S.B., lii, pt. 2, p. 7), but has 
not been much explored zoologically, Mr. Sclater will pay 


special attention to mammals and birds. A 


e 
Mr. FRANK H. BiGELow, who has been acting as assistant 
in the U.S. Nautical Offe, has been appointed to a newly- 
created professorship in the American Weather Bureatt. His, 
work will relate to tefrestrial magnetism and solar physics, 
especially in their relation to meteorology. 


nets has been received of M. Paul Maury, who started in 
March last year for a botanical ‘expedition in Mexico, and of 
whom nothing had been heard since his departure. He appears 
to have made a successful exploration of the province of 
Huasteca. i 


» 


Dr. S. WINOGRADSKY, af Ziüric®$ has been appointed 
director of the scientific bacteriologica} section of the new 


. Bacteriological Instittite at St, Petersburg. ° 


A NOTICE which will be read with interest By qwners of gema 
has been issued by Dr. A. Brezina, the Director of the Mineral 
Depaftment of the Natural History Museum at Vienna, It 
relates to the doings of a young man who, oÑ September 26, 
contrived to conceal himself in the Department júst before the 
time for the closing of the Museum. He was caught, and found 
to be armed with a revolver, and to have in his possession files 
and other implements. He had also in his possession nearly 
600 gems, some of them cut, but the majority in their natural 
state. He bkas a passport, in which he is described as Hugo 
Kahn, of Berlin; but he has also called himself Krony, Kronek, 
Kornak, Kronicsalsky. His age is twenty-four ; he measures in 
height 170 cm. ; he is slender, has a longish, handsome face, is 
of a brownish complexion, has dark hair, grey eyes, and a light- 
brown beard, which is of feeble growth. Upon the whole, he 
is an attractive-looking pegson. %e has made severgl journeys 
in Germany, France, Switzerland, and gtaly ; and between the 
middle of J@ly last and the beginning of September he travelled 
through Pyrmont, Ems, Strasburg, Basel, Milen, Genoa, Nice, 
Monaco, Genoa, Venice, to Vienna. Most of the gems (the 
names of which, with the exception of a rock crystal, he does not 
know) he professes to have bought from a barber in Marsgilles. 
As it is important that the former owner or owners should be 
known, Dr. Brezina prints a list of she gems, with thé request 
that anypne who has information about them will communicate 
with him. A 


On Monday the centenary of the Royal Veterinary College in 
Great College Syreet, Qameen Town, was cefebrated by a 
luncheon given in a tet which had bæn erected in front of the 
new bujldings. The Dukg of Cambridge, President of the 


At the Head of the Dapha valle? rises Dapha ~ 


The Daphw « 


© 


+ 


eles in a very slight depressign of the plateau to the north of the leCollege, took the qpair, and the Prince ‘of Wales was among the e 
Chambeze-Luapula, -Evenein the rainy seas@a Mr. Thomson | suests, «In proposing the todt, Success and continued pros- 


sbelieves the fake does not@execed 20%eet at its deepes?. TR 


southern shore¢ are®clothed with forests, and, as a matter of, 


* fact{®Mr. Thomson encamed far within the bed of the ldke as 


* it iS laid qown in most maps. In the rainy season the water of |- 


the lake sp, ut,e@ad covers for some distance the ground 
* on which the foyest stands. 
e 
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pety to the institftion,’s the Prigce gf Wales contrasted the 
important position of the College at.th@ present day With its 
humble ’egi@nings a hundred years dgo. . 


. 
WE regret to record®the death of he Rew, Percy W. Myles, 
of Bright’sedisease, at the cgmparatéwely early age of forty- 
e A ; e ` e 

e. 
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two, at ‘Ealing on Odlob& 7. He was a man of great 
ability both in jiterary and scientific pursuits, eHe was a 
good botYnist, ang(proved himself a most able editor of Nature 
Notes, thg journal of the Segborn€ Society. The work with 
whisQ his name will be identified is the ‘Pronouncing 
. Digtionary of Botanical Name,” appénded to ¢Nicfolson’s 


« ‘Dictionary ®of Gardening”; it if now recognized as a 


standa work by botanists. lénGortunately his professional 
duties did not enable him to leave a margin; so that it is pro- 


e Resed to raise a “Myles Memorifl Fund” on pekalf of his 


widow ; and any contribuffons will be thankfully received. and 
at once acknowledged by the ReyeProf. Gg Henslow, Drayton 
House, Ealing, London, W. 


THE, Council of the Institution of Civil Engineers has 
issued a list of shbjects on which it invites communica- 
tions. The list is to be taken mergly as suggestive, not in 
any see as exhaustive. for approved papers, the Council 


ə has the power to award premiums, arising out of special fugds 


‘bequeathed for the purpose. A detailed list is given of the 
awards made for original communications submitted during the 
„ ‘past session, 


More than ten earthquake shocks were felt in theeisland of 
Pantellaria, between Sicily and the Tunisian coast, between 
5.30 p.m. and 4a.m. on October 14-15. Some of the shocks 
were rather violent, and nearly all the inhabitants left their 
houses and passed the night in thestreets or in the open country. 
According to intelligenge received at the Central Meteorological 
Bureau, Rome, from Pantedlaria on October 18, shocks of earthe 
quake continued to be felt*in the island. A remarkable pheno- 
Menon is anneunced iù connection with these seismic distur- 
ances. A mew volcano has risen from the bed of the seq not 
far from the coast of the island, and has been throwing up 
masses of stoges and rubbish to a considerable height. A 
“slight eruption” from it was referred to in a telegram sent 
from Rome on October 20. 


Last winter there were some reports that sunset phenomena 
had greatly increased in brilliancy, as if something similar to 
the optical disturbance following the Krakatdéo ergption had 
occurred. Herr Busch has remarked (AAż. Zeit.) how difficult 
it is to recognize gradual variations in such phenomena, or to 
say where they pass beyond the normal, Even the brown-red 
Bishop’s ring may be regarded as quite normal in winter, A 
much more sure method of finding an optical disturbance of the 
atmosphere js measurement of the polarization of light. Herr 
Busch has carried this on systematically for some years yith a 
Savart polariscope, and a simple instrument for measuaing angles, 
determining the hgight of the two neutral points (Babinet’s and 
Arago’s) at sunset. Now, the values for this height, in February 
and May last, considerably exceed those obtained in the three 
previous years, and come near those in 1886, when the last 
traces“of the great atmos; heric disturbance were still everywhere 
perceptible. It would seem, then, that some optical disturbance 
has been really presefit, the beginning, extent, and cause 8f 
which, however, are in obscurity. The desirability of systematic 


© observations in different places is pointeg out, 


Tnourissue obOctober8(p. 549) wedreay attention tothreeatlases 
issued by the Chief Signal Officer ef th? Y.-S. Army.@ We have 
now to record the publication, dated June 15 last, of an atlas 

e containing seventy-two clearts showing the nomal temperature 
conditions in the United States,anel (anada by decades, three 
decades to each month, for Qh. a.m. and Shep.m., Washingten 
time. @Although the Sighal Service has been in existence up- 
wards of twenty years, it had not before been able tqgacgumulate 
sufficient actual observagions at any one, hour, or set of hours, 
from whieh normat values could fe defived. The values and 
isotherms contained in #e present atlas are based, upon nine 
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years’ observations, 1881-89. Tahe charts have been carefglly 
prepared, forthe work of the Forecast Division, afti will also be 
very useful in furnishing g@neral information upon the average 
temperature of North America, The wark has been prepared 
under the supervision of General Greely, although issued by the 
new Weather Bureau. 


Tue Baling Middlesex County Times (October 17) prints the 
following account of an incident which occurred at ‘‘ The 
Grange,” the residence of Mr, Yates Neill, Ealing, on Wednes- 
day, October 14 :—‘‘ It appears that during Tuesday night a large 
branch of one of the magnificent chestnut trees standing in the 
ground was broken off by the force of the win, and fell on tyo 
stripling chestnut trees near the wall. ®n Wednesday morning, 
the gardener, aeman named Parker, was engaged in sawing the 
detached bough, Mr. Delancey Neill and Mr. Vertie Neill 
watching tbe operation. 
gentleman saw what appeared to Mim to be a ball of fire fall, 
and striking the tree iñ an oblique “direction, alight on the 
ground within two or three yards of where the three were 


Standing, whence it rebounded and exploded with a sound like 


dynamite. Although neithgr of them was struck, the shock 
ewas so great that for a time all three were dazed, Mr. Vertie 
Neill, indeed, being thrown down, and rolling over two or 
hree times. His brother was the first to recover from the 
shock, and promptly went to his help, and he was removed to 
the house, where the feeling of dizziness sp*edily wore off; and 
beyond somewhat severe headaches, whic lasted for some 
hours, neither of the gentlemen nor the gardener appeared to 
have suffered any ill effects. The trunk of the tree struck by 
the meteor presents the appearance of having been burned ina 
zigzag diregtion for a distance of some 20 or 30 feet.” 


Most people who visit Greece devote their attention mainly 
to the remains of ancient art. Dr, Philippson, of Berlin, is of 
opinion that they might also with advantage spend so ne time in 
climbinggthe mountains of Greece. In the Zeitschri/t des 
Deutschen end Oesterreichischen Alpznvergins he deals with 
the’subject in a capital paper, which has been issued separately. 
He gives an attractive account of his own experiences ineclimb- 
ing Mount Chelmds, in the Peloponngge, describing admirably 

“the impression produced upon him by the Styx. Dr. Philippson 
shows that in the Highlands of Greece there is still much good 
work to bg done in topography, geology, ani meteoglogy ; and 


Just before napn, the first-named id 


he sees no reason why some of it gould not be accomplished * 


by tourists. 


Messrs. W. H. ALLEN AND Co. have published a second 
edition of the late Mr. R. A. ProfMor’s * Other Suns than Ours.” 


THE new number of Qhe Zi/ernationales Archiv far Etin 
graphie opens with a most interestingepaper {in Gefman) by Dr. 
I. Zewamrich on ‘‘ The Islands pf the Dead, ane related Ges- 
graphical Myths.” The author shows how widely diffused is the 
belief that there are far-off happy islands, where all sorts of 
enjoyments are in store for the dead; and he suggests that 
Atl@atis, about which so mych has been written, was originally 
one of these mythical realms. 
critical examination (in Dutch) gf Dr. Ploss’s view of the 
significance of circumcisign. e ° 


Me. G. J. Symons, F. R.S., contriButes to the currgal numbe? 


Dr. J. Jacdbs concludes fis ° 


of the Quarterly Journal of the Royal Meteorological Society’ a . 


learned paper on @e history of rajn-gauges. 
th? Sodfety on March 3%, in sonMection with the annual 


exhibition, and is one of the series in which* hygrometers, 


anemometers, instrupents for travellers® thermometers, sunshfie | 
recorders, barometers, marine instwiments, drgtus fr 
studying atmospheric electricity, solar mgiatr ruments, 


It was read before ° 


4 


and the application of photography to meteorology, have been ° 
. e 
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. . 
successively dealt with, Among the remaining contents of the 
number are p&pers on the following subjects: meteorological 


$ aera ge by A. W. Clayden; %nethe variations of the 


rainfall at Cherra Poonjee, in the Khasi Hills, Assam (plate), 
by H. F. Blanford, F.RgS. ; some remarkable features in the 
Winter of 1890-91 (four illustrations), by F. J. Brodie ; the rain- 
fall of February 1891, by-H. S. Wallis; ‘South-east Frosts,” 
with special reference to the frost of 1890-91, by the Rev. 
F. W. Stow. 


In the latest record of the pr8ceedings of the Philosophical 
Society, Philadelphi?, Dr. Daniel G. Brinton gives some 
vocabularies from the Musquito Coast. -He obtained them from 
the Rev. W. Siebirger, a missionary of the United Brethren, now 
resident in that region. The most important of tle vocabularies 
is a list of wogds from the language of the Ramas tribe, the only 


® specimen of their tongue Dr. Brinton has ever secureg. These 


people live on a small island fh Blomfield lagoon. There are at 
present about 250 of them? All of them have been.converted 
to Christianity, and, with the exception of a few very old 


is E cela 
which showed nine wide oscillations with a rfean period of 
I hour 46 nfinutes. Lieut» Gratzl suggests gbwervatiogs as to 
whether sudden impulses of §‘bora” against¥the Italian coast 
might ngt heap up the water there® so that a return wwe might 
affect thg Austrian mareographg; also whether certain sutton 
currents which injure fishermen’s nets in the Dalmatian canals * 
may not be connected with those waves. 


A caT born with only two Tegs (the fore-legs being absent 
from the shoulder-blades) has been recently described by Prof, 
Leon of Jassy? (Natur:9. “Rundsch ).@ It is healthy, and goes 
about easily, the body in nogmal position. When startled, or 
watclfing anything, Ë raises itsêlf to the attitude of a kangaroo, 
using the tail as a support. This animal has twice borne 
kiftens ; in both cases two, one of whi@h pad four feet, the 
other only two. 

We learn from Dr. Woeikof’s notes of a journey, in the 
Caucasus published in the Russian® /zvestia, that the Russian 
Mintstry of Ways andCommunications has issued a very in- 
teresting work on the snow-slips of the Kazbek glaciers, accom- 


persons, are able to speak ‘and read English. Their native epaniefeby an atlas of maps and plans. Careful measurements 


language is rapidly disappearing, andjin a few years, probably, 


of the variations in the position of the lowest end of the 


no one will use it fluently and correctly. They are large and P Devdorak eglacier since 1878 have been made, and the results 


strongly built, and are described as submissive and teachable. 
Their, language has always been regarded as wholly different 
from that of the Musquito Indians, who occupy the adjacent 


are given in the-atlas. A house has been recently built close 
to the glacier, and it is connected by a road (available for horses) 
with the villages beneath. An experienced guide, who is 


mainland ; and this is shown to be correct by the specimen sent to | bound to accompany the menef scienge and tourists who may 


Dr. Brinton, It bears no relation, he says, to any other tongue 
along the Musquito Coast. It does not, however, stand alone, 
constituting an independent stogk, but is clgarly a branch, not 
very remote, of a family of languages once spoken near Chiriqui 
lagoon, and thence across—or nearly across—to the Pagific, 


THE Penang Administration Report for 1890 contains some in- 


intend to visit the glacier, stays in the house. 


eA KIND of artificial honey which*has lately een produced 
seems likely to become a formidable rival of natural honey. It . 
is called ‘sugar honey,” and consists of water, sfgar, a small 
propomion of mineral salts, and a free acid; and th@ taste and 
smell resemble those of the genuine article, err T. Weigle 


teresting observations on the little-known aborigines of the'Malay | brought the subject before a recent meeting of the Bavarian 
Peninsula, Observations made during the course of the year go | Association of the Representatives of Applied Chemistry, and 


to show that the Sakai (as distinguished from the Semgng, or 


there is a paragraph about it in the current number of the 


Pangan, as the Negrito tribes are called by the Malayg of Perak | Board of Trade Fournal. 


and Pahang respectivély) are far more numerous than was fof- 
merly supposed, and the President is of opinion that there may 
be more than 5000 men, wgmen, and children in the district of 
Ulu Pahang alone. The country on both sides of the mountain 
range, which forms the watershed of the Jelai, Selom, Bidor, 
and Kampar vers, is thickly inhabited by Sakai, who, glthough 
eng or two large villages exist, live for the most part in groups 
of from two to three familie® ° These Sakai are divided into 
two distinct ,tribes, called by themselves Sen-oi and Tem-be 
respectively, the former being the more civilized and more ac- 
cessible tribe, while the latter are but little known to the Malays. 
Both the T@m-be and Sen-oi dialects, h®wever, resemble one 
another so clostly that it wguld seem to be evident that they 
origjnally spranggrom the same source. Words to express gn. 
numerals higher than three are not found in the dialect of either 
tribe. 


Rats at Aden appear to have a vigorous appetite, and to 
adopt remaskable ways of gratifying it. Captain R. Light, 


e writing on the subject from Aden to the Journal of the Bombay 


Natural History Society, says the rats in his house—which is 
overrun with them-—-demolish skins, braces, whips, &c. ; and’ 
one night he awoke, feeling a rat gnawing at his toes. This. 
happened in spite of a dog (a good ratter) being in the room.. 
Captain Light was latelywatching his pony beingeshod, and 
noticede the hoof apparently cut awayeall round the coronet, 
wherever it Was soft. He accused the ‘‘ nalband” of doing this: 
in addition to the usual rasping of the hoofeto suit the shoe, 
The ‘‘syce” said that the rats had done it, and that they came at 
night and ate away not only the pony’s hoofs but those of the- 


Y | goat and kid, and that these animals were greatly tormentgd by- 


the rats. 
doubt that such was the case, theemarks of the teth being: 


Captain Light examined the hoofs, and found beyond 


ks * 
Tur mareograph in the harbour of Pola, according to Lieut, | plain ; mpreover, he found that the horns of the kid, which had 


š Gratzl (Jet. Leitschy), often shows, 
tidaf curve, @ertain more or less regular oscillations, generally 
with a Period of about 15 minwtes (some with one of 7 minutes). 


ine addition to the ordinary been about half an inch high, were eaten flush with the head. 


Next morning, too, a lage rat was discovered in the bedding 
under the horse. It had evidently been killed by a kick from. 
° 


These appear to be of th@nature ofwedetes, and to be caused by | him. e ° ° r 
© sqmagls, which drive waterdrom the open sea into the pawtly 


gncldsed basin of the harboi&t, where it rises as a wave, retires, 


e e 
Two new methods of preparing azoimide, N,H, the hydride- 


of nitrogen isolated last year by Prof Cuwrtius, of Kiel, have- 


*rises again to a less height (as only part of the surplus water been disgovered,, 4. annoyneed, at the time in NATURE (vol. 
estapes), ahd so on. Thws, jn the evening of July @ 189f | xliii p. 21), Prof. Cgurtius  preparedgthis remarkable compound 

e “after a stiff west-north-west squall, there were eight pronounced „| -by reacting with his previously isolafed hydrazine hyairate,. 
e osęĦations, the strongesteshowing about 1°4 inch differerfte of | N,H;.HO, gipon hippuric acid, comverting the hydrazine de-. 


* *i8v@l in 16*minutes. In gnother case, the harbour level rose | rivative thus obtained into its nitroso-deyivative, and decompos-- 


ha higher the: d gane for 15 years. The latter squall (a | ing an alkaline solution ®@f thè latter with sidphuric aid. An. 
strong soush-west one) affected also the Trieste mareograph, | aqueous solugion of azoimide was obtaiged upon distilling the- 
* wo. 1147. VOL. 44] *  e e Ks ee 
.. © “oe $ k *, © ° . 
d bg 5 e . ee e s 
. ° e 
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@ it was hardly to be expected that diazpbenzene imide wou'd 


e ° 
O€zQBEW 22, 1891] 
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product of the batter operation, In order to obtain the free 
compouray itself, he silver salt was @repared by affowing the 
distillate to flow Mito a solution of silver nitrate, and the preci- 
pitated silver salt, after drying, was decomposed with sulphuric 
acid.” In a subsequent commugication (comp. ‘NATURE, vol. 
“xlii®. p. 378), Braf. Curtius, in conjunctign with De, Radenhausen, 
showed that the pure compound was a very volatile liquid, boiling 
at 397°, and of fearfully explosive properties. In the current 
number of the Berichte, Drs. Noe]ting and Grandmongin, of 
° Mülhausen, publish a prefjminary noft, gn whichhéy describe 
a new, and from the point of view of its constitution most 
important, method of preparing tin? liquid. ©The phenyl ester of 


fs 
e 





l 


N 
azoimide is the diazobenzene imide of Griess, CHN], 
. N 


just as chlorbenzene is the phenyl ester of hydrochloric acid. 
In view@f the great stability of the &sters of aromatic radicles, 


yield azoimide upon saponification, But Drs. Noelfing 
and Grandmougin considered that it might be possible 

, to obtain the latter by decomposing a nitro-derivati¥e of 
diazobenzene imide by means of alkalies, inasmuch as the 
introduction of nitro-groups generally effects a coffsiderable 
increase in the mobility of the acid radicle, rendering its removal 
by processes of saponification much less difficult, They there- 
fore prepared the dinitro-derivative of diazobenzene imide from 
dinitro-aniline by means $f the udhal diazo-reaction—conversion 
into the perbromide, atd treating with ammonia. When treated 
with alcoholic®potash, thi8 dinitro-diazobenzene imide readily 
@ecomposes into the potassium salt of dinitro-phenol and azo- 
imide. Upon acidifying the product of the reaction and subject- 
ing it to distillation, an aqueous solution of azoimide pasges 
over, which may*be converted into the anhydrous liquid by the 
method described by Prof. Curtius. The properties of the an- 
hydrous azoimide obtained by this new method agree completely 
with those detailed by Prof, Curtius. 


THE second new method of preparing azoimide was com- 
municated by Dr. Thiele, of Halle, at the Versammlung 
deutscher Naturforscher und Aerzte, held in that eity in Sept- 
ember last. In the course of an investigation of the compounds 

Nil 
CÍN-NO, 

NN, 
Upon treating this compound with acetic acid and zinc dust, it 
is reduced go amido-guanidines a substance which forms well- 
crystallized salts. By boiling the latter with soda, decgmposi- 
tion ensues, with formation of free hydrazine, N,H $ which may 
be very conveniergly prepared by this method. Upon subjecting 
the nitrate to the diazo-reaction, the diazo-nitrate of guanidine 

Z/N H: 
is obtained, C=N—N=N—NO,. 
e NNH 
breaks up on warming into two compounds, one of which is 
azoimide, and the other a° complex acid of the compositipn 
==N—N ô 
CN;Hg, and the curious constitution | | l|. The azo- 
a if, NH—N 
imide may be®obtained by distillation in a manner similar to 
that described above. eee s ° 


of guanidine, nitro guanidine was obtained, 


This compound readily 


THE additions to the Zoological Society’s Gardens dyring the 
past week include a Bonnet Monkey (Afacages sinicus & ) from 
India, presented by Mr. W? Hatfow; a Macaque Monkey 
(Afacogus cynomolgus) from Badia, presented by Mrs. Cotton®; a 
Common Marmoset (Hepale jacchus) from South-East Brazil, 
presented by Mrs, Trelawny ; a Gannet {Sila Jasstna®, British, 
presentedyby Mr.J. HMitchman;@ Sigooth Snake (Coronella 
levis) from Hampshire, presented by Mr. F. C. Adams; ten 
Smooth Snakes ( Coroncwa levis borf in the Gardéhs. 
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OUR ASTRONOMICAL COLUMN. 


DISTRIBUTION OF Luyar Heat.—Mr. Frank H. Very’s 
essay on the distribution of the moon’s heat and its varigtion 
with the phase, which gained the prize of*the Utrecht Society of 
Arts and Sciences in 1890, has recegtly been published. A 
bolometer in connection with a very sensitive galvanometer was 
used in the research, and the plan has been to project an image 
of the moon about 3 centimetres. in diameter by a concave 
mirror; and to measure, not the heat from the whole of this, 
but only that in a limited part of it, from sy to gy of the area of 
the disk, the observations being gepeated at different points and 
at different phases. Measures made six hows after full moon 
show that the east limb was hotter than the west limb in the 
proportion of 92'2 to 88°9, In one observation, made a day 
after full moon, the excess of heat at éhe east limb was much 
larger. Thereeis a regular decrement of heat in passing from 
higher to lower latitudes, and observations on this point appear 
to indicate that heat is accumulated after many days of con- 
tinuous suffShine. The heat in the circumMrential zone of the 
full moon differs from that of the centre by about 20 per cent. 
In this respect, therefore, the thermal mage is like the visual 
one. There seems to be some evidence that bright regions 
radiate a little more than dark durhg the middle of the lunar 
day ; but this is not quite proved, and with a low altitude cf 
the sun the effect is rever@ed. A comparison of the curve 


“drawn by Zollner for the moon’s light with that deduced from 


Mr. Very’s observations brings out the point that visible rays 
orm a much larger proportion of the total radiation at the full 
than at the partial phases, the maximum for light being Much 
more pronounced than that for the heat. The diminution of the 
heat from the full to the third quarter is shown to be slower than 
its increase from the first quarter to the full. This result agrees 
with that obtained at Lord Rosse’s Observatory, and is direct 
evidence of the storage of heat by lunar rocks. 


GEOLOGICAL SOCIETY OF AMERICA. 


TEHE Geological Society of America met at Washington cn 

Avgust 24 and 25. Owing to the death of the President, 
Prof. Alexander Winchell, Vice-President Gilbert took the 
chair. 

The meeting was opened with an address on the late President 
by his bréther, Prof. N. H. Winchell, Alexander Winchell 
was born on December 31, 1824, in Dutchess County, N.Y., 
and died at Ann Aibor on February 19 last. His werk was 
many-sided. He had studied to bega civil engineer; had a 
strong leaning towards theology. e also read medicine and 
was a fine mathematician. He loved music, wrote poetry, and 
modelled in clay and plaster. As a financial resource he became 
a teacher? and was very successful. He became &mous by his 
arguments on *“‘ The Bible Histogy, of the Creation,” and pud- 
lished in the Christian Advocate &damites and Pre-Adamites,” 
an exposition of Scriptural and scientific harmony, For four ‘ 
years he lectured on geology at Vanderbilt University, During 
his long connection with th® University of Michigan he 
wrote many scientific articles of a popular nature, and did 
a great deal to popularize geological science, e speaker 
spoke eloquently of his dead brother's long and®splendid con- 
nectgon with the Ann Arbor University. Hisgdeath was mpst 
touchingly described. Oddly @nough the last words he uttered 
in public were these: ‘‘ When I speak to you again it will be of 
the inhabitants of another world.” He had just finished his 
weekly lecture, and referred in his clusing sentence to the sub- 
sequent lecture that was never delivered. He discovered many 
new geological species, and many other geol@ists festified their 
admiration for him by naming after him species they disgcvered. 
His great work for the Geologic#l Society was touched one and 
the speaker expressed Ris @onviction@that the next generation 
wand keenly feel the beneficent influgnce of his brother’s worg. 
At the conclusion of the memorial Brof. Edward Orfgn, Dr..C. 
A. White, and Mr, C. R. Van Hise were appointed a committee®, 
tg draip resolutiofis expressive oftheScciety’s regret at the deajh 
of its President. be . è . 

e_ Prof. Dr. Gustav Steinmann, of the Universigy òf Freiburg,® 


° 
Gernfiny, read the first paper, which gonsisted of the descripfion e 
of a geological mdp of South America. A large gopy of dhee e 
map was hung up beside the platforrf, and a, RR were e 
distributed among the audience. Dr. SSeeinma who is a e 


young, bearded, spectacled, typical German student, was sent to ® 
. : 
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Sough America by the Strasbtrg University some ten years 
9 280; and spen®some two years making a most thorough research 
in the geology of the continent, the tangible result being the 
remarfably complete mgp exhibited. His researches in South 
America prove that there isa most remarkabte similarity between 
the geology of the two Américas, and especially between the geo- 
elogy of the southern United States and the southern continent. 
The second paper was by Dr. August Rothpletz, of the Uni- 
versity of Munich, Germany; on the Permian, Triassic, and 
Jurassic formations in the East Indian Archipelago. The 
doctor’s paper was devoted to the description of sone Mesozoic 
and Paleozoic fossils collected if two of the Indian islands by 
his friend Dr. Wichfħann, during a geological exploration of 
“the islands, Dr. Wichmann being geologist of the University 
of Wtrecht, Holland, the collections were of particular value, 
and Dr, Rothpletz’s des@iption and classification of them, to 
which he devoted his paper, was thorough and®minute. He 


« took occasion to ridicule some of the classifications of fossils 


®which put them in ong category when found in one plgce and in 
another when found somewhene else. ewe 

“ Thermometamorphisng in Igneous Rocks” was the title of 
the next paper presented. It was by Mr. Alfred Harker, of St. 
John’s College, Cambridge, England, and dealt with the effects 
of high volcanic temperatures in the formation of rocks. He 
‘described the results of his researches in the lake region of 
England, where the volcanic forces Of nature were particularly 
well marked, 

Prof. Alexis Pavlow of the University of Moscow, Russia, 
presenged a paper entitled ‘‘ Sur les Couches Marines terminant 
de Jurassique et commençant le Crétace, et sur Histoire de 
leur Faune,” 

Another paper, also in French, presented by Prof. Max 
Lohest, of the University of Liége, Belgium, was entitled 
“Sur Homme ccntemporain du Mammouth en Belgique.” 
The contemporaneous existence 8f man was*supported by proofs 
additional to those heretofore given. 

Baron Gerald de Geer, of Sweden, gave an interesting 
account of recent changes of level along the sea-board of the 
Scandinavian peninsula, "i 

The most important new matter presented was a paper on 
** Foss:] Fishes of the Lower Silurian Rocks of Colorado,” by 
Mr. C. D. Walcott, of the United States Geological yey, 
The discovery of the fossil fish remains is of recent date, and 
attracts great attention, among zoologists and geologisf from its 
-carrying back into the past, over a great time interval, our 
knowledge of vertebrate life. They are the oldest vertebrate 
‘remains known, and appegr to be the ancestral types of the 
great ichthyic fauna of the classic ‘‘old red sandstone” of 
Europe, and the Devonian group of America. 

In the discussion, Profs. Von Zittel, Jaekel, and F. Schmidt 
compared the @sh remains exhibited with those of the Devonian, 
@n@stated that the Upper Silugian types were not represented 
in the fauna. $ 


Seconp Day.—From the committee appointed to draft ap- 
propriate resolutions relative togthe death of Dr. Alexander 
Winchell, the President of the Society, Prof. Orton made a 
weport whichgwas adopted, The resolutions reported paid a just 
and touching f{ribute to the character of the deceased, and 
fittingly acknowledged the gMat services which he had rendered 
to tle science in¢he course of thg forty years of arduous and 
unremitting toil which he had devoted to its investigation. To 
his writings and lectures were attributed in a great degree the 
growiag liberality and enlargement of thought of the more 
serious-minded portion of the community in regard to the theogy 
-of organic evolution as presented by Darwin and his successors. 
Dr. QWinchelly the Seport affirmed, stated and defended with 
marked bility and courage and persuasive power this the most 
characteristic and far-reaching doctrine of modern geological 
science. ‘The first enutciadon o? this doctrine,” the report 
stated, “wag sure to awake® distrust and even bitter ho tility 
amofig a large class of peSple because of its apparent in- 
compatibility with some of gheir most fundamental convictions 
and beliefs. „To disregard, the®sincege apprehension ef thise 
„great class, comprising, as it des, so much of the moral and 
en Ste force*of the body politic, would be heartless. | To 


e 


® moqi@at its fears, ill founde though they werg, would be worse. 
What worthter service to gcience and the community than to 
«disarm hostili showjng that the evolutionary philosophy, so 
far from de@fiding afd dishonouring man, makes him in a 
speguliar sense theshead and crown of the creation?” 
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‘| the soils of the prairies of America. 
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In seconding the resolutions Dr. C. A. whik paid a warm 
tribute to D®. Winchell, wèh whom he had ,b@en on germs of 
intimacy for many years. Qs a further mak of respect the 
resolutioms were adopted by a rising vote. -9e 
The first paper presented was by Dr. Fredevick Schmidyeof 
St. Petetsburg, Russia. * ° è 
Prof. Gregoir® Stefanescu, of the Universityeoé Bucharest, 
Roumania, presented ‘Sur Existence du Dinotherium en 
Roumanie,” the next paper. * Phe Professor read it in French, 
illustrating it by drawings on the blackboard, and after he fad 
finished, Pref. Dr. Charles,B&rrois read it over again in English, 
so that those who did®not know F¥ench might not lose it.. 
Though quite short the papey was very interesting. It briefly 
descriped a large n@&mber of Sones of the Dinotherium found 
widely distributed over Roumania, which indisputably pointed 
to the existence of this almost unknown gxtinct animal in that 
land countless years ago. This was probably ste largest mammal 
that ever inhabited the earth, its epoch being the Tertiary period. 
It had enormous tusks, thaé curved downward and backward in 
such a way that it could only hurt itsglf with them, and probably 
had g massive trunk, Ie character it more nearly resembled the 
elephant and rhinoceros of modern ages than any other known 
‘animal. | 
e Pro% A. N. Krassnof, of the. Charkow University, Russia, 
read the next paper on the black earth of the steppes of Southern 
e Russia, its prigin, distribution, and points of resemblance with 
The paper traced the 
resemblance between the Russian steppes and the American 
prairies to their similar origin in the layers of the vegetables 
of years, Their remarkable fertility was touched on generally, 
and a technical account of the origineof the two plains was 


given. 2 
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TECHNICAL CHEMISTRY.. 2 


IN his Cantor Lectures on Photographic Chemistry delivere 1 

last spring before the Society of Arts, and just issued by the 
Society in a separate form, Prof. Meldola openg with some 
remarks on the special position of technical training in chemistry, 
which should be carefully conisdered in connection with the 
present widespread movement, in the direction of technical 
education throughout the country. He says :— 

“There are many who identify technical instruction with the 
teaching of some handicraft, aenotion which has no doubt arisen 
from the identification of technical skill with manual dexterity 
in some mechanical industry. By the adoption, either tacitly or 
openly, of this narrow definition, the chemical industries have 
suffered toa very large extent in this country, because their 
progress is rore dependent on a knowledge of scientific prin- 
ciples, and much less dependent on manual dexterity than any 
of the other subjects dealt with in schemes of technical instruction. 
Now, in order to give technigal ins(tuction in a subject lske photo- 
graphy, gvhich is so intimately connected gvith chemistry, we may 
adopt one ofetwo courses. The student may become a practical 
photographer in the first place, and may then be led on to the 
science of his practice by an appeal to the Burely chemical 
principles brought into operation. This may be called the 
analytical method. The other method is to give the student a 
training in general chemistry first, and then to specializeg his 
knowledge in the direction of photography. This may be 
regarded as a synthetical method. ` 

‘gIn other departments of technoloBy, aml especially in those 
where th@underlying principles are of a mechanical nature, the 
analytical method may be, and has been, adopted with success, 
It is possible to lead an ingelligent mechanic from his every-day 
occupations to a knowledge of the higher pringples of me- 
chanical science bygmaking use of his experience of phenomena 
which are cofistantly coming urfder his*notice. From this it is 
sometimes argued by those who are in the habit of regarding 
technical*instruction fiom ifs purely antilytieal side, that tech- 
Rical chemistry cai® be taughg by the same method. Some 
teachers ‘may pd&sibly succeed in this process, but my own 
expétience, both as a*technelogist arfi a teacher, has led ee to 
the conclusion that, for chemical subjects, the analytical method 
is both toq@cugibersome and circuitous*to be of any reat practical 
use. No person engaged in chemical igdustry in any capacity 
—whether workman, fqreman? manager or proprietor®can be 

taught the principles of chemical scygce out of his own 
l ipdustry, unfess he has %om® considerable knowledge of 

e e 
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general prindples to start with. No person who is not 
groundgd in such broad principles can -propery appreciate 
the explanatiogbof the phenomena with which his daily ex- 
periencg brings him into cogtact,"and if his previous tsaining is 
ingufficieRt to enable him to understand the nature of the 
changes which occur in the coarse of his operatigns, ke cannot 
derive any gdgantage from technical jnstructfow. “These remarks 
will, I hope, serve to emphasize a distinction which exists 
-betw&en technical chemistry ai ether technical subjects, and I 


have thought it desirable to avail myself of the present oppor- , 


e etunity of calling particular attentign.to this point, þecause it is 


one which is generally &nored in all@discussidhs on technical 
education. oo 

“The reason for this differereé in-the @node of treatment of 
chemical subjects is not difficult to find. The chemical tech- 
-nologist—the man who is engaged in the manufacture of useful 
prodf&cts out of ertain raw mateyials—is, so far as the purely 
scientific principles are concerned, already at a very advanced 
stage, although he may not realize,this to be the case. The 
chem®try of manufacturing operations, even when these are of 


.an apparently simple kind, is of a very ġigh order of complexity. ' 


There are many branches of chemical industry in which the 
nature of the chemical changes undergone by the materials is 
very imperfectly understood ; there is no branch of q@emica 


industry of which the pure science can be said to be thoroughly . 


Here is a very small ard imperfect model, Lut it will gerve 
to render intelligible the photograph of the ac®ual instrument 
which wil] be subsequently projected on the screen. 
lecturer described the adjustments and mode of using a{ransit 
circle.] . 
We are now in a position to undé@stand photographs of the 
instiument itself. But first of all as to the house in which it 
dwells. Here, now on the screen, is the outside of the main 
: building of the Royal Observatory, Cape of Good Hope. I 
select it simply because, being the observatory which it is my 
privilege to direct, it is the one of which I can most easily 
: procure a series of photographs, It was built during the years 

1824-28, and like all the observatories Quilt about that time, 
, and like too many built since, it is a very fær type of most of 
‘ the things which an observatory should not be. It is, a% you 
' see, an admirably solid and substanfial structure, innocent of 

any architectfiral charm, and so far as it affords an excellent 


dwelling-place, good library accommodation, and good roomsfor » 
But these verye 


! computers, no fault can be found with it. 
waar ) $ ; s A 
. qualities render it undesirable as @n observatory. An essential 
matter for a perfect observatory shguld be the posssibility to 
equalize the internal and the external temperature. The site 
of an instrument should also be free from the immediate 
! surroundings of chimneys or other origin of ascending currents 
of heated air. Both these conditions are incompatible with 


known, For these reasons I believe that I am justified in j thick walls of masonry anf@ the chimneys of attached dwelling 


stating that the chemical technologist is working at 2 high level, 


so far as the science of his subject is concerned, and this | 


‘ houses, and therefore, as far as possible, I have removed the 
Instruments to small detached houses of their own, But the 


explains why he cannot be dealt with by the analytical method. ej transit circle still remains in the main building, for, as gill be 


“t The general considerations which have been offered apply 
to the special subject qf photogyaphy with full force. A person 


may become an adept as an operator without knowing anything | 


of physics or chemistry ; there are thousands of photographers 
all over the @ountry who’can manipulate a camera and develop 
and print pictpres with admirable dexterity, who are in this 
. position. 16 we adopt the narrow definition of technical instruc- 
tion, weeshould appoint such experts in our Colleges, and 
through them impart the art of taking pictures to thousands of 
others. But Would our position as a photographing nation be 
improved bł this process? I venture to think not. We might 
be carrying out the ideas of certain technical educators by 
.adopting this method, but I do not imagine that in the long run 
the subject itself would be much advanced ; our position in the 
scale of industry would not be materially raised by the wholesale 
manufacture of skilful operators, And so with all other branches 
of applied chemistry; it is technologists whose knowledge is 
based on a broad foundation that are wanted for the improve- 
ment of our industries. These are the men who are raised ir 


the technical high Schovls of the Continent, and whose training i 


the Continental industries have had the wisdom to avail them- 
selves of,” 





e e 
AN ASTRONOMYER'S WORK IN A MOQERN 
OBSERVATORY ° 


HE work ef astronomical observatories has been divided : 


into two classes, viz.’ astrometry and astrophysics. The 
first of these relates to astronomy of precision, that is to the 


determination of the positions of celestial objects; the second | 


relates to the study of their physical features and chemical 
constitution. 


Some years ago the airs and objects of these two classes of ' 


observatories might have been considered perfectly distinct, And, 
in fact, were so considered. 
recent years their objects and their pracesses have become so 
interlaced that they cannot with ad¥antage be divided, and a 
fully equipped modern observatory must be understood to 
include the work both af astromptiy and astPophysers. 

In any such observatory the principal and the fundamental 
instrument is the frangt circle. Mis upon the position in the 
heavens of celestial objects, as determined gvith this instrumeagt 
or with kindred instruments,eth® she whole gair superstructure 
of exact astronomy rests @ that is fo say all that we fied of 


inf@mation and prediction in our nautical almanacs, all that, 


we know, of the past arid can 


R predict of the fulure motions of 
the celestial bodies. y ss 


* Frid@ty Evening Discoyrse deliver€d atehe Royal Institution by Dr 


David Gill, F.R.S., Her Pgiesty’s Astronomer at the Cape of Good Hope, 


on May 29, 1891. A ° e e "A 
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But I hope to show thdt in more . 


evident to you, it is no easy matter to transport such an 
, instrument. 
The two first photographs show the instrument, in one case 
; pointed nearly horizontally to the north, the other pointed 
nearly vertical. Neither can show all parts of the instrument, 
but you can see the massive Rone piers, weighing many tons 
each, which, resting on the solid blocks 10 feet below, support 
the pivgts. Here are the counter-weights which remove a great 
| part of the weight of the instrument from the pivots, leaving 
only g residual pressure sufficient to enable the pivots to preserve 
the motion of the instrument in its pioper plane, Here are the 
microscopes by which the circle is read. Here the opening 
through which the instrument views the meridian sky. The 
obser¥er’s chair is shown in this diagram. His work appears 
4o be vey simple, and so it is, but it rgquires special natural 
gifts, patience and devotion, and a high sense of the importance 
of his work to make a first-rate meridian observer., Nothing 
apparently more monotonous can bg well imagined if a man is 
“not to the manner born.” 
Having directed his instrument by means of the setting circle 
' to the required altitude, he clamps it there and waits for the 
star which he is about to observe to enter the @eld. ‘This is 
ı what he sees. [Artificial transit of a star by lantern.] ies 
| As the star enters the field it*#asses wire afier wire, and as 
| it passes each wire he presses the key of his chronograph and 
records the instant automatically. As the star passes the 
middle wire he bisects it witl® the horizontal web, and again 
similarly records on his chronograph the transit of the star over 
the remaining webs? Then he reads off the mfroscopes by 
which the circle is read, and also thg barometer affd thermometer, 
in prder afterwards to be able to calculate acgurately the gifect 
. of atmospheric refraction onthe observed altitude of the Star ; 
‘and then his observation is finished. Thus the work of the 
meridian observer goes on, star after star, hour after hour, and 
i night after night ; and, as you see, it differs very widely from 
tHe popular notion of an astronomer’s occupation. It presents 
, no dreamy contemplation, no watchingefor new starg, nœ 
| unexpected or startling phenomena. On the contrary, there is 
beside him the carefully prepar@d observing-list for thesnight, 
the previously calculated gircle settmg for each star, allowiag 
jyst sufficient time for the new setting for the real star afigr the 
readings of the circle for the previgus observation. @ $ 
have hal 


e After four or five hours of this work, the observers : 
Erot h of it; they have, perkaps®@observed fifty or sixty stars, 
“they Wetermine certain®instrumenml errors, andebetake thêm- 
selves to bed, tired, but (if they are of she right stuff) happy 
and@®contented men. % 
one to read the®circle, and one to record the tyansit. Fouy 


, obseivers are employed, and they ae thus itye each alter- 
, pate night. Such is the work that an® gutside ld see were 


| he to enter a working meridian observatory at méght, but hee 
g . . 


[Here the® 


At the Cape ye employ two obserytrs — e 
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woud find out, if he came nex? morning, that the work was by 
no means ovef, By far the largest part has yet to follow. An 
observation that requires only two or trae minutes to make at 
night®requires at least, half an hour for its reduction by day. 
Each observation is affected by a number of errors, and these 
have to be determined@and allowed for. Although solidly 
q founded on massive piers resting on the solid rock, the con- 
stancy of the instrument’s’ position cannot be relied upon. It 
goes through small periodic changes in level, in collimation, and 
in azimuth, which have to be determined by proper means, and 
the corresponding corrections have to be computed and applied ; 
and, also, there are other corrections for refraction, &c., which 
involve computation #hd have to be applied. But these matters 
would fall more groperly under the head of a special lecture 
upom the transit instrument. I mention them now, merely to 
explain why so great a p&rt of an astronomer’s work comes in 
the daytime, and to dispel the notion that his work belongs only 
to the night. , 

One might very we]l occupy a special lecture in an account of 
the peculiarities of what is cajled personal equation—that is to 
say, the different time which elapsesefor different observers 
between the time when the observer believes the star to be 
upon the wire, and the time when the finger responds to the 
message which the eye has conveyed to the brain. Some ob- 
servers always press the key too soon ; some always too late. 
Some years ago I discovered, from oBservations to which I will 
subsequently,refer, that aX observers press the chronograph key 
either too sdon for bright stars or too late for faint ones. 

Oter errors may, and I am sure do, arise both at Greenwich 
and the Cape, from the impossibility of securing uniformity of 
outside and inside temperature in a building of strong masonry. 
The ideal observatory should be solid as possible as to its 
foundations, but light as possible as to its roof and walls—say, 
a light framework of iron coyered with canvas. , But it would 
be undesirable to cover a valualfe and permanent instrument in 
this way. 

But here is a form of observatory which realizes aļl that is 
required, and which is eminently suited for permanent use. 
The walls are of sheet iron, which readily acquire thg tem- 
perature of the outer air. The iron walls are protected from 
direct sunshine by wooden louvres, and small doors in the iron 
walls admit a free circulation of air. The revolving roof is 
a light framework of iron covered with well-painted Yapier- 
maché. m ¿è 

The photograph now on the screen shows the interior of the 
observatory, and this brings me to the description of observa- 
tions of an entirely different class, In this observatory the roof 
turns round on wheels, So that any part of the sky can be 
viewed from the telescope. This is so, because the instrument 
in this observatory is intended for purposes which are entirely 
different from@hose of a transit circle. The transit eircle, as 
“v@have seen, is used to determine the adsolute positions of the 
heavenly bodies; the heliofifter, to determine with greater 
precision than is possible by the absolute method the relative 
positions of Gelestial objects. : 

To explain my meaning as to®@bsolute and relative positions. 
It would, for example, bea matter of very little importance if the 
absolute latffude of a point on the Royal E&change or the Bank of 
England were ne-tenth of g second of arc (or 10 feet) wrong in 
the,maps of the Ordnance Survey of England—that- would çon- 
stitåte a small absolute error comifon to all the buildings on the 
same map of a part of the city, and common to all the adjoining 
maps also. Such an error, regarded as an adso/ute error, would 
evidently be of no importance if every point on the map had the 
same absolute error. There is no one who can say at the present 
e morent whether the absolute latitude of the Royal Exchange— 

nay, even of the Royal Observatory, Greenwich—is known to 
10 fegt.® But it would be a ve®y serious thing indeed if the re- 
lative positions on the same map wereelo feet wrong žere and 
thgre, For example, if of two points marking a frontage 
bouytdary om Cornhill, one were correct, the other 10 feet in 
error, what a nice fuss there would be ! what food for lawyers ! 
“what a bad time for the Or@nance. Survey Offece! Well, it ig 
ju&t the same@in astronomys e . s 
* Wedo not knowgwe probably never shall know with cer- 
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numbers, in the sun’s distance ; and it is only when we can be 
quite certair® of our measuses of much smalleMquantigies than 
one-tenth of a second of arc, that we are in #@osition to begin 
seriously the determination of sueh a problem as tþat of the 
distances of the fixed stars. For these problems we mustgwse 
diferential mgasures—that is, m@asures of the relative positions 
of two objects. “The mosh perfect instrument foresuch purposes 
is the heliometer. 

Lord McLaren has kindly*s@nt from Edinburgh, for tH® pur- 
poses of this lecture, the parts of his heliometer which “are 
necessary te illustrate the,pfinciples of the instrument. . 

This instrument is thésame which I®:sed on Lord Crawford's 
expedition to Mauritius in 1874. It was also kindly lent to me 
by Lard Crawford fo an expedition to the Island of Ascension 
to observe the opposition of Mars in 1877. In 1879, when I 
went to the Cape, I acquired the instrumgnt from Lord Craw- 
ford, and carried out certain researches withe® on the distances 
of the fixed stars. 

In 1887, when the Admiralty provided the new heliometer 
for the Cape Observatory, this instrament again changed hands, 
It became the propertyof Lord McLaren. I felt rather dis- 
loyal in parting with so old a friend. We had spent so many 
happy hours together, we had shared a good many anxieties 

togetlter, and we knew each other's weaknesses so well. But my 
old friend has fallen into good hands, and has found another 
sphere of work. 

The principle of the instrument is as follows. 
ment was here explained.] 

There is now on the screen a picture of the new heliometet 
of the Cape Observatory, which was mounted in 1887, and has 
been in constant use ever since.g It is ay instrument of the most 
refined modern construction, and is probably the finest apparatus 
for refined measurement of celestial angle¢ in the world. 

{Here were explained the various parts of thf instrument 
in relation to the model, and the actual processes of observa- 
tion were illustrated by the images of artificial stars*projected. on: 
a screen. ] ° 

Flere, again, there is little that conforms to the popular idea 
of an astronomer’s work ; there is no searching for objects, no 
contemplative watching, nothing sensational of adẸ kind. On 
the contrary, every detail of his work has been previously 
arranged and calculated beforehand, and the prospect that lies 
before him in his night’s work is simply more or less of a 
struggle with the difficulties which are created by the agitation 
of the star images, caused by irregularities in the atmospheric 
refraction. ,It is not upon one night in a hundred that the 
images of stars are perfectly tranquil. You have the same effect 

ein an exaggerated way when looking across a bog on a hot day. 
Thus, generally, as the images are approached, they appear to 
cross and recross each other, and the observer must either seize 
a moment of comparative tranquillity to make his definitive bi- 
section, or he may arrive at it by gradual approximations till he 
finds that the vibrating images o$ the two stars seep to pass 
each other as often to one Side as to the other. So soon as such 
a bisectfon hgs been made, the time is œcorded on the chrono- 
graph, then the scales are pointed on and printed off, and so the 
work goes on, varied only by reversals of the eegments and of 
the position circle. Generally, l'now arrange for thirty-two 
such bisections, and these occupy about an hour and a half. By 
that time one has had about enough of it, the nerves are somewhat 
tired, so are the muscles of the back of the neck ; and ifthe 
observer is wise, and wishes to do his best work, he goes to 
bed early and gets up again at two owthreeo’clock in the morn- 
ing? and goes through a similar piece of work. In fact, this 
must be his regulat routine night after night, whenever the 
weather is clear, if he is engaged, as I have been, on a large 
programme of work on the parallaxes of the fixed stars, or on 
observations to determine she gistance of the sun bf observations 
of minor plamets. © ete è? ° 

I will not speak now of these researches, because they are 
still in process of executioneor of redugtiog, I would rather, 
ġa the first place, oi, Smead to complete the picture of a night’s 
work in a modera observatoty. e 

We pass on to celestial photography, where astrometry and 
astrophysics join hands, Here on the screen is the inter®r of 


[The instru- 


e taimy, the absolute places gf even the principal stars to one-tenth 
eof %second „of arc. But one-tenth of a second of arc in the 
measure, 0g S =elative p®sition would be fatal. 


one of the new photographic observateries, that at Paris. [Brief 
description.] ® 


* 
Here is the exterior of four mew photoStaphjc obserggtory at 


° For example, 
o in the meas t of the sun’s parallax an error of one-tenth | the Cape. Here is the interior of it, anfi the instrument. [Brief 

e of aseconé of arp means an error of 1,c00,000 miles, in round | description. ] e . @ ped A 
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The observers work during the exposure is simply to direct 
the telesgope tohe required part of ghe sky, and them the clock- 
work early dogf the rest—but not quite so. The observer 
holds in hjg hand a little elegtricaf switch with two keys; by 
preagjng one key ke can accelerate the velocity of the driving- 

„ screw by about r per cent., andeby pressing the pthemhe can 
retfird it 1 peg sent. In this way he keeps one off the stars in 
the field always perfectly bisected by the cross-wires of his 
guidin@ telescope, and thus corr&tts the small errors produced 
partty by changes of refraction, partly by minute unavoidable 
grors in cutting the teeth of the are ipto which the sgrew of the 
driving-shaft of the clockwork gears. © s 

The work is monotonous rather than fatiguing, and the com- 
panionship of a pipe or cigar ig Very hel@ful during long ex- 
posures. A man can go on for a watch of four or five hours 
very well, taking plage after plate, exposing each, it may be, 
forty Minutes or ag hour. If the night is fine, a second obser¥er 
follows the first, and so the work goes on the greater part of the 
night, Next day he develops his plage, and gets something like 
this. PStar-cluster. ] ‘ 

Working just in this way, but with thg more humble appara- 
tus which you see imperfectly in the picture now on the screen, 
we have photographed at the Cape during the past six years the 
whole of the southern hemisphere from 20° of south decljmation 
to the South Pole. 

The plates are being measured by Prof. Kapteyn, of Gronin- 
gen, and I expect that in the course of a year the whole work, 
containing all the stars to 9} magnitude (between 200,000 and 
300,000 Stars) in that region, will be ready for publication. 
This work is essential as a preliminary step for the execution in 
the southern hemisphergof the great work inaugurated by the 
Astrophotographic Congress at a8 in 1887, the last details of 
which were settled at Sur meeting at Paris in April last. What 
we shall do with the ne® apparatus, perhaps I may have the 
honour to describe to you some years hence, after the work has 
been done. e 

We now come to an important class of astronomical work, 
more purely astrophysical, for the illustration of which I taneno 
longer appeal tò the Cape, because I regret to say that we are 
not yet proved with the means for its prosecution. I refer to 

the use of the spectroscope in astronomy, and especially to the 
latest developments of its use for the accurate measurement of 
the velocity of the motions of stars in the line of sight. 

It is beyond the province of this lecture to enter into history, 
but it is impossible not to refer to the fact that the chief im- 
pulse to astronomical work in this direction was given by Dr. 
Huggins, our Chairman to-night—nay, more, except for the 
early contributions of Fraunhofer to the subject, Dr. Hugginse 
certainly is the father of sidereal spectroscopy, and that not in 
one but in every branch of it. He has devised the means, 
pointed the way, and, whilst in many branches of the work he 
still continues to lead the way, he has of necessity left the 
development of other brancheg to other hands. 

From af astronomer’s point of v&w the most important ad- 
vance that has been ma@le in spectroscopy of recent yeas is the 
sudden development of precision in the measures of star motion 
in the line of sigat. The method remained for fifteen or sixteen 
years quite undeveloped from the condition in which it left the 
hands of Dr. Huggins, and certainly no progress in the accuracy 
attained by Dr. Huggins was made till the matter was taken up 
Dr.@Vogel at Potsdam. Ata single step Dr. Vogel has raised 
the precision of the work from that of observations in the days’ 
of Ptolemy to that of theedays of Bradley—from the days of 
the old sights and pinnules to the days of telescopes, Thfre- 
fore I take a Potsdam observation as the best type ofva modern 
spectroscopic observation for description, especially as I have 
recently visited Dr. Vogel at Potsdam, and he has kindly given 
me a photogmph of his spectroscgpes as well as of some of the 
work done with it. é . s e 

A photograph of the Potsdam spectfoscope attached to the 
equatorial is now on thg screen. [Description.] . 

The method of Sbservation consists simplg in inserting a smal} 
photographic plate in the dank Slide, directing the telescope to 
the star, and keeping the image of the ster continuously og the 
slit during an exposyré of about an hour; and this is what is 
obtained on developmentt,of the picture. 

If the star remained perfectly at rest between fhe faws of the 


1 The aker methads enabled us to m@isuregqotions at right angles to the 


line of sight, but till the specfrescope came we could not measure motions in 
the line of sight. ee 
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slit the spectrum would be represented by a single thread of 
light, and of course no lines would be visibleeupon such a 


thread ; but the obseryereintentionally causes the star image to ® 


travel a little along the slit during the time of exposure, arm so a 
spectium of sensible,width is obtained. ° 

You will remark how beautifully sharp are the faint lines in 
this spectrum. Those who have tried to observe the spectrum 
of Sirluyin the ordinary way, know that many of these fine lines ° 
cannot be seen or measured with certainty. The reason is that 
on account of irregularities in atmospheric refraction, the image 
of a star in the telescope is rarely tranquil, sometimes it shines 
brightly in the centre of the sli, sometimes barely in the slit at 
all, and the eye becomes puzzled and consed. But the photo- 
graphic eye is not in the least disturbed ; wheg the star image ise 
in the slit, the plate goes on recording what it sees, and veben 
the star is not in the slit the plate do@ nothing, and it is of no 
consequence Whatever how rapidly these alternate appearances 
and disappearances recur. The only difference is that when 


the air is very steady and the star’s image, therefore, always in @ 


the slit, the exposure takes less time thfn when the star is 
unsteady. °, Š 

That is ‘one reason why the Potsdam results are so accurate. 
And there are many other reasons_ besides, into which I cannot 
now erter, What, however, it is Very important to note is this, 
that we have here a method which is to a great extent inde- 
pendent of the atmosphe@ic disturbances which in all other 
departments of astronomical observation have imposed a limit 
to their precision. Accurate astrospectroscopy, therefore, may 
be pushed to a degree of perfection which is limited onlyẹy the 
optical aid at our disposal and by the sensibility of our photo- 
graphic plates. 

And now I think we have sufficiently considered the ordinary 
processes of astronomical observation to illustrate the character 
of the work of an‘astronomer at night. The picture should be 
completed by an aceount of hie work by day; but to go into 
that matter in detail would certainly not be within the limits of 
this lectyre. It is better that I should in conclusion touch upon 
some recent remarkable results of these day and night labours. 
It is these after all that most appeal to you ; it is for these that 
the astronomer labours ; it is the prospect of them that lightens 
the long watches of the night and gives life to the otherwise 
dead bones of mechanical routine. 

Let ùs take first some spectroscopic results. To explain their 
meaning Œt me remind you for a moment pf the familiar analogy 
between light and sound. 

The pitch of a musical note depends on the rapidity of the 
vibrations communicated *to the air by the reed or string of the 
musical instrument that produces te note, a low note being 
given by slow vibrations and a high one by quick vibrations. 

Just in the same way red light depends on relatively slow 
vibratiogs of ether, and blue or violet light on rglatively quick 
vibrations. Well, if there is a railway train rapidly approaclt.s 
one, and the engine sounds it® Whistle, more waves of sound 
from that whistle will reach the ear in a second of time than 
would reach.the ear were the train at rest. On thé other hand, 
if the train is travelling at the same rate away from the observer, 
fewer waves of sound will reach his ears in a second of time. 
Therefore an observe® beside the line should obseve a distinct 
change of pitch in the note of thg engine whistle as the train 
passes him, and as a matter of fact such a change of pitch,can 
be and has been observed. @ s 

Just in the same way, if a source of light could be moved 
rapidly enough towards an observer it would become bluer, or 
if away from him it would become more red in colour, hly it 
would require a change of velocity in the moving light of some 
thousands of miles per scond in order to render the diffegences 
of colour sensible to the eye. The experiment is,*therefore, not 
likely to be frequently shown atethis lecture table! 

But the spectroscope egables suci changes of colour to be 
measured with extreme precision. 
most splendid illustration of thig that exists at @resent,, Fiz. 
copies of three negatives of the spectrum of a Aurigæ, taken at 
Potsdam in Oetober and Degemer of 1888, and in Marclf 
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The black Jine (the picture being a negative) represents the 
bright line Hy given by the artifigial light of hydrégeng the e 
strong white line Mm the picture corresponds to the black alps 
the 


tion line which is due to hydrogew in the 
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with the stellar line in all these pictures? The answer is, eithey. 


the star is movéng towards or from’the earth ia the line of sight, 
eor the earth is moving -from or towards the star. But in De- 
cembeg the earth in its motion round the sun is moving at right 
angles to the direction *of a Auriga: why,then does not the 
stellar hydrogen line azge in position with the terrestrial 
hydrogen line? The simple, explanation is that a Aurige is 
“moving with respect tothé.sun, . oot! 
In what way is it moving? Well, that also is clear; the 
stellar line is displaced towards the red end of the spectrum— 
that is to say, the star light is redder than it should be in con- 
sequence of a motion of recessiong; this proves that the star is 
moving away from us,end measures of the photograph show the 
sate of this motion go be 154 miles per second. We also know 
that gn October the earth, in its motion round the sun, is mov- 
ing towards a Aurigee nearly at the same rate as we have just 
seen that a Aurige is running away from the #in. Conse- 


e quently, at that time, their relative motions are nearly, in- 


qsensible, becafise both are going at the same rate in the same 
direction, and we find*accordipgly in October that the*positions 
of the stellar and artificial hydrogen lines perfectly correspond. 
Finally, in March, the eafth, in’its motion round the sun, is 
moving away from a ,Aurigæ, and as g Aurigæ is also running 
away from the sun, the star-lfght becomes so much redder than 
normal that the stellar hydrogen line is shifted completely to 
one side of the hydrogen and artificiatline. 

The accuracy of these results may be proved as follows :— 

If we measure all the photographs of e. Aurige which Dr. 
Vogel gas obtaine1, we can derive from each a determination of 
the relative velocity of the motion of „the star with respect, to our 
earth, 

Of course these velocities are made up of the velocity of 
motion of a Aurige with respect to the sun (which we may 
reasonably assume to be a uniform velocity) and the velocity of 
the earth due to-its motion rowing the sun. sBut the velocity of 
the earth’s motion in its orbit is known with an accuracy of 
about one five-hundredth part of its amount, and therefore, 
within that accuracy, we can allow precisely for its efect on 
the relative velocity of the earth and a Aurige. When we 
have done so we get the following results for the velocity of 
the motion of a Auriga with respect to the sun, You see by 
the following table how beautifully they agree in the Potsdam 
results, and how comparatively rough and unreliable ae the 
results obtained by thg older method at Greenwich :—® 


a Aurige—FPotsdam. 


. Observed relative = ¢ Concluded motion 
Date. go moren ae Monog of Star relative to the 
1888. Miles per sec. Sun. 
October 22 + 2'5 ~ 130 +155 
s» 24 #... + 31 - 124 + 16°5 
° 4, 25 + 31, ~ 12°4 + 15'S 
» 2 + 28 - 118 + 143 
November 9, + 68 - 37 + 15°5 
December r + 118 - 31 + 149 
tS tee ES + 149 © + o6 + 14°3 
1389. o 
January 2.0 we + 20°5 + O8 + 13°7 
February 5 9%.. + 309 + 143 + 18°6 
March 6 o ue +342. + 168 + 174 o 
a Aurige—Greenwich, l 
. Observed relative x Concluded motion. 
Date. i eoa an Motionof Star relative to thg 
Py 1887. @ Miles per sec. È Sun, 
Jantary 25 °. + 16°4 + 12°6 + 38 
Febryary 16 + 34'490 + 15°9 + 18°5 
‘October 22 +39" -835 + 52°3 
. e's 25 A 254 ~ 130 + 384 T 
» 29%% + 496 - 12'1 + 52°7 
e 1888. 
December 7 - ... t20, ~ 12 è + 36°2 
a 18896 © o e e 
February 15° g- e +238 +160 + 78 
Masch $.. u + 20°3, + 17° + 32e 
eSepfember 17 ... + 28-6 - 13°38 + 333 
Pea gluse + 618 - 16°7 +:38°5 
e Pa a 24°8 — 16°5 + 403 
e November,Z5 ... + 24'5 - 49 + 294 . 
kd s 
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I believe that in a few years—at least, in a frriod of time 
that one may hope to see—gve shall not be comtent merely to 
correct our results for the motion of the eartl jn its orbit only, 
and so tegt our observations of moyen in the line of sight, but 
that we shall have arrived at a certainty and prcisiof of wok- ` 
ing which will permit gie proces to be reversed, and that’ we 
shall be empldyiag the spectroscope to determing g velocity 
of the earth’s motion in ifs orbit, or, in other words, to deter- 
mine the fundamental unit af estronomy, the distance @f the 
sun from the earth. : ° 

I will take as another exanaple one recent remarkable spectro-, 
scopic discover® . ° e 

Miss Maury, in examining a number of photographs of stellar 
spectro taken at Harwrd Colltge, discovered that in the spec- 
trum of 8 Aurigæ certain lines doubled themselves every two 
days, becoming single in the intermediate days. Accurate Pots- 
dat observations confirmed the conclusion.” ge 7 °. 

The picture on the screen shows the spectrum of 8 Aurigæ 
photographed on November 22 and 25 of last year. In the first 
the lines are single; in the’ other every line is doubled. ©Mea- 
sures and discussion ofla number f these photographs have 
shown that the doubling of the lines is perfectly accounted for 
by the supposition of two suns revolving round each other in a 
periodeof four days, each moving at a velocity of about 70 miles 
4 second in its orbit. 

When one star is approaching us and the other receding, the 


- | "lines in theSpectrum formed by the light of the first star will be 


moved towards the blue end of the spectrum, those in the spec- 
trum of the second star towards the red end of the spectrum. 
Then, as the two stars come into the same line with us, their 
motions become at right angles to the lipe of sight, and their 
two spectra, not being affected*by motion, will perfectly coin- 
cide ; but then, afier the stars cross, their*spectra again sepa- 
rate in the opposite direction, and so thty goon. œ 

Thus by means of their spectra we are in a pogition to watch 


and to measure the relative motions of two objectsethat we can -© 


never sec apart—nay more, we can determine not gnly their 
perigd 8f revolution, but also the velocity of their motions in 
their orbits. Now, if we know the time that 2 body takes to 
complete its revolution, and the velocity at whic it moves, 
clearly we know the dimensions of i's orbit ; and if we know the 
dimensions of an orbit we know what attractive force is neces- 
sary to compel the body to keep in that orbit, and thus we are 
able to weigh these bodies. The components of 8 Aurigie are 
two suns, which revolve about each other in four days ; they are 
only between 7 and 8 milli8ns of miles (or one-twelfth of 
our distance *from the sun) apart, and if they are of equal 
eveight they each weigh rather over double the weight of 
our sun, ; 

I have little doubt that these facts do not represent a per- 
manent condition, but simply a stage of evolution in the life- 
history of the system, an earlier stage of which may have been 
a nebular one. 

Other similar double-stare have Been discovered boti? at Pots- 
dam andat Cambridge, U.S., stars that we shall never see sepa- 
rately with tlf eye aided by the most powerful telescope ; but 
time does not permit me to enter into any accougt of them, 

I pass now to another recent result that is of great cosmical 
interest. 

The Cape photographic star charting of the southern hemi- 
sphere has been already referred to. . In comparing the existing 
eye-estimates of magnitude by Dr. Gould with the photographic 
determinations of these magnitudes, gboth Prof. Kapteyn and. 
myself have been greatly struck with a vcty considerable sys- ` 
tematic di€cordance between the two. In the rich parts of the 
sky—that is, in the Milky Way—the stars are systematically 
photographically brighter by comparison,with the eye-observa- 
tions than they are in the pporer part of the sky, amd that not 
by any doubigul ameunt, bat b§,half or fhree fourths of a mag- 
nitude. One of two thfhgs® was certain—either that the eye- 
observatiqns were wrong, or ghat the stars of the Milky Way 

e bluer or whiter Bs other stars. But Pfof. Pickering, of 

ambridge, Amezicd, has latl been making a complete photo- 
graphic review of the heavens; and, hy placing a prism in front 
of the telescope, he has ma pictures of tNe,whole sky likeehi=. 
[Here two examples of the plates of pickering y spectroscopic 
Durchmustermg were exhibited on the screen.] Hé has dis- 
cussed the various types of thegspectra ofethe b ighter stars, as 
-thus revealed, according @o their distribution wh the sky. He 
finds thus thag the stars of the Qitius type occur chiefly in the 
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Milky Way, whist stars of other types are fairly divided over atter came together from diffarent parts of space, such coali- 
the sky. tlon would unquestionably occur, and as in the mating of oBpo- 


e 
Now, ¥tars of the Sirius type are very white stars, very rich, 
relative to other $tars, in the rays which act most strongly on a 
photogra®@ic plate. Here, Sthen, is the explanation of the 
resis of our ph8tographic star- harting and of the disgordance 
beween the photographic and visual magnitudgs m the Milky 
Way. « $° s 
Thæresults of the Cape charting, further show that it is not 
alone to the brighter stars that this discordance extends, but it 
extends also, though in a rather legs degree, to the fainter stars 
8f the Milky Way. Thegefore, we fay come tæ the very re- 
markable conclusion that the Milky Way is a thing apart, and 
that it has been developed perhgps in a ireen manner, or 
more probably at a diferent and probably later epoch, frofh the 
rest of the sidereal universe. 

Here is another int@resting cosmical revelation which we owe 
to photography. 

You all know the beautiful constellation Orion, and many in 
this theatre have before seen the phofdgraph of the nebula which 
is now on the screen, taken*by Mr. Roberts. 

Here is another photograph of the Sime object, taken with 
a much longer exposure. You see how over-exposed, in fact 
burnt out, the brightest part of the picture is, and yet ye a 
wonderful development of faint additional nebulous mätter is 
revealed, 

But I do not think that many persons in this roomehave seen 
this picture, and probably very few have any idea what it repre- 
sents. It is from the original negative taken by Prof. Pickering, 
with a small photographic lens of short focus, after six hours’ 
exposure in the clear air of the Andes, 10,000 feet above sea- 
level, be ° 

The field embraces the three well-known stars in the belt 
of Orion, on ghe one hand, and 8 Orionis (Rigel) on the othgr. 
You can hardly recognize these great white patches as stars; 

@their ill-defingd tharacter is simply the result of excessive over- 
exposure. | But mark the wonders which this long exposure with 
a lens of Wgh intrinsic brilliancy of image has revealed. @ Hẹre 
is the great nebula, of course terribly over-exposed ; but note 
its wonderfulefainter ramifications. See how the whole area is 
more or less nebulous, and surroundéd as it were with a rins 
fence of nebulous matter. This nebulosity shows a special 
concentration about 8 Orionis. 

Well, when Prof. Pickering got this wonderful picture, know- 
ing that I was occupied with investigations on the distances of 
the fixed stars, he wrote to ask wkether I had made any obser- 
vations to determine the distance of 8 Orionis, as it°would be of 
great interest to know, from independent evidence, whether this 
very bright star was really near to us or not. It so happens 
that the observations were made, and their definitive reduction 
has shown that 8 Orionis is really at the same distance from us 
as are the faint comparison stars. £ Orionis is, therefore, prob- 
ably part and parcel of an enormous system in an advanced but 
incomplete state of stellar evolfition, and that what we have secn 
in this wonderful picturg is all a part of that system. è 

I should explain what I mean by an elementa®y or by an 
advanced state of stellar evolution. There is but one theory of 
celestial evolution which has so far survived the test of time and 
comparison with observed facts, viz. the nebular hypothesis of 
Laplace. Laplace supposed that the sun was originally a huge 
gasepus or nebulous mass, of a diameter far greater than the 
orbit of Neptune. I say oviginally—ado not misunderstand me. 
We have finite minds; we can imagine a condition of things 
which might be suppesed fo occur at any particular instante of 
time however remote, and at any particular distanceBof space 
however great, and we may frame a theory begianing at another 
time still more remote, and so on. Bat we can never imagine a 
theory beginging at an infinite distance of time or at an in- 
finitely distant point in space. Tàus$in any¢theory which man 
with his finite mind can? devise,’ witen @e talk of originally we 
simply mean at or during the time gonsidered in our theory. 

Now, Laplace's @hedty begins at a time, millions on millions 
of years ago, when the sun had a far diseMangled itself fron? 
.chaos, and its component gaseous particles hati by mutual at- 
tractign so far coalesced, as*to form*an enormous gaseous Ball, 


far greater in diamet®r than the orbit of the remotest planet of ° 
The*central part of this ballewas certainly » 


our present system, 
much more condensed@jhan the rest, ang the whole ball revolved. 


There i@ nothing imprebable in this @hypothesis. If gaseous 
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site streams of water or gf opposite cunents of wind, vortices e 


would be created, and* revolution about an axis set up, sych as 
we are familiar with in the case of whirlpools or cyclones. The 
resultant would be rotation of the whple globular gaseous mass 
about an axis. 

Now this gaseous globe begins tq cool, and as it cools ir® 
necessarily contracts. Then follaws a necessary result of con- 
traction, viz the rotation becomes more rapid. This is a well- 
known fact in dynamics, about which there is no doubt. ‘Thus, 
the cooling and the contracting,go on, and, simultanecusly, the 
velocity of rotation becomes greater andegreater, At last the 
time arrives when, for the outside particles, the velocity of ro'a-e 
tion becomes such that the centrifugal force Is greater thanthe 
attractive force, and so the outside pagicles break off and form 
aring. Ther, as the process of cooling and contraction pro- 
ceeds still further, another ring is formed, and so on, till we 
have, finally, a succession of rings and a condensefl central bail. p 
If from aħy cause the coolińg of any of (fse rings does not go 
on uniformly, or if some of the gaseous matter of the ring is 
more easily liquefied than others, thei? probably a single nucleus 
of liquid matter will be formed in that ring, and this nucleus 
will finally, by attraction, absorb *the whole of the matier of 
which the ring is composed—at first as a ga eous ball with a 
condensed nucleus, and thgs will finally solidify into a planet. 
Or, meanwhile, this yet unformed planet may repeat the history 
of its parent sun. By contraction, and consequent acceleration 
of its rotation, it may throw off one or more rings, which jp like 
manner condense into satellites like our moon, or those of 
Jupiter, Saturn, Uranus, or Neptune. Such, very briefly cat- 
lined, is the celebrated nebular hypothesis of Laplace. Nocne 
can positively say that the hypothesis is true, still less can any - 
one say that it is untrue. Time does not permit me to enter 
into the very strong proofs whiqh Laplace urged in favour of its 
acceptance. 

But I beg you for one moment to cast your imaginations Lack 
to a peri8d of time long antecedent to that when our sun had 
begun to disentangle itself from chaos, and when the flecy 
clouds* of cosmic stuff had but commenced to rush together. 
What should we see in such a case, were there a true basis for 
the theory of Laplace? Certainly, in the first place,we showd 
have a¢huge whirlpool or cyclone of cosmic gaseous stuff, the 
formations of rings, and the condensation of these ring» into 
giseous gloLes. bt 

Remembering this, Jook now on this wonderful photograph 
of the nebula in Andromeda, made by Mr. Roberts,® In the 
largest telescopes this nebula appear@imply as an oval patch of 
nearly uniform light, with a few dark canals through i:, bat no 
idea of its true form can be obtaincd, no trace can be found of 
the significant story which this photograph tells, «lt isa picture 
that no Human eye, unaided by photography, has ever seen. el 
is a true picture drawn without whe intervention of the ha: ‘1° of 
fallible man, and uninfluenced by his bias or imaginat.on. 
Have we not here, so at least it seems to me, a picture of a very 
early'stage in the evolution ofa star-cluster or sun-systemi—-a 
phase in the history of another star-system similar to tha: w! ich 
once occurred in our ẹwn— millions and millions œf years azo, 
when our earth, nay, even our sup itself, ‘f wag without form 
and void,” and ‘‘ darkness was on the face of the deep.” | 

Buring this lecture I have een able to trac@but very imper- 
fectly the bare outlines of an astronomer’s work in a medern 
observatory, and to give you a very few of its latest re ults— 








. 
results which do not come by chance, but by hard Jabou® and 
togmen who have patience to face dull daily routine for the love 
of science—to men wh realize the imperfections of thcir g 
methods, and are constantly on the alert to improve them. * 

The mills of the astronomeregrind slowly, and he@ngst be 
infinitely careful and watchful if he would have them, hhe the 
mills of God, to grind exce€ding small, 

4 think he may well take for his Motio these beawifs: L &-- 

e 
e * Like the star @ e 
e e Which shfhes afar, . e 
Without hame, > 
Without rest, . * > 
e + Let each man wheel . o s 
. With steady swaf, d 
Round the ak 2 a ece 
Which rules the ay, .* 
And do his best.” èe CAD 
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Atademy of Sciances, October 12.—M. Duchartre in the 
chair.—On the theory of the antagonisth of visual fields, by 
M. A. Chauveau.—An apparatus for carrying out various ex- 
periments connected with the study of binocular contrast, by the 
same author. The instrument described is that ns¢d by M. 
Chauveau in the experiments the results of which were com- 
municated to the Academy on September 7 and 21. In the 
main it consists of a stereoscope having arrangements by means 
of which exact equajjty of luminous impressions may be realized, 
and the colours of the two fields altered independently.—New 
résau of isotheSns for carbonic acid, by M. E. H. Amagat. 
The author has determiged the isotherms of carbonic acid for 
every 10° from 0° to 100°, and also those corresponding to 32°, 
35°, 137°, 198°, and 258°; the pressures having been taken up to 
1000 atmospheres. The results obtained are graphically shown 
in the accompanying figure, in which the abscissa’ represent 
pressures, and products of P & V furuish the ordinates, —Variation 
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of the comfosition of Jerusalem artichok& at different periods of 
their growth 9 vé/e of the leaves, by M. G. Lechartier. Analyses 
of.the dried blagk leaves which appear on Jerusalem artichokes 
in the autumn have been made, #nd the results compared with 


analyses of green and yellow leaves. The effect of different 
fertilizers on their composition has also been studied. It appears 
that the black leaves must have had the same composition as the 
green leaves, and the substances which they lose are utilizedefor 
e the,nutrition of the@higher leaves of the plants. They preserve 
their vitality as long as the soil furnishes the plant with sufficient 
phosphoric acid and potash. But if either of these fertilizers be 
absent, the leaves begineto dry uj-—®bservations of Tempel- 
Jip's periodic comet, mgde at Paris Observatory with jhe 
est Tow@r equatorial, by M. G. Bigourdan. Observations 
efor position were made on October 8 and 9. It is remarked: 
* «The comet is an excessively feeble nebulosièy, at the extreme 
Hinit of visibility: it is round from &‘*5 to 2’ in diameter, a 
*slightly brighter towards the centre.”—Observations of the same 
x Paris ae! with the East Bower 
e equatorial, by Mdlle. D. Klumpke. fn observation for 
position avag de on @ctober 9.—Experimental researches 
on ‘pers equatio&” in transit observations, by M. P. 


e Stroovante Thg author has determined his “personal equa- 
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ployed. His equation was very different wen the preceding 
edge wes observed to transit*than gvhen the passage og ge follow- 
ing edge was noted. It was also subject toa slight variggion. 
Obserwitions by the “eye and gar method” show a tendency to 
choose certain tenths of a second in preference tg others.-*On" 
conjugate systems and on the deformation of surfaces,” by M. E. 
Cosserat.—On turbo-machm®, by M. Rateau.—Variaffion of 
the electromotive force of piles with pressure, by M. Plenri 


Gilbault. ° Taking the fomtla or g% in which E = ele- © 


tromotive force, g the quaptity of electricity developed “and 
producing a variaflon of v@lume v, and # the pressure, the 
author has calculated the variations of the electromotive force of 
diferent piles, and finds that the result agree extremely well 
with those arrived at experimentally up te®a pressure of 100 
atmospheres.—A multitubular electric accumulator, by M. D. 
Tommasi.—Calculation @f the specific heats of liquidg, by M. 
G. Hinrichs.—Melting-point of certain binary organic Systems, 
by M. Léo Vignon.-eCalorimetric researches on the state of ® 
silicium and aluminium in cast-irons, by M. F. Osmond.—Heat 
of formation of platinic bromide and of its principal compounds, 
by W» Léon Pigeon.—Contribution to the study of hemato- 
zoaires ; on the hematozoaires of the frog, by M. Alphonse 
Labbe. 
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` Albume Paltographie Copte pouP servir & iubim kà 
Pattographique des“ Actesdes Martyrs de l'Egypte” 
Par Henri Hyvernat. (Paris: Leroux, 1888.) 
N all the wide range of ‘stbjects cometted with 
* archeology, it would perhaps be difficult to find one 
so little studied as that the nafte of wich stands ae the 
head of this article. It is not that it is unimportant ; on 
the coatrary, it ig Most important ; it cannot be said to 
be uninteresting, for the most elementary study of the 
subject shows it to possess considerable attractions for 
the philologist, historian® and antiquary. The little in- 
terest which, until the last few years, has been shown in 
matters relating to the Coptic language and literature is 
probably to be attributed to the fact that printed Optic 
texts are scarce, and that the comparatively few manu- 
scripts which exist are scattered throughout the’ libraries 
of Europe. ` 
It will be remembered that in the year 1885 M. Hyver- 
nat began to publishgthe mgrtyrdoms of famous Coptic 
saints, with a translation in French entitled “Les Actes 
des Martyrs gle l'Égypte” ; ”; the Coptic texts were editesl 
chiefly from manuscripts in the Vatican and Borgian 


“Libraries, Considerable interest was aroused by his work, 


and it wa? hoped that scholars would soon possess@acgu- 
rate copies of ¢he texts of the martyrdoms which form so 
large a sectfon of the rich collections of Coptic manu- 
scripts at Rome. It may be argued that the narratives of 
the sufferings and deaths of Coptic martyrs have much in 
common, and that a few examples of this class of litera- 
ture would have been sufficient; but it must be remem- 
bered that the historical allusions and incidental remarks 
made in them give them a value far beyond their import- 
ance as religious documents ; while the uncommon words, 
and unusual forms of the Greek words which their writers 
borrowed, enrich the Coptic lexicon, and afford material 
for the student of hieroglyphics who makes a comparative 
study of fhe dialects epoken by the Copts and b by their 
ancestors the subjects®of the Pharaohs. The fist Yolume 
of the work, ig four fasciculi, has appeared, and it is 
hoped that the second volume, which is promised to con- 
tain a critical introduction, &c., will not be long delayed. 
Mganwhile, however, M. Hyvernat has given us his 
“ Palæographic Album,” and it is to this important pub- 
lication that we gnuste now give our attention; the 
scientific plan which he has followed in setting befére 
scholars facts and nothing but facts, and his systematic 
arrangement of them, make his wofk most welcome. The 
first Coptic stholar who gave his aktention to the subject of 
Coptic paleography was Zoda the Dane, @nd in his 
famous “Catalogus Codicum .Copticorum,” published 
(after his death) at Rome in 1810, are given seven plates, 
containing specimens of the? writing bend ine Coptic 
manygcripts of various periods ; since that time facsiAile 
specimens of i important manuscripts have been published, 
as, for example, a epage of the famous Gifosfic work, 
“ Pistis @ophia,’s in “the “ FacSimilgs of Ancient Manu- 
scripts, &c.,” issuede by a Palzeographical Society 
(Orie@tal) Series, plat® 2, I $23)" i z . 
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of these plates is perfect, and M. Bovernat has shown 
great knowledge and judgment in *making the selection. 
The original manuscripts are preserved in Rome, Milan, * 
Turin, Naples, Paris, London, and Oxford; and the time 
and labour spent by him in reading and examining them 
must have been very considerable. The manuscripts-— 
that is, books made of parchment “nd paper, for M. 
Hyvernat excludes inscriptions upon stones, and papyri, ° 
whether contracts or otherwise—belong to all periotis ; 
the earliest @nnot be later than the sixth century A.D., 
and the latest dates from the last century. We have thus 


for palæagraphical investigation a fiel@ of not less than ? 
e 


twelve hundred years, 

The specimens of the writings anterior to the ninth 
century have been taken from panuscripts which are, by 
the common consent of the best authorities, admitted to 
belong to this period ; æl those after the ninth century 
are taken from dated manuscripts, and thus there is no 
doubt possible as to their age. The wisdom of this plan 


ĉis evident, for, in the case of uncial writing, the cha®acter 


of which practicaily remained unchanged among the 
Copts for centuries, it is almost impossible to assign an 
exact date to a manuscript unless a dated standard is 
forthcoming. Coptic manuseripts which are to be attri- 
buted to the sixth or seventh century are rare, and 
as examples of them M. Hyvernat has selected the 
Gnostic treatise called “ Pistis Sophia”? (Brit. Mus., No. 
5114) And the life of St. Pachomius ;? the pages are small 
quarto in size, with two columns of writing to the page, 
and orgamentation is rare. In the seventh and eighth 
centuriesethe writing becomes firmer and bolder, the 
pages are larger, and the sides of the® columns are orna- 
mented with graceful designs and birds (doves. The 
picture of Job and his three dawghters (Pl. 5), wearing 
Byzantine costumes and ornaments, is very instructive. 
Pl, 6 gives a leaf from a palimpsest manuscript, inscribed 
in Copt® with verses from the Old Testanfent, and jn 
Syriac with the martyrdom ofSt. Peter of Alexandria. ° 
Of the tenth and eleventh centuries we have fine speci- 
mens of manuscripts containing homilies, canons, ser- 
mons, martyrdoms, &c. ; they pages are large, the writing, 
in two columns, is bold and handsome, the inetial letters 
of paragraphs are large, ande stand away from the 
columns, which are often profusely decoraged with bixds, 
flowers, ornaments in the shape of vases, &c. The 
last pages of works of this period often contain portraits 
of those who are referred to in them, and the latger 
manuscripts have fullpage illustrations of the subject- 


matter; as, for example, Theodore tie General over-* 


throwing the dragon and restuing the widow’s children 
(Pl. 16), St. Merturifis destroying@ Julian the Apostate 
(Pf. 17), and “Moses the Propet” standing swith base 
feet by the side of the burning bush (PI. 19). On Pls."14, 
a and 32 a% some, interesting examples of Coptic® 
cryptography and curSive wøitifg. At the ‘end of the, 


tenth century the first page of each wotk if a mamuscgipt’ 


+ 


e 


is ornamented with deep borders of tracery and interlating Ps 


* The text, with Latin translation, was piblighed byta @ar@e at Berlin 
in 1852. 


2 The text, with French translation, was published by Ameligeau, * His- 
toire de Saint Pakhéme” (Paris, 1889). s . 
. DD '. í 
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in warious colours, and the Initial letters are very larg® In conclusion, all lovers of Coptic cee oe owe a debt 

e (PIs. 34, 38). of gratitude to M. Henti Hignard, formétly Peesident 
A fne example of the writing and illumination of the | of the Académie de Lyons, fog his liberality in, under- 

thirteenth century is ‘that given on Ple1, from a Coptic | taking the expense of publishing this work? fando 

and Arabic Evangelarfum written A.D. 1250; in it St. | M. Hy®ernat for the excelfent way in which he hgs . 

*Mark, seated, is about to receive in a napkin the book of | made use of the funfs so generously pfatedeat his 





the Gospels from St. Peter; and by his side is a stand in disposal. o6 ° 
the shape of that used to hold a Koran; opposite is a ° 
scene in which John the Baptist is baptizing Christ in the | — e e~ é , 
Jordan, in the presemce of two angels, who hold napkins 

” nd above them is descending from blue heavens the BRIS ee se ce FES TORY), 


Hol¥ Ghost in the forg of a dove. Behind John the 
Baptist is a tree, in the trunk of which an axe has been | SJe“evatic List of the Frederick E. @dwards Collection 
e struck. Of jllustrated Gospels of this period we have | 2% British Oligocene and Eocene Mollusca in the 
excellent specimengon Pls. 44-47, where the Trapsfigura- British Museum (Natural History); with References 
tion, the devils entering th® swine, the Marriage at Cana, to the Type Specimens Srom, similar Horizon con- 
the Last Supper, the Ctucifixion, &c., display a quaint tained in other Collections belonging to the Geological 
mixture of ancient Coptic, Byzantine, and Arab methods | Depariment of the Museum. By Richard Bullen 
of illumination and ornamentation. Of manuscripts of |e Newton, F.G.S. Pp. xxviii, and 365, with a large 
the thirteenth and fourteenth cagturies good examples Folding Table. (London: Printed by order of the 
are given on Pls. ṣo foll, with facsimiles of the ela- |° Trustees. Sold by Longmans and Co. ; Quaritch ; 
borate crosses of the period and of the portraits of the Dulau and Co.; Kegan Paul, Trench, Trübner, and 
four Wvangelists in circles. The space at our disposal Co. ; and at the Natural History. Museum. 1891.) 
will not allow a more detailed description of the contents ee interest which attaches to, the records of past 
of the “Album de Paléographie Copte” than that given periods of our earth’s* history is greatly enhanced 
above, which will serve to indicate the great value of the when we find them in the strata fogmiħg the very ground 
work to scholars. ° beneath our feet. Such is the explanation of the origin 
The Copts, or “ Egyptian > Christians, played no un- | of the well-known Edwards Collection of*Egcene Mol-,® 
important part in the history of Egypt after the preach- lusca, gvhich forms the subject of the volume before us, 
ing of St. Mark at Alexandria, A.D, 64; and from that | Mr? Frederick Edwards resided at Hampstead some fifty 
time until the present day they have steadily and cohsist- | years ago, at a time when the Primrose Hil tunnel of 
ently maintained their religious opinions without change. | the London and North-Western Railway was formed, 
They clung fast to their language, in spite of thegwide- | and the Archway Road, Highgate, had lately been cut, 
spread use of Greek in Egypt in the earlier @enturies and, later still, the Great Northern tunnel under Copen- 
of this era ; and althSugh they adopted the Greek alphabef, | hagen Fields. These, and many brick-field excavations 
with the addition of some few signs from the demotic, in the north, of London, led®to the discovery of abundant 
and borrowed largely 40m the Greek vocabulary, they fossil-remains around his residence, and attracted the at- 
did not cease to write their books in Coptic nor to cele- | tention not only of Mr. Edwards, but of Dr. Bowerbank, 
brate the services of their Church in that language. After | Mr. Wetherell, Prof. John Morris, Mr. Searles V. Wood 
the conques@ of Egypt by the Arabs, the Copes held | and his son, Mr. Sowerby, Mr. White, Mr. Page, and other 
positions of dignity andeimportance there for some | geologists living in Highbury, Highgate, Hampstead, 
hundreds of years; but about the twelfth century they | and Kentish Town, who formed among themselves a 
seem to have fallen into poverty and contempt; and about | small Naturalists’ Society, known aw the “ London Clay 
a century later it seems tlfat they ceased to produce | Club,” the members of which met periodically at each 
literary wowks ; moreover, the growing custom of adding | others houses, to compare and exchange specimens, 
Arabic translations by thegside of the Coptic texts proves | and to name the fossils they had discovered in the 
thag the knowleglge of Coptic was dying out. During he | London clay. Mr. Wetherell, Dr. Bowerbank, and Mr. 
next few centuries it probably became the study of the | Frederick Edwards made most extensive collections; But, 
e learned. In the course of the last two centuries, travellers | whilst Wetherell and Bowerbank collected from the 
in thé East have brought to Europe numbers of Coptic | Loadon, Clay, the Chalk, and “other? formations, Mr. 
manuscripts, and among those deserving special mentién Frederick Edwards devoted all his attention to the 
*are Pietro dela Ville, and Huntingdon, Assemani, Curzon, | Mollusca of the Londoa Clay and other Tertiary beds of 
and aftam. The revival of Coptic learning was begun | the south-east of England. All his summer holidays 
by Abela, a Maltese ; @nd his eork was carried on by | were spentein suth spdtg fe the New Forest (where, at. 
* Kircher, Petraeus, Jablonski, Renaudot, Wilkins, Vansleb, | Brockenhurst, Bramshaw, Lyndhurst, and many other 
hactoze, Tuki, George, Zga, Quatremire, Tattam, and spots, assisted by Mr. Henry Keepitg, te opened numer- 
Peyron : among those who have done neuch excellent ous trial-pits), grat Bartem aad Hordwell on the coast 
work in Coptic during th® present tentury are SchwWartzes of Hampshire, Celwell, Bay, Geadon Hill, Osborne, 
e Lagarde, Revillout, and Rückert. The recent works of ¢ Hempsted, Bembridge in the Isle of, Wight, and Brackles- 
7 “Apailineau ¢ and Hyvern’t show that serous attention is | ham Bay? Sessex. He collected åt all these places, and 
e now beir pajdgto the €optic language for philological | carefully recorded the > |scalities from whence his spgcimens 
e and ccclosMionl pefposes, and that the publication of | were derived. With ‘infinite care h§ yn ounted and named 


x ney material is yoingon rapidly. these delicafe Tertiary sitells@and t} inet beautiful specipens, 
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so prepared hkve been preserved in their enjirety in the 
National Museum. e 

After the formation of {he PaleontographicaleSociety, 
a lggge number of Mr. Edwards’s Mollusca were mono- 
gigphed by him-from 1849 ®% 1860 {five parte), afid con- 
tinuedswey aS. v. Wood, 1861 to %877 (four parts); and 
pap@s were published in the “endox Geological Fournal, 
the’ Geologist, the Geological Magazine, and the Quarterly 
Journal of the Geologigal Sociéty af Londow. * 

The unpublished labour which Mr. Edwards expended 
on his cabinets greatly exceed that Which he devosed to 
thé publication of a part of their contents, as may readily 
be seen by a gtufly of his collection; and when it*is 
known that this work was all performed in the leisure 
hours of a busy life as a Master-in-Chancery, hearing and 
deciding law cases in Ch&mbers all day, one is astonished 
to find how much he was able to accomplish. 

The collection contains no fewer than 39,191 spe- 


e ~ 


With Terebra, Prrenia, Phorus, Solariunty,Nertta, snd 


Chiton, make up a wch display of Mollusca belong- © 


ing to the warmer seas of the globe, and if wee add 
such genera as *Pholadomya, epoudylus, Crassatella, 
and many of the other bivalves, they tell the same 


tale. Crustacea, Echinodermata,’and Corals were also ® 


present, together with numerous Turtles, whilst aleng 
the shores of the rivers huge Crocodiles patiently awaited 
the Palgotheria and Anopletheria from the neighbour- 
ing lands. Terrestrial vegetation, ®ashed down from, 
the Eocene continent, also proves to be of a tropical sind 
—Palms, Cacti, Dryandra, Maple, Azalea, Acacias, with 
others, belofezing to more temperate latitudes, forming à 
part of the vegetation of our island to-day? 
the terregtrial Mollusca unaffected byethe increased temi- 
perature, for we’ firl large Bulimi and Helices unlike 
those now living in this country, whilst the species «f 
Limnea and Planorbis were both large and very abun- 


cimens, referred to'1805 species of Mollusca, dividd@t intoe| dant, and were associated with Potamides, Melania, and 


the following classes :— 
e 


85 genera and 648 species of Lamellibrancbiata, 





162 j 1127 = Gasteropoda, 

2 n 14 7 Scaphopoda, 

6 ae 6 b Cephalopoda, 
"1805 š 


»Of this numbér 585 are manuscript species, proposed by 
F. E. Edwards, which have not yet been described ; so 
that nearly ope-third has to be deducted from the above 
total if wegwould arrive at the actual number of species 
already figured and described. 

It may be objected that these manuscript names ought 
not to have been printed; but Mr. Newton points out, in 
the preface to his catalogue, that these have got into cir- 
culation abroad in lists publislted by German and French 
palzontologists, with whom Mr. Edwards had corre- 
sponded, until, like some paper-currencies, they have 
obtained for themselves an artificial value, and it would 
be inconvenient to omit to mention them in a list of Mr. 
Edwards’s own collection.. Mr. Newton, moreover, pro- 
mises shertly to describe and gure them, thus giving 
them their full sfecze-walue, a promise which we sificerely 
trust he will find leisure to perform. 

In addition fo the specimens in F. E. Edwards’s own 
collection, figured and described by himself and others, 
all those in the Brander, Sowerby, Dixon, Bowerbank, 
and Wetherell collections are duly recorded ; so that much 
valuable information as tp the whereabouts of these types, 
and references to fhe works in which they arer corded, 
has been carefully brought together in this annie by 
Mr..Newton, e 

Apart from the vast variety, as well as the rare beauty 
of form, by which the Mollusea gf the Pocen® period at 
once arrest the attention of even the most unlearned, to 


the student of puleéntology they afford unmistakable, name at present, this is a needless and undesirable alteras 


evidence of the existence in thig earliest Fertiary period 
of subtropical marine aonditions over this portiow of 
the e&irth’s surface which now forms South-eastern Eng- 
land. Several extinct forms of Nautilus and €utlefishes, 
associated with huge species ofo Cerithium, Cowries, 
Cones, Volutes, and sfch genera as Rostellaria, Mitra, 
Marginella, Cancelleria, Oiva’ Ovula, ant Seraphs p 
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other exotic genera ingits streams. That there must 
have been at that time a close connection between our 
English Eocene area and the much larger Eocene area 
of France, cannot be doubted, for the beds of the Par.: 
basin and those of Hampshire and London are capable 
of close correlation, and many genera and species are 
common to both areas. 

Mr. Newton has fortunately*obtained the co-operation 
of Mr. George F. Harris, who has, in an appendix, added 

‘some v@luable tables, showing the probable equivalent 
horizgns of our several English Tertiary beds with those 
on the Continent, in France, Belgium, and Germany. 
and as far east as Austria and Italy, and southwards to 
Spaing These tables will prove of the greatest value to 
the studênt who seeks to understand, and even to map 
out, the former geographical extent of the several succes- 
sive Tertiary deposits of Europe, with their varied land, 
freshwater, and marine records @past life, both animal 
and vegetable. 

Most of the points dealt with by Mr. Newton in the 
introdu@tion to his list have reference to Yuestions of 
priority in names, and explan&tery notes in justification "of 
some which have been- abolished—either because the 
name had been pre-occupied for a genus of fishes, or 
birds, or reptiles, &c., or because it had been discovered 
that another authowhad- previously describe@ the same 
shell, and had at an earlier dat@ given it affother name. 
Maay old favourites have tleus been relegated to obscursty, 
whilst fresh names, dug up from some forgotten corner, 
have, by the law of priority, taken their places. Thug:- - 
Meretrix, Lamarck, 1799, takes the place of his better 


known Cytherea of 18e6, the latter haying been applied , 


by Fabricius, in 1805, to a dipterous insect. ° 7; rign, De 
Montfort, 1810, gives place % Lampusia, Schumather, 
1817, “having been afplid by Lifnæus to a Cirripede in 
1767.” But as no genus of Cigtpedes is kngfin by that 


jon, especiall® as Mr. Newtdh remarks, “the genys 
. . . . J 
Trito® still continues % favotri% name among concho-, 


Nor wereg ¢ 


logiggs”; we would add, “long may it tontinte ” $0. ° 


Darwin says: “I cannot doubt that the Jriton de- « 


scribed by Linnæus was only®*the erøeviæ bf some 


Balanus (probably B. porcatus), Linfæus mi®king the , 


proboscidiformed penis for the mduth of.his imaging 
eo? 'e m 
. e a 
e ó -e , 
e 


e 
612, 
@ 


difinct anjmal” (Darwin’s Balunide, Ray Soc., 185%, 


° p. 158). . 


It*Would be an immense gain if every name proposed 
to be altered had to pass through a révularly-constituted 
committee of investigation before it was accepted and 
° allowed to pass current; as it is, endless confusion must 
arise, and needless alterations will for ever be made, 
serving no good end to science. 

Mr. R. B. Newton’s systematic list of the Eocene 
eand Oligocene Mofusca of our British strata will prove 
extiemely valu@ble to all those who take an interest in 
our Tertiary deposits.and their contained, organisms. 
Every curator of a paleontological collection fust have it, 


e as a work of reference, by his side, as, for this section of 


fossils, it takes the place of “Morris's Catalogue,” now 
long out of date.. We shall be vety glad to see other 
sections treated in a ‘similar manner—indeed, Messrs. 
A. Smith Woodward and®C. D. Sherborn have already 
catalogued the fossil Vertebrata of the British Isles in 
1890, and the work has been pubtished by Dulau and Co. 





THE LIFE AND WORK OF A NORFOLK 
GEOLOGIST. 


Memorials of John Gunn: being some Account of the 
Cromer Forest Bed and its Fossil Mammalia. Edited 
by H. B. Woodward and Ẹ. T. Newton. Pp. xii, 120; 
13 Plates (Portrait and Fossil Mammalia). (Norwich: 
‘ W. A. Nudd, 1891.) e 


A students of the geology of the eastern and central 
parts of Norfolk and Suffolk will welcome this 
book, as giving the well-matured opinions of a geologist 
whose life-work was chiefly concerned with the ¿Forest 
Bed and its associated formations, Crag ami Drift. 
Those too who knéw Mr, Gunn must be glad to have 
this memorial of so courteous, kindly, truth-seeking a 
man. No one enjoyed@iis friendship but was the better 
for it, and the writer looks back on days spent in his 
company, both in the field and at meetings of the 
Norwich Gélogical Society, as amongst the &appiest 
events of a long sojourn ig the Eastern Counties. Until 
reading this book he did not know the politics of Mr. 
Gunn, and he is glad to find another of many instances 
in which such matters’ are *kept in the background, as 
regards scigntific intercourse and pergonal friendship. 

_ To those who, like the riter, are not greatly enamoured 
wit biography and its multiplicity of personal details it 
is satisfactory to find this part of the book artistically 
treated, by Mr. Woodward, in only 27 pages, which are 
full Of interest. The best memorial of a scientific man 
is the work that he has done and by which he will ‘be 

*knoWwn in the timè to come, and it is to Mr. Gunn’s work 
thatthe editors chiefly direct our attention.. After the 
memoir and about 1 pages af motes on some of his 
geofogic papers, the book takes the form of a short'essay 
on the Cromer Forest BÆ and its fossil Mammalia, by 
*the hand of-Mr. Gunn hifnsejf; that is to eay, from notes 
practically tompleted bhim shoitly before his defth. 

E or she tasR of bringing these matters before the pnblics 
anol y Better editors could i fave been chosen. -One of them, 
who, in ais Ggplogical# Survey work, was’ brought much 
in contacw@ith Mr? Gunn, may be called the hereditary 
geologist” of Norfoll. The other has for some years 
© © NO. L145, VOL. 44] 
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of the Forest Bed, ant indeed has mage hinfself the 
chief athority on the sublject.eg 

In 1864, Mr. Gunn helped to found theeNorwich æo- 
logical*Soctety, of Which hê was the first and the last - 
President, retiring frém that post only for #@ years 
(1877-83) in order that it Should be filled by offic&s of 
the Geological Survey who were stationed in Norfolk 
and Suffolk ea graceful" compliment. He was also on® ° 
of the founders of the Norfolk Archeological Society, 
an aative member®f the Morwich Science Gossip Club, 
and a member of the Norwich Museum, which "he 
eftriched by his fine collection of fossi? mammals. © 

Now that coal has been found underground at Dover, 
and that there may be esome chance of a search, for it 
being made in the Eastern “Counties, it should be 
remembered that Mr. Gunn was the first to advocate 
trial-work in Norfolk. 

On*the ground that “ unanimity does not prevail in | 
regard to the nomenclature of the strata” of the Norfolk 
cliffs, Mf. Woodward gives a useful table, on p. 40, 
showing the classifications of Gunn, of Prestwich, and of 
C. Reid; but that of Wood might have been added with 
advantage ; and he draws attention to the fact that the 
cliffs are cut back greatly year by year, so that earlier 
olaservers may have seen something “differept from later 
ones. As the loss of coast is still going on, and the 
Forest Bed seems not to reach far inland, æ happy time® 
may some when that Series will cease to fwrnish any 
ground for contention: in this matter the geologists of . 
the future may have to take the work of thetr foregoers, 
without the luxury of upsetting it. 

In his account of the Forest Bed Series, Mr. Gunn 
holds to the view that, as a rule, the trees grew on the 
spots where the stumps are now found. He describes 
firstly the Estuarine Soil, then the Forest Bed proper, 
then the Reconstructed Forest Bed (a division not 
hitherto recognized, and hardly likely to be, recon- 
struction seeming to occur in various parts of the Series), 
and lastly the Unio and Rootlet Bed; but it should be ° 
noted that other observers take the Forest Bed and the 
Rootlet Bed to be one.” His use of the term laminated 
Beds, for ghe immediate success of the Forest Bed 
Series, is unfortunate, as such names usually are, for 
lamination is common in the Chillesford Clay below and 
in some of the Glacial Drift above. : - 

Mr. Gunn’s notes conclude with remarks, in some 
detail, on the Proboscidea of the Norwich Crag and of 
the Forest Bed Series, and on tke Cervidee of “the latter, 
chfefly based, with the plates, on the Specimens which he 
so liberally gave to the Norwich Museum: The notes 
are followed by a list ef his geological and archzological 
papers, ranging over fogty-eight years, from #840 to 1887. 

The ples of Mamtyalean fossils are well executed ; 
but it-is a pity that those of Proboscidea and those of 
Cervid& are not numbered conSecufively, instead of œ 
indepeadentlys The porthi» that forms the frontispiece 
is 2 good one, an@ the book is well printed. 

Few geologists can expect their mames to be handed 
down toùpo8terity by so fine a set of specimefis as those 
of the Gunn Collectign ire the Norwich Museu, and by 
so interesting a literary accompapiment as that now 
aoticed. Š bd > A W. 
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eo b OUR ROOK SHELF | Upfortunately, this is, to aecertain extent, true. Some” 
ee e ri en s | candidates are apt to make an injudicious choiceeof 
The Melmesiane : Studies in their Anthropolagy and Folk questions, while others, again, spend too little time in 


Lore. ew BH. Codringien, D.D. (Oxford: Clasendon 
o Mess, 1591.) © i 
"In*this boogeDr. Codrington gives “us thesrefults°of ob- | 
servations and inquiries made in fhe Melanesian Islands | 
from@863, when he first visit®@ them, to 1887, when he | 
left*the Melanesian Mission. He does not profess to 
ofer a complete account of “he Melanesian people ; | 
neyertheless, the work®is one of gitat valu®, for it is in 
the main a record, not of what, Europeans say about the 
nawves, but of what the naffves sayibout themselves. | 
The: most careful.of European inquirers may, of course, | 
Mistake the rea] @gnificance of what natives tell ther ; 
odrington seems to have been at all times fully | 
of this danger, and tg have done his best: to | 
Hott. pis | 
He begins with a chapter on (pe discovery of the | 
~ Melanesian Islands,and on their geology and zoology. | 
The éthnology.of: Melanesia he dees not attempt to deal | 
with; but he discusses thoroughly the facts rgbating.| 
to kinship and marriage connection among the Mela-", 
nesians, starting with the proposition that the division of 
the people into two or more classes, which are exogamous, 
cand in which descent is traced through the mother, is the 
foundation. of native society. He also gives a good 
account of the position of the chiefs. A chapter is 
devoted to property and inh€ritance, and this is followed 
-by a description of secret societies and clubs, a knowledge 
of both of Which is e$sential to a proper comprehenston 
esian life. 
he religion of the Melanesians, like that of all savage 
barBarous peoples, is a subject of great dif@culty ; 
Codsington is able to present clearly what seef to 
astits main outlines. Students of the evolution of 
ceptions will read with especial interest what 
ay about “mana,” a supernatural power or 
‘his. supposed to act in all kinds of ways 
vil, and which everyone tries to possess 
objects of worship are spirits, some of 
nerly men, while others belong to an inde- 
dent and higher class. All these beings are full of 
mana,” and many suggestive facts about the popular 
belief in them will be found in the chapters on sacrifices, 
prayers, spirits, sacred places and things, magic, posses- 
“sion, and intercourse with ghosts. There are also good 
 ehapters on birth, childhgod, and marriage ; death, burial, 
id. ‘alter death.” e 
o The-chapters on ghe arts of life, and on dancgs, music, 
and games, contain an immense number ef interesting 
_ facts, well arganged ; and in a chapter entitled “ Miscel- 
1 us,” the author treats of several disconnected sub- 
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. jects, such as cannibalism, head-taking, and castaways. | 
~The cluding chapter is in some respects the best of | 
cal consists. of stories, divided into three groups— | 


tories, myths and tales of origins, and wonder 
‘These steries ùre not only pleasant to read, but | 
e e excellent materials for those who degote fhem- | 
“selves to the comparative study of folk-tales. 
We may note that there are gome very good illustra- 
tions, especially in the chapter on the arts of life. 
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Guide to Examinationsin Papsi@raphy, atid Answers 10 
Questions. By Y Jerome Harrison, F.G.S, (London 
Blackie and Son, 1891.) 


ee e e e 
THE author of this little w8rk of fofty-eigh? pages ise 
wall known as a succesful Leather, Of wide experiénce in 
connection with classes recognized by the Science aml | 
Art Departm: It isavowedly a guide te the art of 
passigg an gxatmination, We author giving it as his 
opinion that “knowledge of any®wubject is not the ondy 
squisite to succ@ssfully gassing an examgnation in it.” | 










in the elemen 
| Part HI. 


s. 
| (The Editor does not hold himself responsible for opi 


| have been criticized from many a priori points of view, 


_ studying them, and fonsequently wander from the mgint. 


Few who read Mr,Harrison’s notes will fail to profit by 
the sound advice which he gives. % 
The first part gives general information about the 


Sciences and Art Department and its objects, and * 


| applies equally to all the subjects in which its esam- 
| nations are held. 


The questions which have been given 
y stage since 1882 are answered ir 
appear to fe sufficigntly good to satisty 





The 


the examiners. 
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press8a by his, correspondents, Neither can he 
to return, or to Porrespond with the writers as j 
manuscripts intended for this or Bay other pari of NNUU RE 
No notice is taken of anonymgus communications]. 


A Difficulty in Weismannism, 


WEISMANN’S theories @f heredity and sexual reproduction 
The 
following remarks are an attempt to apply to his theory: a) "ie 
duction a test familiar to the mathematician ; and asanating is 
truth, to follow out the deductions from this assumption... The 
result is a startling one I believe the following theses will be 
accepted as an impartial statement of the main points of the 
theory :— 

J. Each primitive germ-cell, of either sex, contains a. number 
of ancestral germ-ufiits, the AMnenplasmas ; and this number is 
constant, for the species at least. a 

I]. ‘Phese ancestral germ-units are far more constant andun 
changeable in character than the species itself, 

Il $ They lie associated together in the germ-cell without loss 
or alteration of their individual personalities, 

IV. The number contained in the mature ovum and spermat 
zoon gs reduced by one-half; and in the fertilized ör 
oospermethe number is restored to the normal by the s on 

ef the Ahnenplasmas of the two fusinggcells.. This process is 
comparable to the shuffling of two packs of cards by taking half 
from each and joining the talons or remainders to fogm a. new 

ack. anes 

p V. The possible combinations unfer this process are so nue: 
rous as to explain the variations among the offspring of seznal 
union. 

Acc@pting these statements, we next inquire tow are we to 
conceive of these ancestral ynits, the Ahnenplasmas? Aro 
hypotheses may be given in ansWer to this question 1- 

A. Each Abnenplasma unit corresponds to an individual of 
the species itself; and if put under proper trophic conditions 
would, singly, reproduce suct®an individual. 

B. The Ahnenpjasmas correspond to the primitive Proto- 
zoan ancestors, which, according tgtheory,' could Mone reproduce 
modifications due to external causes (acquired Modifications). 

e According to hypothesig 4, the Abnegplasmas of Niving 
man are Anthropic ; those of our Simian forebears were Sifvian ; 
and so we get Protochordate, and finally -Protometazoan 
Ahnenplasmas in the germ-cells of our more and more remotes 

gincestors, In other words, the AAnenplasms have vabied in- 
definitely, and at the sme rate with the race. This inference 
not only renders the shuffling process borage ag to gxplagn 
variation ; but it is inconsistent with thesis I1, the very Tovada- 
tion of Weismann’s theory of fleredity. > 

According to hypothe@s Z, the @hnenplasmas of all M 
ebeing similar and Protozoan, if ghe wumders arpa end iet 
shuffling fair any two parents qnay beget any elispring, What- 
ever; on the plane of thesis V g lioness might be expected to 
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bring forth #Plobster or a searfif or any other animal, wh 
as we know, does not®take jèac® in Naiure. Whe only cbeape 
from this result is to assume the pestulates~~(1) thigh #he 





can My arise in the Jowest 
. necessarily pasceg over into the qhigher 

first appeared” {Weismann "On Henglitye & Saon 
"his passage would seem to rende@ gyp_thesis: dopecessary for the 


1 “Hereditary Ghriability . .. 
organisms ; and 
when the: 
P. 379). 
thecry. 
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number of Ahnenplasmas vari®s from species to species; @) 


thet the swuger in the combination and not the character of the 
Ahnenplasmas determines the specias. _ Andas there is not a 
partigle of evidence for the latter postflate, we may say that 
on hypothesis Æ the theory breaks down Qy its non-conformity 
with the facts. ? 

We have then the dilemma, from which I see no escape, that 
the theory is inconsistent, on 4 with itself, on # with the facts. 
When once worked out and fairly put into words, which was not 
šo €asy as it may appear, this argument seemed so obvious that 
I felt sure it must have been long since urged, confuted, and dis- 
missed, But not having foundany reference to it, I now state 
it fully, in the hope tat the question raised may be thoroughly 

@discussed. Marcus HARTOG. 

Dablin, Octob& 12. 


. 
Rain-making Experiments” 

Your last Shumber contains an article by Prof. Curtis on the 
‘‘rain-making ” expegiments in Texas, in which no r@ference is 
made tothe report published ® the October nfmber of the North 
American Keview by Gé@reral Dyrenférth, who directed the 
operations. I wish to call aitention to the remarkable differences 
which exist between the statements of Prof. Curtis, the meteoro- 
logist of the expedition, and General Dyrenforth, its director. 
On August 10, Prof. Curtis, who 
scene of the experiments, believes that only sharp showers or 
‘good grass‘rain” fell; General Dyrenforth says the amount 
was negrly 2 inches. On August 18, Prof. Curtis says that only 
0'02 inch of rain fell ; General Dyrenforth says that ‘‘ drenching 
rain fell in torrents for two and a half hours,” and that driving 
from the encampment to Midland, a distance of 25 miles, the 
road traversed was covered for 6 or 8 miles under 4 to 40 inches 
of water, It is impossible, under these circumstances, for those 
interested to come to any conelysion at pregent with regard to 
the actual results ef the experiments, day I draw your 
attention further to an article which appeared in the Avagchester 
Cuardian of the 13th inst, in which a suggestion was made 
precisely similar to that put forward by Prof. Giglioli ingyour 
ast number, Tf, as‘seems probable, the experiments of Mr. 
Aitken amply suffice to explain any positive results obtained, it 
is evident that the explosions of hydrogen and oxygen, on which 
General Dyrenforth ‘relies so much, are useless, and thet the 
smoke-producing rackarock does all the work. In®an ex- 
tremely sceptical and @ery jnstly critical article, which follow? 
that of General Dyrenforth in the Noris American Review, 
Prof. Sison Newcomb, while scouting the ‘ concussion” 
theories of General Dyr@mforth, says, indeed, that smoke 
particles may possibly serve as nuclei for the condensation of 
water vapour; but he is evidently unacquainted with the re- 
markable work of Mr. Aitken, which throws so much light on 
the matter, H 

Manchester, October 24. 


A Rare Phenomenon, 


HAVING just returned from No®way, it may be of interest to 
record that the band of light which was observed by many of 


your correspo@lents on September 11, was femarkably brilliant | 


in N lat, 62°, extending frol’ the horizon to the zenith, but 
not Beyond. It yas nearly, but got quite, equal in widsh 
throughout the go", and therefore must either have been much 


widerat the base than atthe apex, or else at an immense alti- | 
etude. 


Some clue to the estimation of this altitude would be 
afforde® by an accurate record of the zenith distance as observed, 
ia England. é : 

ei may add that the@urora-borealis ‘was distinctly visible in the 
north -andgnortl west at the same time, but this band rose from 
the north-east, which led me to-cBnjecture. that it might belong 
to a-comeét.; however, on the following néght it did not recur, 

“and I den thought it might have been caused by some sun-lite 
cirri a peek dk ea ion, but itge now obvious that this was not 
the case. The remarkable feature was its concurrence with, 
aftd yet apparent difference fron, the ordinary aurBra. 

Rehcand, Surrey, Octobe® age W. Durra- CROTCH. 
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several party of England, was observed by af party of three, 
including myself, at 9.30%.m. on September 25 at Ballater, 
Aberdeenshire. e z ; 

It apħeared as an intente white beam of ligh®#tretchjng 
from east to west and directly overhead, of uñform widtWand 
perfectly staady. It Seemed Quite low down, gilmost as Wit 
might light up the summit of the church spire were moved 
a litle further towards thg gouth. At 11.30 the light had 
become diffuse, and it appeared at a much greater eleva- 
tion, though maintaining ifs general direction from east t 

2 


west, . k W. N. HARTLEY. 

October 23° . ba ° 
oo 
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° 
Earthquake at Bournemouth, 


WE had a sharp momentary shock of eathquake here at four 
o’Clock this afternoon. I happened to have My eyes fixed on a 
plant with long variegated leaves on my dining-room table. 
Suddenly there was a heavy sound as of some subterranean fall, 
and simultaneously the leaves of thes plant were violently agi- 
tated—waved up and d@wn—for some seconds. It was as if it 
had risen vertically and then fallen. It was wholly unmoved 
by somuch as a tremor the rest of the afternoon. I tried to 
repro@gce anything like the same disturbance by hand, but with- 
out success, Henry CECIL. 

Bregner, Bournemouth, October 25. 
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W = Mg. : 

I Hap read Mr. Siate's letter (NATURE, vol. xliv. p. 445) 
and admired it; moreover, I fgund mygelf in agreement with 
him. But it seems to me strange that Prof: Greenhill should 
approve of it. For Mr. Slate takes as pis “gravitational ‘unit of 
fore “the weight of one pound under circumstdnces specified 
. . . (locality, vacuum).” Surely this implies that he agrees 
with the theorists (Prof. Greenhill’s foes) when tey say that’ 
“the wgight of a given body depends on the local valke of yy.” 
Pro Greenhill, on the contrary, speaking of qpds, says that 
“the weight cannot be said to vary with the local galue of g” 
(NATURE, vol. xliv, p. 493), I would-ask. him, then— 

(1) What name does he give to the earth’s pull on a given 
body? Or, what is it that a spring balance measures when the 
said body is hung from it? He cannot say ‘‘its weight” ; for 
the pull referred to varies with p, while Prof. Greenhill’s 
“weight” doesnot. I concluge that he has no special name 
for it. The theorists have ; and they thereby gain in brevity 
without losing by: ambiguity, since they do not employ the word 
‘é weight” in any other sense in-their text-books. 

I would also repeat the still unanswered question — (2) 
How does Prof. Greenhill give ‘the expression for hydrostatic 
pressure at a given depth in-any locality, if-he -banishes “g”? 
(NATURE, vol, xliv. p. 341). And does he conclude that Mr. 
Slate does not use *‘g” in hydrostatics ? . 

Again... oes Prof. Greenhill, in common with Mr. 





(3) D 
Slate andethe theorists, use the word mds in speaking of the 
fundamental wits ; and, if so, in what sense? 

In the science of dynamics we recignize tw® properties of 
matter: . . . (ijitsdwertia; . . . Ci.) the attraction between 
it and other matier, The theorists use the word mass when 
they refer to quantity of matter as measured by its ¢werfia ; i 
they use the word weigAt- when ‘they refer to thewtfraction ofa 
given body to the earth. For commercial purposes it is con: 
venient to measure quantity of matter y balancing its weight 
again@t that, of the standard lump of platinum, its multiples, 
and sub-mMtiples. Hence the every-day, slightly ambiguous, use 
of the word ‘‘ weight” in matters in which we are not. concerned 
with inertia. But in the sciefice of dynamics, of which Newton's 
laws are the foundation, we gre concerned primarily with 
inertia. The @heorlts, Petore, in their text-books, regard 
the well-known lump of platinum as zte standard pound, the 
British unig of mass, They thes have the word ‘weight ” free, 
ang say (e.g.) that the weight of thestandard pound ts measured by 
the resultant pressuge that ti earls (M vacuo) on the bottom of the 

ot in which it Hex, Lprequiges moreethan, general expressigns 
gf condemnation to show that*any other system of nomenclature 
if clearer or less free from ambiguitys or that the equation 
W = Mg haf dèt as much meaning as anys@ther dynamical 





e September 249 p. 494) at git pm, on September 10 at | equation, (I may refer bag t@ my letter,"NAQURE, vol xliv. 
è Dunccht, by® Mr. @. E. Wilson at 9 p.m. on September 11 l p- 493). a Se W. LARDEN. 
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. 
SOME nyes ON THE FRANKFORT INTER- 
NATIOMAL ELECTRICAL EXHIBITION} 


. E IVe 
o Alternate Current Motors. 


e 
ALTE ATE current motors’ constjtute oife of the 
Mok striking features at te Frankfort Exhibition, 
an@ the commercial use of mah motors will probably date 
frem this year, so that the one great objection to the 
eemployment of alternating eçurrents for p electric 
eesi and di@tribution ofpower Will soon dis- 
appear. 
elt is well known that tI direct®n of rotationof an 
ordinary series, or shunt, direct current motor is the same 
whichever way tRe direct current passes round the major, 
in spite of a patent of Mr. Edison’s to utilize the contrary 
fact on electric railways ; hence it follows that if an alter- 
natescurrent be sent round sftch a motor it will start 
rotating and develop Thechanical, power. Only a com- 


{crosg 
h 





< Direct current. 


-b 


FiG 10:—Alternate current synchronizing motor. 
@ a —> Alternating current. 


paratively small power and efficiency, however, will be 


obtained: first, because the large self-inductjon of the 
field magnet of the motor will seriously dithinish the 
strength of the alternating currgnt ; secondly, because, in 
consequegce of tht rapid reversals of the magnetism, 
much power will be wasted § heatjng the iron core of 
the field magnet, even althoeghethis core™be laminated 
like that of the armature. 

If, on the dther hand, a direct current be Sent round 


NATURE 


it is necessary to first make the armature rapidly rotat& 
by mechanical means at such a speed that any armature 
coil, Aa, moves forward by the distance between two of, 
the poles Ma, M of the field magnet in half the iodic 
time of the alternation of the current. When this speed 
has been once attSined, the machige will go on running asa 
powerful and efficient alternate current motor, at a per- 
fectly definite speed, depending'simply on the rate of 
alternation of the current, and independent within 
wide limits of the load put on the motor. 

So that when the armature of the motor is once “ in 
step” with that of the dyn&mo the two will continue “in 
step,” whatever be the amount, witlfin wide limits, of the 
power transmitted. . . 

When a considerable amount of power has to be 





sent from*g source to a distant town, and has there te 
be distributed for light or for driving maqhinery, it will 
certainly be best (as far as our present knowledge goes? 
to use “alternatjng currents jn the transmission of the 
power between tie two distagt places, because with 
alternating currents the pressure can so easily be trans- 
formed up at the source, ard transformed down again 
at the other end of the line. 

But in the ¢’stribution of the received power direct 
currents are the méfe convenient, since they can be 
utilized for light, for electroplating and electrotyping, 





| siderable’ degree of perfection, and are of course self- 
| starting. $, 
| employed a sygchronizing alternate cigrent motor, 








Ficer1.—Coupled alternate current motor an Í direct @urreat dynamo. 


Å 
as well as for small and“arge direct current elettro- 
motors, both of which have already reached a con 
Hence it is ‘probable that there will be 
coupled mechanically to a girect curregt dynamo, the 
latter being used to supply” current to the town, and 
excite the field magnet$ of the motor.® Such combina- 
tions, seen in Fig. 11, are exhibited by Messrs. Siemens 
and Halske in the Frankfort Exhibition, the alternates 
current motor being to the left and the direct Purrent 
*dynamo to the right,in the figure. 

In the particular form of direct cuwent dynamo shoygn 
in Fig. 11, and which represents a type muchersed now 
on the Continent, the field Magnets are inside the rotating 





armature, and thefwifès on thë outside of the Gramme, 
*ring itself are bare, and act a9 the commutator. cn 
The impossibility of starffhg the simple ynchrmizjng 


the field magnet, M, MS Ms, of & gilternage curf€nt | motor with en alternating cugrent will be of little cons- 


machine, and an altgrnating currant round the ,arma®) quence when a large amo 


tufe, A,, Ay, As (Fig. 10), thé armature will not move, 
because at every twœof the successive rapid reversals ôf 
the current the™armature receives an imp sdin opposite 
directions. To en’&ikle such # m@ghine to work as a motor, 


© © Continged from p. 546. 
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tef power has to be trans- 
mitted, seeing that in the receiving Station- there will be 
s@veral sets of geared alternatg current motors and di 

current dynamos, some of which will be always runnfhg day 


and night. Hence, to start any alters ae motor, all > 
| that need be done will be to send feun 


the rect current 
. e . 


7 


. 





e 
dynamo, attached to the motor to be started, a portion o 
the elirect cugrent that is being produced by one of the 

erunning dynamos, This will caugg the stationary direct 
curreg® dynamo to start running afa motor, and when 
the right speed has been attained—that is, when the motor 
is in step with the distaft alternate current dynamo—the 
diternate current can be switched on to the alternate 
current motor. r . . 

Actual plans are being seriously got out at the present 
time, for using this exact method to transmit 5000 horse- 
power over forty miles in Tasmania, the received power 
being transformed by ten such combinations as are seen 
im Fig. 11, each of 500 horse-power, 

Ties subdivisPon of the machinery at the receiving 
end, if accompanied ly a similar subdivision of the 
generating plant at the sending end of the line, will have 
another mostémportant advantage, viz. that a breakdown 

f a dynamo or of a motor will not cause a sto ppage in 
the supply of power? A fagtory is, no dpubt, worked at 
present with a single lage engine ; the propulsion of a 
steamer depends on the turning of a single powerful 
screw ; but neither the 
engine for say half-an-hour once every two or three months, 
nor the delay of an Atlantic lingr in mid-ocean for the 
same time once $ 
necessarily mean 
horse- power dynamo 
worked at its full output, it would be necessary, in order 
to avoid a temporary hitch leading to the turning off 
the current from many thousands of glow lamps, and 
the plunging of a neighbourhood into darkness, to 
always have dynamos of a capacity ef 10,000 horse- 


ruin, Were, however, the 10,000 


power kept idle in reserve. * 
Experience has shown that the size of each dynamo ina 
central station should be something like one-tenth*of the 


maximum output, and that it is sufficient to keep ene, 
or at the most two such dynamos, as a reserve, to pre- | 


vent temporary breakdowns interfering with the steady 
supply of current. Until, then, a single central station 
is lighting some 500,000 glow lamps ~or more tha ten 
times the total number at present attached Yo the, 
mains of the London Electric Supply Corporation—-no 
one but the Brunel of electricity would have had the 
courage to embark on a @p,000 horse- power machine. 

At any rate, when during the next year or two it is re- 
quired to transmit a large amount of power over a con- 
siderable distance, it is probable that several alternate 
current synchfonizing motors, each coupled to a @irect 
current dynamo, will be emmleyed at the receiving end of 
the line. l 


In cases, however, where there already exists an ex- 
tended system of distributing algernate currents for electric | 
small workshops | 


light, the introduction of motors into 
and private @ouses will hardly be po@sible, unless the 
motors can beemade self-€arting. 


shop ’t the Frankfort Exhibition, have been made self- 
starting, and also fairly efficient, by adopting a com- 


*promige between the simple direct current motor, which | 
ternating,: 
currents, and the alternate current synchronizing motor, | 


is self-starting but inefficient when used with al 


wWhichtis efficient bit not self-starting. 
The device employed by Mw Zipernowski, and which is 
based on a communicatiqn made by Pyof.G. Forbes to the 
*RoyalSociety of Edinburgh some eight years ago, is as 


follws :-—-S the pes ig) current round the field | 
armature of an alternate | 


magnet as well as round the 
efrrgnt motor (Fig, 10), an@attach a comm@ator to the 


armature so ‘as to reverse @heecurre#t flowing round the | 


fietd magyet évewy time the armature coils 
the fread magnet coils M,,@1., M3. 
naie current sound such a gnotor, the motor will start, but 
since at first the @pidity of alternation of the current will 
be far grea@r than the rapidity of commutation there 
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unexpected stoppage of the factory | 


in every half-dozen voyages, would | 


at Deptford to be ever finished and | 


Mr. Zipernowski’s ; 
motots, employed for driving ghe tools in a cirpenters | 


On Sending the alter- | 


a 


* 
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i will be much sparking at the commutator and waste of, 


power, As® however, the armature tures more and 
more quickly, the commutation will be effected more 
and mose rapidly, until at*lastethe armature wa] attain 
such a speed that every time the cwrent is ge 
versed by the distant dynamo the portion of the 
current flowing*round the field magnet ` of “theggmotor 
will be commutated by thegrapidly rotating armatgre. 
Hence the current flowing round this field magnet wili 
now be always in the same direction. But as it will not 


be always df te samegtréngth they: will be more waste ° 


of power than with a simple synchronizing motor. . 
Su an arrangement*eas that adopted by Mr 
Zipernowski, then, furnishes a motor which, although nêt 
as efficient and powerful for its weigh as the synchro- 
nizfng motor previously described, has the advantag® of 
synchronizing fairly well, of being self-starting, and of 
giving far betterresults than a direct current motor with 
laminated field magnets used withe alternating currents. 
It is possible, how@ver, as proved by Prof. Ferraris in 
1885, to design an alternate current motor on totally 
differept principles, and to construct a machine which 
will walk not merely without a commutator, but without 
even any sort of rubbing contact. So that, in fact, the 
e 


È 
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Fic. 12.—Roiating magnetic field producgd by two alternating currents, 
e . 


ends of all the wires on a Ferraris fotor may be per- 
manently solĝered, and the motor left in the hands of a 
person who knows how-to gil a machine but®who is quite 
ignorant of the trimming and adjustment of the brushes 
of an ordinary direct current motor. 

Round an iron ring are wound four coils, as seen gn 
Fig. 12, and through the two distinct circuits are sent two 
harmonic alternating currents havipg the same periodic: 
time gnd maximum amptitude, but differing by go” in 
phase. The ring will therefore receive two magnetiza- 
tions along two fixed diameters at right angles to one 
, another, the two magnetiz@tions alternating approximately 
according to the sine fangiog of the time, and® differing 
by 90° in plmse. * A “pee compesition of these two 
magnetizations will give a “rotating magnetic field” which 
will make one complete rotation in the periodic time of 
alternation of the cugrent. —_¢ 
o Six valuts of these two @urreifts are indicated in Fig. 
12, the currents in &, ¢, and ¢, bétng of their maximem 
Value in coils 1, I, and nought. in coils PI, Ia; while in 
6, d, and fe tle currents in ‘the four soils are “equal, 

being each - -of the mgXinftun value. * The arroweindi- 
į > a e 
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_ cates the position which in, eagh case Would be taken up 
i . e* we 


l.e . 


é 





e . 


r891] 


. 


i 


« ° 
i 
Ovagner 29, 


NATURE 





aa sna 


pice of @%pper, currents will be induced in this copper by 
the} 
“follow the fig." Hence, itt 

cylindeMwith 
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Within the past few weeks we have learnt that the 
idea of obtaining a rotating magnetic field was mentioned 
by M. Marcel Deprez, in a French patent dated May 
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Fige1g.-Schuckert two-phase alternate current generator and transformer. 
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| and used by 
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the copper cylinder originally used by Prof. Ferraris. was 
next made hollow, and the interior filled with soft iron, 
the iron being laminated in planes at right angles teghe 
axis, to prevent currents being induced in the iron ; and to 


| make the currents*induced in thegopper cylinder follow 
| the most useful path the next step was to e 






ber of cyts through the hollow copper cyl 
the axis of rotation. Practically, then, the rot 
tion becomes a laminated cylinder of iron, on which 
wound insulated wire parallel to the axis, as in a 
Siemens armature, but with this difference, that all 
the wires are electrically joined’ tog€ther at each end 
of the cylinder. e ` 

A two-phase alternate current 


® 


4 
notor was constructed 
grof. Ferraris in his laboratory at Turin in 

1885. But not appreciating the practical ingportance of 
his own invention, and thinking that no motor requiring 
more tha two wires could interest any®ne but the natura: 
philosopher, Prof.*Ferraris occupied himself with attempts 
to utilize the rotatory magnetic field in measuring: the 
resistance of conductors and with mathematical investiga 
tions on alternate currents. It was not, therefore, until 
the spring of 1888 that the results of his researches were 
epublished ; when, a few€nonths later, commercial motors 


pt 





based on exactly the same principles were brought ou 


A Sin lh 23 
tn CO) — 


% 
, . ASin(-8)-A Cos(-0) 


A Cos 6) 


The arrows indicate the actual direction of the currents forghi position of 


the armature shown, 
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1883. In that pateng, when speaking of the mggnetic 


o ring, he says: { Cette rotation du champ magnétique peut 
dtre obtenue sans faire mouvoir aucune pièce; pour cela 







entrée sont sur deux diamètres perpendiculaires ; 
mtation de ce champ sera alors une résultante dont 
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champ magndligue?” x 
Itdoes ngt, however, appear to have occurred to M, 
Deprez that thisrotation of a maghetic figld might be em- 
ployed to induce currehts, and thus give motion to a piece 
of metal placed inside the Gramme ring ; nor does he say 
anything about t®o Harmonic alternate currents differin 
-cby 90° in-phase producing hê @xact vatiation of ceureant 
„required. Although, thgn, what, maybe called the geo- 
-wmetr&al idea of pyéducing a rotting magnetic field was 
certainly glearly described by M. Deprez, the credit of re- 
discovering this prwciple, and, what is far mofe ifhportant, 
of applying it in tife design @f tip two-phase alternate 
current motor, is dug $o Prof. Ferraris. 





a naitre le champ à laide de deux courants dont les | 


ete 
ee * 


f ` with considerable éc/at by Mr. Tesla, of Pitsburg, who 
ld produced by the current flowing round è Gramme | 





Tqincrease the styength @ the rotating m tgnetic field, | 
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ge 
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had been working independgntly in the same. direction, 
To produce two alternate currents, differing by 90° in 

phase, the following device (Fig. 13) may Ye adopted, 

and is the one employed by Mgssrs. Schuqkert in tans- 






| mitting power at 2000 volts from the Palm Gardens at 
| Fr&nkfort to the Exhibitiof, and by Mess#. Siemens and 
lion dépend des intensités relatives des deux courants, | 
la a dé décrttci-dessus pour le comparateur | 
s courants; id sufit de faire varier le rappog dettes | 
nsités pour faire tourner cette résultante, et avec elle le | 


Halske for experiments on rotatory field alternate current 
motors in the Exhibition; the latter firm, however, 
not employing the special form of transformer sfown 
s#mbolically in Fig. 43. In addition to the armature 
of a Gramme dynamo being joinede up jn the wele 
known way with the ordinary direct currene pon- 
mutator (this commutator and brushes rubbing on it 
not being shown in Fig. @3), four floints at equal distances 
of the armature are permaneatly connected? with “four 
metal rings, R, Ra R, and N, which rotafe with *th¢ 
armature. Tgen it is easy $œ prove that while ihu 
@nachéne is producing # direçt qrrent, used, for € 
the field magnets as well as for any other purpose: 
theecurrent passing through thg wires attac 
brushes B}, By, and the current passing through | 
attached to the brushes Bs, By, Ach alteqpate very 
as the sine function of the time, fke one nach 
maximum value when the other is gought. or 
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‘The actual machine emplbyed for this purpose by direct current, it will rotate as a motor generating the 
Messrs. Schyckert is the multipolar dynamo shown in two alterna currents, and also doing meehanical work 
e Fig. 14, the direct current commytator and brushes, as if required ; lastly, if supplied with the gwo afternate 
well a@ the four rings and brushes fof the two alternating currentseit will work as 4 twe-phase alternat¢,current 
. ‘ . of 
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Fic. 14.—Schuckert’s two-plane alvernate current generator, opmotor, or a; paratus for transforming two alternate currents into a direct current. 
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e currents, heleg pere se. If rotated mechanically, it 


~ 
motor generating a gire® current,®as aell aè doing 
. . 
ée Will producg,a directeMurrent, as well as two alternating mechanical work, 
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® The actual method employed by Messrs. Schucker®for 
winding this special trensformer, as well as its appearance e 
when completed, arè seen from Figs. 15 and 16. %This 


. 

. . . 
alternate potential differences gre transforifed up from 
about 100 to apoo volts; and to enable the transmission 
to be eféected with thre@wirés instead of fourge\essrs. 


St#auckert arrange the transformer at each end of the line 
J ° ° 


























transformer, then,instead of consisttng of merely a double 
. 
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e x ° Fic. 16.—Schuckert tw o-phe sg alternate current transformer (compleied). 
© . as shown symbolically in Fig. 13. Hence, if the currents , ring of laminated iron as’ indicated in the symbolicay 
produces by the dynamo be represented by A Ki 8 and | diagraąp, Fig. 13, may be regarded as being composed 
A cos 6, currents in the main wirgiV., W,ĉand | of a connected series of laminated iron rings, each of a 
W,, will be represented by A cos (— 6) ’— @), and wedge-shaped cross-section. 
A ?sin (— 8) + cos (— @)} respectively. zeyd (To be continued.) 





THE OXFORD UNIVERSITY MUSEUM. 


TR following memoran@um is based, ngt only upon 
observations made during a-recent visit to Oxford, 
but also upon a fairly intimate knowledge of the origin 
and progress of the different departments of the Museum, 
uired at various intervals of time extending over more 
than thirty years. 

In entering upon the rseson of the subject which 
you haye referred to me, ft will @rst be necessary to define 
the purposes for whjch the Museum is maintaingg. These 
I take to be somewhat manifold, but they may be classed 
as follows :—» 

_ A. The firstand main purpose is undoubtedly to assist 
in the educational work of the University, by illustrating 
the teaching of the professors and lecturers. 

Besides this, however, it subserves, to a greater or less 
degree, other and what may be considered, as compared 
with the first, seqondafy, but nevertheless important func- 
tions. These are— a: N 

B. The exhibition of a collection, arranged in a sys- 
tematic, orderly, and attractivegmanner, open to the in- 
spection, ender prdper regulations, of all members of the 

niversity, and also of resjđe in and ygpitors to the 
town, which shall tend to awalfen @nd keep up an interest 
in various subjec of whigh most educated persons, 
besides those actually engaged at the moment in obtaining 
instruction, desire to po some Khawledgee Such a 
collection is a most legitimate, adjusct to the Univgrsity 
as & place of general culture. 3 s 
_ C. Certain collections have already, an ssibly will 
in future, beco® added to the general Museum, the aim 
and s@ope ofewhith, reach Bey fei either of the above, 


. 
* Prof. Flower's Report to the Cgmmitgee on Collect’ong appointed by the 
of the Uiisering Mikes, Uid, dated March 14g $91 ak 
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not to the ordinary student, not to the man 
or woman of average general cultur®, but only to the ad- 
vanced student who wishes to enter seriously into the 
pursuit of some special branch, of knowledge.’ Such is 
the Hope Collection of InsectsMand to a certain extent 
the Pitt-Rivers Ethnographical Collection. 

It is a grave question how far such collections should be 
mainteined at the cost of the University® On the one 
hand, they must be a causegof expense, without whici™Ro 
collection of any value can be maintained; and the 
larger and better ordered they are, the greater must be 
the cost of maintainingthgn. Unless properly cared for, 
not only as regards actual preservation of the objects 
contained in therg, but also as regards the gontinual re- 
arrangements and augmentatgns necessitgted by the ad- 
vgnce of science, they will become comparatively valweless 
in the course of time. the care of tany such collec- 
tions were undertaken unaccompanied by special endow- 
ments for their maintenance, the burden would becomes 
guch as only a national institution could afford. 

On the other hagd, looking at the University, not 
merely as a place for the education of youjh, but also æ 
a centre of culture for the yhole country, the p®sgession 
of some such collecgions is of great importance. As they 
contain in them object® which cin be found nowheg else, e 
They attract men of learning &nd ga s A only from 
other parts of the country, bu? also from distant plâčes«to 
visit the Unversity, or eyen ĝo become permanent res- 
den®s. The value ofcolleciows a: rare are ob pon 
subjects interesting to scholars w are,vory 
liited, have langbeen recognised. oo pep gn 
of view, special collections of rare specimeps of nat 
history or works of art may tak@ their plece en@he general , 
scheme of a University Museum? but the @re of such 
collections should not be undersaken ayithott full con* 


. 
being @ value, 


* 
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e Maintain them in a state of efficiepcy. r 


“interests awakened by a study of its contents, and the 
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sideration agto whether the means will be forthcoming & 


I heve alluded to the Pitt-Rivers €ollection as coming 
partly under this heed, but, admirably, and instructively 
displayed as it now ist may also be considered as be- 
longing to my second category ; and the numerous human 


many branches of culture tt comes in contact with, make 
itan adjunct to the Museum, of the great importance of 
which no one should entertain a doubt. I should be glad 
to remark, in passing, that*the building in which it is 
housed appears to me the most successful, as regards | 
ecorwmy of spa@e, capacity for orderly arrangement, and | 
good lighting, of any yith which I am acquainted. | 

The next point for consideration is the enature and | 
extent of thesubjects to be illustrated in the Museum (ex- | 

luding the special Pitt-Rivers Collection just referred to). 
These seem alread? to hay been cetermned as fncluding 
physiology, human anatpmy, comparative anatomy,animal 
morphology, zoology, pathological anatomy, palseonto- 
logy, geology, and mineralogy ; therefore the whole of | 
animal biology (botany being provided for elsewhere), with 
the addition of geology and mineralogy, The teaching | 
of these subjects is divided between the Regius Professor 
of Medicine, the Waynflete Professor of Physiology, the | 
Linacwe Professor of Human and Comparative Anatomy, 
the Lecturer in Human Anatomy, the Hope Professor of? 
Zoology, the Professors of Geology and of Mineralogy. It | 
must be recognized by everyone that the boundaries of | 
these subjects are most difficult to define, and must be | 
constantly shifting with the advance of knowledge. For | 
instance, comparative anat@my and $alæontology may | 
both be included under the broad general heading of | 
zoology, which without the aid of both can be but im- 
perfectly understood. Whatever dividing lines are drawn 
between different sections of the collection, identical 
specimens are often required to illustrate more than one 
subject. The remains of extinct animals are required to 
complete the story of their living representatives® they 
are also required tg illustrate the ancient histoty of thg 
earth, and to define the progress of geological time and the 
order and succession of strata. The relation between the | 
collectio®s used to illustgate the teaching of the Waynflete, 
the Lin. e, and the Hope Professors, must also be more 
or less ai bitrary and artificial. In all these matters mutual | 
convenience must be studied, and the specimens which lie 
on the bordtrland of two subjects should be Made in | 
Sime way available for thestgaching of both, otherwise a 
great duplication will be necessary. 

With regard to general administration, it appears to 
me desirable that there shougd be a governing body for | 
the whole Museum, comparable to the standing com- 
mittee of tbe Trustees of the Britisk Museum, or the 
Museum Committee of th Royal College of Surgeons, or 
the Museums Syndicate of thegUniversity of Cambridge. 
The" Delegates constitute such a body at Oxford, but | 
possibly their constitution or powers might be modified 
and pore clearly defined than they seem to be at present. 

This body should be composed of members of the 
University specially selected for fitness for the office; | 
Sever or nine woffid probably be the most convenient | 
number? so that representatiges may be found upon it of | 
various branches of sciegce inclugedjin the Museum, and | 
also gome members of general business or administratiye 
capacity. Whey should fyget at occasional and stated | 
imtervals, and should determine general questions affect- | 
fog, the Museum as a whole, the relatior® of its com- 
ponent eletnents one to ®nogher, the allotment of Space| 








amdgthe gppdrtienment of the grants for the service of each "e 


edepagtment, the general eontrol of expenditure, and {Iso | 
she care of the building, furniture, &c. It is not advisable | 
that they #hé@uldeinterfgre with the details of the arrange- | 


ment of eagh deparfnent as long as these appear to be | 
è : 
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satisfactorilg carried out. The Keeper of the Museum 
should be the active efecutive officer of ghis géverning 
body, qgrrying out theire vieys in the intervals of the 
meetings, and bringing before their notige any subjgats 
which eem to requige theirgonsideration. 

Each profes¢or, as the representative of the wget ad- 
vanced state of knowledge of his subject, should be the 
responsible curator of the "specimens belonging to ahis 


| department, having such assistanse provided him as may 
| be needfuk gic shoud Is called ypen to present to thé ‘ 
| governing body an annual report of the condition of the 


collections under is caregand of the accessions which 
havebeen made to it during the year. e 
The actual specimens in the variogs collections will 
n@urally arrange themselves, both as regards the pufpose 
for which they are kept, and their mode of conservation, 


| under three distitict clasges. 


1. A working set, mostly of common objects, which, if 
damaged, can be readily replaced, and which can be put 
at the disposition of the ordinary-student to examine and 
handle. Such collections areabsolutely essential to prac- 


jetical Waching, but they should form no part of the per- 


manent Museum of the University, and should be kept 


$ in the réams specially devoted to study. 
| 2, The permanent exhibited series displayed in the 


grand court and corridors of the Museum, the use of 
which, in addition to teaching students, is referred to 
under the heading B, near,the beginning of this report. 
Great care is required in selecting and arranging these, 
as, well as in their preservation, and display. Every 
specimen exhibited should have a definite object, and 


should be so placed that it can be thorougtfly, well seen., 


As a general rule they should be so arranged as to show 
whet hey intended to teach without mofing them 
from heir il. and if this must be done tinder proper 
restriction#aeeiue precautions should be usetl that they 
do not become damaged or destroyed. Although for the 
purposes of custody, arrangement, and nomenclature, 
these must be under the care of a particular professor, 
they are in a certain sense the common property of all 
who have a right of access to the Museum. This is 
another reason for not removing them from their places 
(apart from the injury that might thereby accrue to them) 
“vithout definite cause, as they should be always available 
for study, the pro’essors and demonstrators rather 
bringing their classes to them than removing them to the 
class-rooms. 

3. The collections kept fer advanced researches. 
Although these are not &Xhibited in the ordinary*sense of 
the woad, they should, if retained@at all, be kept in a 
situation arfl under conditions which make them readily 
accessible to all who can profit by their exa®ination under 
suitable regulations. Their preservation is of the utmost 
importance in the progress of science, as among them 


are often to be found zoological “ types,” or the indivigual. 


specimens upon which the name of the species was in- 
stituted, and which must be referred to by zoologists for 
all future time in cases of difficulty in*determining that 
name. $o permit the loss or deterioration of a “type.” 
specimen is a serious offence in the eyes of the zoo- 
logist. The Hope Collection abounds in such types. 

Nothing more need bg said at present aboftt the first 
and third øf thèse ge@tiows of the Museum, but the 
second, the exhibited’ series occupying the body of the 
great hall, requires consideration ine litle more detail. 
elt is divided at present ingo— 

(1) Mfneralogy. Of th€ valie and arrangement of this 
section | am not cdtinpetgnt to speak.. e 
(2) Geology. This collection is mainly paleontological, 
and the awraggement appears to be partly stratifraphical 
and partly zoological. gn pany grows the collection is 
rich, but taking it altegether there parete be a number 
of unnecessagy duplicates, and mull? rearrangement is 
2 i A 
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equired to bidng it into good gxhibition aml teaching 
order, IP would suggest that in a collection illustrating 
ecology (qgd not the zovlogy of* extinct animals, s often 
@yseums confounded with that science) the strati- 
raphical arrangement shoull be fellowed agstrietly as 
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g ances ; some 
; have already been made to remedy this Aefect 
jlogital series, but a considerable transfer of 
fo it from the department of geology will 
ntage to both. 
ngement of the biological series, with incor- 
e so-called zoological specimens (excluding 
Collection, which I presume is always to be 
_much economy of space could be effected, 
confusion which now appearso exist in 
Be department of the Museum in consequence of the , 
‘humerous apparently independent series of specimens 
will be obviated. 
« The great question of the primary arrangement of the 
biological collection, whether on the physiological or 
Hunterian system, or upos a system based upon zoo- 
` logical cl&ssification, will have to ‘be carefully considered. 
Much is to be said fo? either, but whichever i afopted 
Should follow the method of teaching of the professor 
< and his assist€nts. The point to be aimed at is that 
specimen should be readily found, and be in juxta- 
n with other specimens which are related to it, 
ich should be studied in conjunction with it. As | 
assification of animals, except as regards the 
ivisions, is still,a matter of much uncertainty, 
ually clfanging according to the advanceeof 
dge, or the opinions of individual zoologSts, it is 
not a satisfactory basis for the arrangement cf a collec- 
-tion intended. to illustrate. principfes rather than details. 
» On the othét hand, the ign er system often brings 
into juxtaposition specémens relagfdgnly*by she remote 
analogy of function, and having no real correspondence or 
» homology. Probablea zoologtal arrangement “for the | 
“Main divisions, and one based upone comparjson of 
_ organs or systems for the secdhdary di¥isions, will, on | 
e whole, be found most*convengnt. . 
Tam hardly in a þositjon to say how far the Professor 
of Physiology wares ‘a special collection @o @lustrate 
his teaching Probably the ganeral biological series will 


supply all that if necegsary to refe®*to in illustration of 
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his lectures, ẹspeciafy as thg tegdency of medern phy- i 
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ogical chemistry and 


siflogy seems to be to separate itself from nmrpholo 
and confine itself nome to biol 
dynamics. 

Another questiom which has begn” raised is, whether 
human anatomy, as distinguished rom general biology, 
requires a separate section of the Museum, and: how thei 
great and important collection of crania of the races of 
men, which under Prof. Rolleston became one of the 
special features of the Museurn, should be treated and 
Thege are questions that time 
will probably solve. Much depends upon the view taken 
of the duties of the Lecturer on Human Angtomy, whether 
he should teach upon a broad and philosophical basis or 
whether he should aim mainly at efabling his pupils to 
pass the stan@ard now required by the examining bodies. 
But this trenches upon the larger and mofe complex d 
subject ofẹvhat should be-the aim of,the University in 





| keeping up a Medécai School. e 


The Pathological Collection willp of course, rentin as 
at present under the care of the Professor of Medicine, 

In looking round the Museum at the present time, ene 

eof its greatest wants appears to me to be proper labelling. 
The different sections ofghe Museum should be distinctly 
‘marked off from each other. Every case should have a 
conspicuous label on the top of it, indicating the ngture 
of its contents. Every specimen should have one. in- 
dicating why it is there and what it teaches. This will 
involve a large amount of labour and expense in printing, 
but it is absolutely necessary, if the collections are to 
fulfil the purpose for which they are formed. It is a 
mistake to spend much time, labour, and cost in obtain- 
ing, preparing, and preserving a specimen, and then to 
stop short of the one thing needed to make it of use. 
Better have fewer specimens in a complete state. A 
printing press might be established in the building and 
kept constantly at work, but as it would be difficult to 
apportion the claims upon its services of the different 
curators, it might be better to make an arrangement 
with the Yniversity Press by which labels (of a uniform 
character) for the whole Museum would. be printed ata 
fixed charge, and paid for out of the funds of the depart- 
ment requiring them. As in a large number af cases 
only a single copy of a label is req@fired, it is possible that 
some system of type-writing might be more economical 
and nearly, if not quite, as effectual. 2s 

Of thg importance of complete catalogugs of every 
department of the Museum, it would seem almost Sup eye 
fluous to speak, were it not oS@ious that much is needed 
in this respect. 

Lastly, it-appears to me that, although niore work- 
rooms and class-rooms may Se necessary for the growing 
needs of the scientific departments of the University, 
there is ample spade in the pigsent building for some 
time to come for the exhibited? portion of Phe Museum, 
The collections are rich, c@ntain many istructive and 
valuable objects, and do great credit to the zealand 
energy of those by whom they have been brought together. 
What is really required now is, not so much that they 
sheuld be increased, as that they should be better arranged, 
better cared for, and thåt all inferior ang defective $ pei e 
mens should be gradually replaced by better offies. #)xford 
has done very much in past tnes to initiate and keep up 
a high standard of museum wore, bat it must not be 
overlooked that great advanceseare being masle in Uys 
respect, not only in this country‘put. all over thé®Contisent 
and the standard is being contjpually raised. All suche 
work js both laborioug and cogly, but whep-done the 
result is fully commensurate fo the labour and e See 

*bestawed upon it. Qn ill-arranged muSeunthas been well ð 
compared to the fetters of. the alphabet tossed abou dpe 
discriminately, meaning nothing pa well-grraghed one to. 
the same letters placed in such ordyly sequence as te 
produce words of counsel and instruction.. . 
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UPON THE * 
ELEMENT FLUORINE 


°% FURTHER RESEARCHES 


e succeeded in isolating this remarkable gaseous element, 


been acquired concerning the chemical behaviour of 


fluorine, and important additions and improvements have | 


+ been introduced in the apparatus employed for preparing 
eand experimenting with the gas, M. Moissan now 
gathers together the results of these subsequent re- 
searches—-some of which have been published by him from 
time to time as contrifutions to various French scientific 
journals, while others have not hitherto been made known 


** —and publishes them in a long but most interesting paper — 


in the October number of the’ Annales de Chanie et de 
Physique. Inasmuch as he experingen®s described are of 
so extraordinary a natftre, owing to the intense chemical 
activity of fluorine, and aye so important as filling a long 
existing vacancy in our chemical literature, readers of 
NATURE will doubtless be interested in a brief account of 


them. >» . 


IMPROVED APPARATUS FOR PREPARING FLUORINE. 
In fiis paper of 1887, the main outlines of which were, 
given in NATURE at the time (1887, vol. xxxvii. p. 179), 



































This im®roved form of the apparatus, § shown in the 


. _ accompanying figure (Pig. 1), which is eprodifeed from 
Sts CE the publication by M. Moissan of his celebrated | ae siemens a ae ee gary Ai 
paper in the Angates de Chimi® et de Physique for | oe y PP P g 

December 1887, descfibing the manner in which he had. which is giver? in Fig, 2, is similar in forfeta shat de- 

a considerable amount of additional informafion has SCtibed-in the paper of 1897, but much larger. Tye U- 


‘Ghe electuplysis apparatus, a sectional wi 


. 


tube of platinum has a Capacity of 160 c.c. It is §tted 
with two lateral delivery tubes of platinum, as in the 
earlier fotmg and wik Bopper: Qf fluor-spar, F, insert@d 
in cylinders of platinum, 7, carrying screw threeds, 
which engage wth simigar threads upon the interior 
surfaces of the limbs of the U-tube. A key ofo b@ass, 
E, serves to screw or-unscrew the stqppers, and between 
the flange of each stopper and the top of eech branch*of the 


U-tube a ring of lead is compressed, by which means. 


hermetic closing is effected. These fluor-spar stpppers, 


which are covered with a coatiag of gum-lac during. the. 


electrolysis, carry tl electrode reds, ¢, which are thus 
perfectly insulated. M. Moissan now employs electrodes 
of gure platinum instead of irido-platinum, and ‘the 


+ interfor end of each is thickened into a club shape in 


order the longer to withstand corrosion. The apparatus 
is immersed during the electrolysis in a bath of liquid 
methyl chloride, maintained in tranquil ebullition at — 23°. 
In order to preserve the methyl -chloride as long as 
possible, the cylinder containing it is placed in an outer 





































































































e Fig. 3. 


M. Moissae showed that pure hydrafluoric acid readily 


electricity, rendering electrolysis possible. 
membered that, by passing a strong current of electricity 
thrqugh this liquid contained in a platinum apparatus, 
free gaseous fluorine was obtained at the positive pgle 
and ‘hydrogen at. the negative pole. 
*hydtofluoricsacidmployed in these earlier experiments 


latzer appfgatus has beéy.constructed, in order to obtain 
the gas in greater quantity for the study of its reactions, 
“and important additions*hawe been mad@, by means 


itag@onductor. Since the poa ofthat memoir a mych 


© maah as a hundred cubie centimetres bf hydrofluoric4cid, 
“tegether with twenty grams Of the dissolved double 
fluoride, fr@ sutmittel fo electrolysis in this new appa- 


* dejivered’by it, per hour. 
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The amount of | 


| two platanum tubes filled with fragme 

_ fluoride, from which ig isqies in an Rc 

| purity. 

ratus, an@ upwatd® of four litres of pure fluorine is | 
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| glass cylinder containing fragments of calcium chloride; 
dissolves theedouble fluofde of potassium and hydrogen, | 
and that the liguid thus obtaiged is a good conductgr of | 

4 It will be re- | 


by this means it is surrounded with a layer of dry air, a 
bad conductor of heat. r 
The purifying vessels are three in number. The first 


, consists of a platinum spiral worm-tube, of about govr.c, 
| capacity, immersed also ina bath of liquid methyl chloride, 
| maintahed at as low a temperature as possible, about 
As hydrofluoric acid boils at 19°5 (Moissan); 
: almost the whole of the vapour of this substance which ds 
was about fifteen grams, apout six grams of hydrogen | 
potassium fluoride, HF KF, being agded in order to render | 


— 50°, 


carried away inthe stream, of issuing fluorinéis condensed 
and retainad at the pongo oftbeworm. To remove:the 


_ last traces of hydrotluoric acid, advantage is taken ofthe 
_ fact that fused sodium fluoride cembines with the free 
ecid with great egergy to fogm the double fluoride HF.NaF. 
| Sodiur& fluor®le also fosse8ses the advantage of not 
which the“finorine is deled in & pure state, fre® from | 
admixed vapour ofthe very volatile hydrofluoric acid. Aste denser, therefore, the 


attsacting moistufe. fee traversing the worl con- 
juerine is caused to:pass through 
of fused sodium 
ost perfect state-of 
The junctie®s between the varfous pafs of the 
apparatus gre effected by mgans d crew joints, between 
vich apMars of lead ge" com- 
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pressed. During the electrolysis these leaden collars 
become, gvher@exposed to the gaseous fluorite, rapidly 
converted into ead fluoride, which, being greater in bulk, 
causes thefjoints to become*%hermetically sealed. Its order 
to ct the electrolysis, 26 to 28 Bunsen elements are 
‘employed, arganged in serie® An &mperg-meter*and a 
commufator*are introduced between the battery and the 
electtlysis apparatus ; the fosenyer affording an excellent 
indieation of the progress of the electrolysis. 
e As the U-tube contains far mage hydrofluoric acid than 
can be used in one day,eeach lateraPeleliveryM@ube is fitted 
 wit&a metallic screw stopper, so that the experiments may 
be discontinued at any time, fhd the @pparatus claged. 
The whole electrolysis vessel is then placed under a glass 
bell-jag containing @ry air, and keptin a refrigerator unl 
again requiredfofuse. In this way it maybe preserved full of 
acid for several weeks, ready at any time for the preparation 
ofthe œas. Considerable care r@quires to be exercised 
eewnot to admit the vapour f methyl chloride into the U- 
tube, as otherwise violent detonation are liable to occur. 
When the liquid methy] chloride is being introduced into 
the cylinder, the whole apparatus becomes surroyeded 
* with an atmosphere of its vapour, and as the platinum U- 
tube is at the same instant suddenly cooled, the vapour is 
liable to enter by the abducting tubes. Conseqfently, as 
soon as the current is allowed to pass and fluorine is 
liberated within the U-tube, an explosion occurs. Fluorine 
instantly decomposes methyl chloride, with production of 
flame and formation o? fluorides of hydrogen and carbon, 
liberation of chlorine, and occasionally deposition of car- 
bon. In order to avoid this unpleasant occurrence, when 
the methyl chloride is being introduced the ends of the 
“lateral deliwery-tubes are attached to long lengths of 
caoutchoug tubing, supplied at their ends with caJcium 
chloride drying tubes, so as to convey dry air from outsfde 
the atmosphere of methyl chloride vapour. If great care 
is taken to obtain the minimum temperature, this difficulty 
may be even more simply overcome by employing a 
mixture of well-pounded ice and salt instead of methyl 
chloride ; but there is the counterbalancing disadvantage 
to be considered, that such a cooling bath requires much 
more frequent renewal. ° 











CHEMICAL REACTIONS OCCURRING DURING THE 
ELECTROLYSIS. 


In the paper of 1887, M. Moissan adopted the view 
that the first action of the electric current was to effect 
the decomposition of the potassium fluoride contained in 
solution ip the hydrofluoric®acid, @uorine being liberated 
at the positive pole, apd potassium at the negatiye ter- 
minal. This liberated potassium would at onceeregenerate 
potassium fluogide in presence of hydrofluoric acid, and 
liberate its equivalent of hydrogen : 


KF =K+4+F,. 
. K-+ HF = KF + H. 


But when the progress of the electrolysis is carefully 
followed, by consulting éhe indications of the ampere- 
meter placed in circuit, it is found to be by no mean#as 
regular as the preceding formula would indicate. With 
the new apparatus, the decomposjtion is quite irregular 
at first, and does not’ attain regularity until it has been 
proceeding for upwards of two Qours. Upon stopping 
the current and unmotfnting the*apearatus, the platinum 
rod upon which the fluorine wag Jiberated is found to be 
« largely corroded? anf at the bottom of the U-tube a 
quantity of a black, finely-divMeg -subs@inge is observed? 
This black substance, which was taķen at first’ to, be 
metalic platinum,,i$ a comple’ compound, containing 
one equivglent of potassium to one equivalent_of plati- 
num, together w2 considerable proportion®of*duorine. 
Moreoves, the bydifluoric add found to contain a 
small quantity of plafinum fluoride in solution. The 


eag reaction, is proéably therefore mhuch more, 
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cgmplicated than was at first considered to be the cage. 
The mixture of acid and alkaline fluorid furnishes 
fluorine at the*positiye*terminal rod, but this intepscly ° 
active gas, in its nascent state, attacks the platinum “nd 
produces platinung tetrafluoride, , PtF, ; this probably 
„unites with the potassium fluorfle to form a double 
salt, possibly 2K F.PtF.,, analogous to the well-known e 
platinochloride 2KCI,PtCl,; and ‘it is only when the 
liquid contains this double salt that the electrolysis pro- 
ceeds in aregular manner, yielding free fluorine at the 
positive pole, and hydrogen and the complex black 
compound at the negative pole. ° i 


PHYSICAL PROPERTIES OF FLUORINE. ° 


Fluorine possesses an odour whfch M. Moissan com- 
pares to a mixture of hypochlorous acid and nitrogen 
peroxide, but this odour is usually masked by*that of the «è e 
ozone which it always produces in moist air, owing to its 
decomposition of*the water v@pour. It produces most 
serious irritation of the bronchi@l tubes and mucous 
membrane of the nasal cavitjes, the effects of which 
are persistent for quite a fortnight. i 

When examined in a thickness of one metre, it is seen 
atO possess a greenish-y@llow colour, but paler, and con- 
taining more of yellow, than that of chlorine. In such a 
layer, fluorine does not present any absorption-hands. 
elts spectrum exhibits thirteen bright lines in the red, 
between wave-lengths 744 and 623. Their positions and 
relative intensities are as follows :— 


A = J44 very feeble. | A = 685°5 feeble. 
740 b | , 6835 > 
734 @;, 677 strong. 
714 feeble. ! 6405 y 

74 » | 634s 
69s, l 623, 
e 687°5 » ' 


At a temperature of — 95° at ordinary atmospheric 
pressure, fluorine remains gaseous, no sign of liquefac- 
tion having been observed. 


e 
e METHODS OF EXPERIMENTING WTH FLUORINE, 


When it is desired to determine the action of fluorine 
upon a solid substance, the following method bf pro- 
cedure is adopted. A prelimindTy experiment is first 
made, in order to obtain some idea as to the degree of 
energy of the reaction, by bringing a little of the solid, 
placed wpon the lid of a platinum crucible he®l in a pair 
of tongs, near the mouth qf the delivery-tube of tle 
preparation apparatus, If a gaseous or liquid product 
results, and it is desirable to collect it for examination, 
small fragments of the solig are placed in a platinum 
tube connected to the delivery-tube by flexible platinum 
tubing or by a screw joint, and the resulting gas may be 
collected over water or mercurygor the liquyl condensed 
in a cooled cylinder of platinum. In this manner the 
actfon of fluorine upon stilphur and iodine has been 
studied. If the solid, phosphorus for instance, attacks 
platinum, or the temperature of the reaction is sufficiently e 
high to determine the combination of platinum and 
filbrine (towards 500°),a tube of fluor-spar is substituted 
for the platinum tube. The fluor-spar t@bes employed by 
M. Moissan for the study of the action of phosPhprus 
were about twelve to fourteen centimetres long, and were 
terminated by platinum hds furnfshed with flanges and ¢ 
scfew threads in order to be abfte to connect fhem wish 
the preparation apparatus. Ift is required to heat thes 
fluor-spar tubes, they are sugrouwded by a closely wound * 
foppep spiral, which may be head by a Bunsen flame. 

- In experimenting upon liquids, great,carg issnecessayy,» ë e 
as tle reaction frequently occurs aith explosive vfolepge. e 
A preliminary experiment is therefore always made, by ¢ è 
allowing the fluorine delivery-tuBe to dig just®beneath æ 
the surface of the liquid containét in a swall glass e 
cylinder. When the liquid contains water, ‘or when * 


e over water or mercury if a 


*% attack the glass. 
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hygrofiuoric acid is a product of the reaction, cylindets 
of platinun? or of fluor-spar are employed. If it is re- 
quired to collect and examine tHe product, the liquid is 
placed along the bottom of a horizontal tube of platinum 
or fluor-spar, as in case of solids, consfected directly with 
the preparation apparåtus, and the product is collected 
gas, or in a cooled platinum 
receiver if a liquid. . i 
During the examination of liquids a means has acci- 
dentally been discovered by which a glass tube may be 
filled with fluorine gas. A dew liquids, one of which is 
ecarbon tetrachlorid®, react only very slowly with fluorine 
at tge ordinary¢emperature. By filling a glass tube with 
such a liquid, and inverting it over a platinum capsule 
also containing the lifuid, it is possible to „displace the 
liquid by fiyorine, which, as the walls are wet, does not 
Or the glass tube may be filled with 
the liquid, and then the latter’ poured. out, leaving the 
walls wet; the tube may then be filled ‘vith fluorine gas, 
which, being slightly Geavier than air, remains in the 
tube for some time. In owe experiment, in which a glass 
test-tube had been filled with fluorine over carbon tetra- 
chloride, it was attempted to transfer it to a graduated 
tube over mercury, but in inclinfhg the test-tube for this 
purpose, the mercury suddenly came in contact with the 
fluorige, and absorbed it so instantaneously and with such 
a violent detonation that both the test-tube and the 
graduated tube were shattered into fragments. Indeed, 
owing to the powerful affinity of mercury for fluorine, it 
is a most dangerous experiment to transfer a tube con- 
taining fluorine gas, filled according to either the first or 
second method, to the mertwry trough jthe tube is always 
shattered if the mercury comes in contact with the gas, 
and generally with a loud detonation: Fluorize may, 
however, be preserved for some time in tubes over 
mercury, provided a few drops of the non reacting fiquid 

are kept above the mercury meniscus. 
- For studying the action of fluorine on gases, a special 
piece of apparatus, shown in Fig. 3, has been constgucted. 

° 
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It is composed®of a tube of pRitinum, fifteen centimefres 
long, closed by two plates of clear, transparent, and 
colourless fluor-spar, and carrying three latera] narrower 
tubéS also of platinum. Two of these tubes face each 
other in the centre of the apparatus, and serve one fer 
ethe conveyance ef the fluorine and the other of the gas 
to bę experimented upon. The third, which is of some- 
what greater diameter than’the other two, serves as exit- 
tube for the product ®r produets*of the reaction, and 
may” be paced in connection with a trough containieg 
gither wate? or mercury® The apparatus is first filled 
ewith the gas to be expes{mented upon, thgn the fluorine 
is Slowed to enter, andy an ‘obsegvation of what Qpcur® 
may be mage through the fiūor-spar windows. One most 


e impgrtat precaution tg take in collecting the gaseous 


eproducts over mercury 1s noteto permit the platinum 
delivery-tahe tg dip n@ore than two or at most three 
millimetreg under.th’mercury, as otherwise the levels of 


e the liquid in the twọ limbs of the electrolysis U-tube | 
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become sogdifferent owing to the pressure, that thè 
fluorine from one sideenixes with the hydtogeneevolved 


upon the other, and there,is a Violent exp|8sion. 
3 @e 


ACTION OF FLUORINE UPON THE NON-METALLE® 
ee + ELEMENTS. Sra e 
Hydrogen.—As jus®ê described, hydrogen ®@ofibines 
with fluorine, even at — a3@and in the dark, with e%plo- 
sive force. This is the only case in which two elementary 
gases unite directly withgut the intervention of extraneous 
energy. If fhe end®*6f the tub@ delivering fluorine is 
placed in an atmosphere, of hydrogen, a very hot bfue 
flame, bordered with redt once appears at the mogth 
of the tube, and vapour of hydrofluoric acid is produced. 
eOxygen.—Fluorine has not been “found capable of 
uniting with oxygen up to a temperature of 500°, On 
ozone, however, it appears to exert some action, as will 
be evident from the foll8wing experiment. It was¢hown 
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in 1887 that fluorine, decomposes water, forming hydro- «= 


fluoric acid, and liberating oxygen in the form of ozone. 
When a few drops of water are placed in the appa- 
ratusgshown in Fig. 3, and fluorine allowed to enter, 
the water is instantly decomposed, and on looking through 
the fluorspar ends a thick dark cloud is seen over the 
spot where each drop of water had previously been. 
This cloud soon diminishes in intensity, and is eventually 
replaced by a beautiful blue gas—ozone in a state of 
considerable density. If the product is chased out by 
a stream of nitrogen as “soon £ the. dense cloud is 
formed, a véry strong odour is perceived, different from 
that of either fluorine or ozone, But whichesoon gives 
place to the unmistakable odour of ozone, It appears 
as if there is at first produced an unstable oxide of 
flugrine, which rapidly decomposes into fluerine and 
ozone. A 

Nitrogen and chlorine appear not to geact with 
fluorine. 

Sulphur.—In contact with fluorine gas, sulphur rapidly 
melts and inflames. A gaseous fluoride of sulphur is 
formed, which possesses a most penetrating odour, some- 
what resembling that of chloride of sulphur. The gas 
is E ace even in ®xygen. - When warmed in a’ 
glass vessel, the latter becomes etched, owing to the 
eformation of silicon tetrafluoride, Sif, Selenium and 
tellurium behave similarly, but form crystalline solid 
fluorides. 

Bromine vapour combines with fluorine in the cold with 
production of a very bright but low-temperature flame. 
If the fluorine is evowed fn the midst of pure dry 
liquid kromine, the combination is igmediate, and occurs. 
without flame. 

Jodine.-—When fluorine is ‘passed over,a fragment of 
iodine contained in the horizontal tube, combination 
occurs, with production of a pale flame. A very heavy 
liquid, colourless when free from dissolved iodine, and 
fuming strongly in the air, condenses in the cooled recever, 
This liquid fluoride of iodine attacks glass with great 
energy, and decomposes water when dropped into that 
lig@id wjth a noise like that produced by red-hot iron, 
Its properties agree with those of the fluoride of iodine 
prepared by Gore by, the action of iodine on silver 
fluoride. : ° 

Phosphogus.—{mme@ately ae ae either the ordi- 
nary`yellow variety o® ret] phosphorus, comes in contact 
with flugrine, a most lively action occurs, accompanied by 
vivid incandescence. If the fluorine is*in excess, a fum- 
Mg gaseis evolye@, which divas up its excess of fluorine 
on gollecting oveg mercury, apd is soluble in water. 
This gas is phosphor% pentafluoride, PF; preffared 
some years ago by Prof. Thorpe." If, on the contrary, 
the phosphdtus is in excess, a gaseca#™mixture of this 
pentafluoride with aglew® fluoride, the grifluoride, PF;, 
a gas insoluble in water, but whichiyay be absorbed by 
Gaustic pot&sh, is obtałned® The, trifluoride, in turn, 
2 ? . . y” 


‘oe bad e 











of compafatively low temperature. 

Arsenic gombines with flworint at the ordinary*stem- 
peraage with incandescence. If the current of fluorine 
is fajrly rapid, a colourless fuming liquid condenses im the 
receiverpwhielf is mainly arsenic tęifluoridè, AsF,, but 
whichgippears also to contain g pew fluoride, the penta- 
fluoride, AsF;. inasmuch as the solution in water yields 
the reactions of both arsenious and arsenic acids. 

Carbon —Chlorine dogs not unftesvith careon’even at 
the tagh temperature of the electric arc, but fluorine reacts 
even at the ordinary temperature wit finely-divided 
carb8n, Purified lampblack inflames instantly with great 
brilliancy, as do also he lighter varieties of wood charcoal. 
Accuriots phenomenon is noticed with wood charcoal : it 
appears at first to absorb and condense the fluorine, then 
quite sugdenly it bursts into flameewith bright scintilla- 
opens. The denser varities of charcoal require warming 

© 50° or 60° before they inflame, but i® once the combus- 

tion is started at any point it rapidly propagates itself 
throughout the entire piece. Graphite must be heated 
«to just below dull redness in order to effect combination ; 
while the diamond has not yet been attacked by flugrine, 
even at the temperature of the Bunsen flame. A Mixture 
of gaseous fluorides of carbon are produced whenever 
carbon of any variety is acted upon by fluorine, the pre- 
dominating constituent being the tetrafluoride, CF4. 
Boron.—The amorpaous variety of boron inflames 
instantly in fluorine, with projection of brilliant sparks 
and liberationgof dense fumes of boron trifluoride, BF. 
" The adamantine modification behaves similarly if 
g@owdered. When the experiment is performed in the 
| fluor-spar tube, the gaseous fluoride may be collected over 
mercury. the gas fumes strongly in the air, and if ire 
stantly decompdsed by water. 
" Silicon.—The reaction between fluorine and silicon is 
one of the most beautiful of all these extraordinary mani- 
festations of chemicalactivity. The cold crystals become 
immediately white-hot, and the silicon burns with a very 
hot flame, scattering showers of star-like, white-hot 
particles in all directions. If thg action is stopped before 
all the silicon is consumed, the residue is fouħd to be 
| fused. As crystalline silicon only melts at a tempera- 
' ture superior to 1200°, the heat evolved must be very great. 
_ If the reaction is performed in the fluor-spar tube, the 
į eresulting gaseous silicon tetrafluoride, SiF,, may be 
1 collected over mercury. 
i Amorphous silicon likewise burns with great energy in 
fluorine. ° ° 


e 
| ACTION OF FLUORINE UPON METALS® 


Sodium and p&tasstuim combine with fluorine with great 
vigour at ordinary temperatures, becoming incandescent, 
and forming their respective fluorides, which may be ob- 
tained grystallized from water in cubes. Metallic calcium 

: also burns in fluorine gas, forming the fused fluoride, and 
‘ occasionally minute crystals of fluor-spar. Thallium is 
rapidly converted to fluoride at ordinary temperatures, the 
temperature rising until the metal melts and @nally 
w becomes red-hot. Powdered magnesium burns with 
great brilliancy. /vo7, reduced by*hydrogen, combines 
in the cold wjtif immediate incandgscence, and formation of 
an anhydrous, readily soluble, whiteffugride? 4 /@2niun, 
on heating to low redness, gives a very beautiful luminosity, 
2s do also chromdiiti amd mangantse. ‘The combustion of 
slightly warmed zinc in fluorine is partiqlarly pretty as 
an experiment, the flame being of*a most d&zzling white- 
ness. ¢lntimony takes fire®at the prdinfry temperature, 
and forms a solid whfte flyoride. Lead and mercury are 
attacked in® the as previously described,ethe latter 
~ with greatgapidity. Gopfer reas aé low redness, but in 
a strangely feeble” manner, and the @hite fumes formed 
appear to combine with a furtger quantity of Quorine to 
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When heated, hewever, te 100°, the metal commences to 
be covered with a yellow coat of anhydrous fluoride, fad 
on heating to low sedness combinatitn occurs, with in- 
candescence, and the resulting flugride becomes fused, 
and afterwards presents a satin-like aspect, Go/d becomes 
convertedtinto 2 yellow deliquescent volatile fluoride when 
heated to low redness, and at a Slightly higher tempera- 
ture the fluoride is dissociated into metallic gold and 
fluorine gas, x 

The action of fluorine on platinum has been studicd 
with special care. It is evident, in view ofthe corrosion 
of the positive platinum terminal of the electrolysis a¢- 
paratus, that nascent fluorine rapidly attacks platinum at 
a temperature*of — 23°. At 100°, however, fluorine gas 
appears to be without action on platinum. At®500°-630 
it is attacked strongly, with formatign of the tetra- 
fluoride, PtF,, and @ small quantaty of the protofluoride, 
Pt¥,. If the fluorine is admixed with vapour of hydro- 
flioric acid, the reaction is much more vigorous, as if 
a fluorhydrate of the tetrafluorfde, perhaps 2HF.PtF,, 
were formed. The tetrafluoride is generally found in the 
form of deep-red fused masses, or small yellow crysta’s 
résembling those of anhydrous platinum chloride. The 
salt is volatile and very hygroscopic. Its behaviour with 
weter is peculiar. With a small quantity of watér a 
brownish-yellow solution is formed, which, however, in a 
very short time becomes warm and the fluoride decon:- 
poses; platinic hydrateis precipitated, and free hydrofluoric 
acid remains in solution. If the quantity of water is greater, 
the solution may be preserved for some minutes without 
decomposition. If fhe liquid®is boiled, it decomposes 
instantly. At a red heat platinic fluoride decomposes 
into metalfic platinum and fluorine, which is evolved ın the 
free state. This reaction can therefore be employed as a 
ready means of preparing fluorine, the fluoride only e- 
quiring to be heated rapidly to redness in a platinuin 
tube closed at one end, when crystallized silicon held at 
the oper? @nd will be found to immediately take fire in 
the,escaping fluorine. The best mode gf obtaining the 
fluoride of platinum for this purpose is to heat a bundle 
of platinum wires to low redness in the fluor-spar regction 
tube in a rapid stream of fluorine. @\s soon as sufficient 
fluoride is formed on the wires, they are transferred to a 
well-stoppered dry glass tube, until required for the pre- 
paration of fluorine. s 
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ACTION OF FLUORINE U@@N NON-METALLIC be 
COMPOUNDS. 


Sulphuretted hydrogen—When the horizoftal tube 
shown in Fig. 3 is filled with esulphuretted hydrogen gas 
and fluorine is allowed to enter, a blue flame is observed 
on lookifg through tl fluor-spar windows playif@g around 
the spot where the fluorine is bemgeadmitted® The de- 
compesition continues until ¢he whole of the hydrogen 
sulphide is converted into gaseous fluorides of hydrogen 
and sulphur. 

Sulphur dioxide is likewise decomposed in the cold, 
with, production of a yellow flame and formation of 
fluoride of sulphur. . Ps 

Hydrochloric acid gas is also decomposed at ordjnafy 
temperatures with flame, and, if¢here is not a large exc&ss 
of hydrochloric acid peesgnt, withgdetonation. Hydro- 
fluogic acid and free chlorine are the products. *, 

Gaseous hydrobromic and hysiodic acids react with 
fluorine in a similar manner, eg 
angl formation of hydroflyoriceaci@. Inasmuch, however 
as biotilne and iodine combine witf fluorine, as previously 
@éscribed, these halogens do not escape, but birneup tè 
their respective flaorides. When® fluorine is delivered 
into an aqueous solution of hydriogic acid each bubble® 
as it enters produces a flash of flame,eand È th fluorine 


is being evolved fairly rapidly there if a .serieSpfevery 
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combine’ with more fluorine to form the pentafluoride, the | fory a perfluoride. The maif product is a volatile white 
reaction being accompanied by the appearance ®f a flame | fluoride. Sver is only slowly attacked inethe cold. 
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vjolent detonations. A curious reaction also occurs wen 
fluorine is*similarly passed into a 50 per cent. aqueous 
solgtion of hydrofluoric acid msglf,a fame being pro- 
dffced in the middle of the liquid, accompanied by a 
Series of detonations., . 

Nitric acid vapoðr reacts with great violence with 
fluorine, a loud explosion resulting. If fluorine is passe 
into the ordinary liquid acid, each bubble a$ it enters 
produces a flame in the liquid. 

Ammonia gas is decomposed by fluorine with forma- 
‘tion of a yellow flame, forming hydrofluoric acid and 
liberating nitrogen. With a solution of the gas in water, 
each bubble af fluorine produces an explosion and flame, 
as in case of hydriodic acid. 


Phosphoric anhydPide, when heated to lowredness, burns |, 


with a pale flame in fluorine, forming a gastous mixture of 
fluorides ahd oxyfluoride of phosphorus, Penfachloride 
and trichloride of phosphorus both react moy energetic- 
ally with fluorine, instamtly produein® a brilliant flame, 
and evolving a mixt@re of phosphorus pentafluoride and 
free chlorine. é 

Arsenious anhydride also affords a brilliant combus- 
tion, forming the liquid trifluoride of arsenic, AsF3. This 
Jiquid in turn appears to reaa with more fluorine with 
considerable evolution of heat, probably forming the 
pengifluoride, Ass. Chloride of arsenic, AsCla, is con- 
verted with considerable energy to the trifluoride, frge 
chlorine being liberated. 

Carbon btsulphide infames in the cold.in contact with 
fluorine, and if the fluorine is led into the midst of the 
liquid a similar production of flame occurs under the sur- 
‘face of the liquid, as in eage of nitrigacid. No carbon is 
deposited, both the carbon and sulphur being entirely 
converted into gaseous fluorides. « . 

Carbon tetrachloride, as previously mentioned, reacts 
-only very slowly with fluorine. The liquid maybe satu- 
rated with gaseous fluorine at 15°, but on boiling this liquid 
a gaseous mixture is evolved, one constituent of which is 
‘carbon tetrafluoride, CF, a gas readily capable of absorp- 
tion by alcoholic potash. The remainder g¢dnsists of 
another fluorideeof carbon, incapable of absorption by 
potash, and chlorine. A mixture of the vapours of carbon 
‘tetrachloride and fluorine inflames spontaneously with 
detonation, and chlo@ine is liberated without deposition of 
-carbon. 

Boric anhydride is raised to a most vivid incandescence 
by fluoring, the experiment being rendered very beautiful 


py the abundant white fumes of the trifluoride’which are 


ich a Htorides. 


liberated. oe 


Silicon dioxide, one of the most inert of substances at 
the ordinary temperature, takes fire in the cold in con- 
tact with fluorine, becorfing instantly white-hot, and 
rapidly disappearing in the form of silicon tetrafluoride. 
The chlorides of both goron and Silicon are decomposed 
by fluorine, with fom@tion of fluorides and liberation of 
-chlorine, the reaction being @ccompanied by tke prodeiction 
of flame. 


ACTION OF FLUORINE UPON METALLIC COMPOUNDS. 


- e 
Chlorides ofgthe metals are®instantly decomposed by 
‘fluomne, fenerally at the ordinary temperature, and in 
-ceftain cases, antimony @richloride for instance, with the 
appearance of flameg Chlorige ie in each case liberated, 


«28da figoride of the mgtal formed. A few require heating, 


when a s#milar decompssition occurs, often accompanied 

by incandescence, as ig case of aonn sesquichloride.e 

e Bromides and zodides*are decomposed with egen 

greater ghergy, and fhe® liberated bromine an iodine 

urne in” thé fiiforine with formation of their respective 
es 


Cyagitfes react inea most beautiful manner with fluo- 


edioxide. ° 


t 
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experiment, and reacts in the cold. Ordinary potassipym 
cyanide fequires slightly warming in oiler to start the 
combustion. a Pous j 

Fused potash yield? powssium fluoride egnd ozone. 
Aqueous potash does not form potassium hypoforite 
wher fluorine is @ubble@ into it, but anly, potassium 
fluoride. Zne becgm:S most brilliantly engaadescent, 
owing partly to the exgegs being raised to a ve high 
temperature by the heat developed during the decom- 
position, and partly to the phosphorescence of the calcium 
fluoride fommed. ‘oe ” e : nets 

Sulphides of the alkalies and alkaline earths aræ also 
immediately remdered iteandescent, fluorides of the metal - 
and sulphur being respectively formed. ° 

Boron nitride behaves in an exce@dingly beautiful man- e 
ner, being attacked in the cold, and emitting a ‘brilliant 
blue light which is surrounded'by a halo of the fumes of 
boron fluoride. e e 

Sulphates, nitrates, and peosphates generally requi 
the application of fiore or less heat, when they too are 
rapidly and energetically decomposed. Calcium phos- 
phate is attacked in the cold like lime, giving out a 
brilliant white light, and producing calcium fluoride and. 
gasequs oxyfluoride of phosphorus, POF, Calcium car- 
donate &lso becomes raised to brilliant incandescence when 
exposed to fluorine gas, as does also normal sodium 
carbonate; but curiously enough the bicarbonates of the 
alkalies do not react with fluorine even at red heat. 
Perhaps this may be explained by the fact that fluorine. 
has no action at available tempgratures upon carbon 


d 
ACTION OF FLUORINE UPON A FEW ORGANIC _@ 


A COMPOUNDS. j 


Chloroform.—When chloroform is esaturated with- 
fluorine, and subsequently boiled carbone tetrafluoride, 
hydrofluoric acid and chlorine are evolved. Ifa drop of 
chloroform is agitated in a glass tube with excess of 
fiuorine, a violent explosion suddenly occurs, accompanied 
by a flash of flame, and the tube is shattered to pieces. 
The reaction is very lively when fluorine is evolved in the 
midst ofa quantity of chloroform, a persistent flame burns 
beneath the surface of the liquid, carbon is deposited, and 
fluorides of hydrogen and carbon are evolved together 
with chlorine. 

Methyl chlorideis decomposed by fluorine, even at —23°, 
with production of a yellow flame, deposition of car- 
bon, and liberation of fluoriges of hydrogen and carbon 
and free chlorine. Véith the vapour of methyl chloride, 
as peinted out in the description ef the electrolysis, violent 
explosiofis occur. 

Ethyl alcohol vapour at once takes fire in fluorine 
gas, and the liquid is decomposed with explosive violence 
without deposition of carbon. Aldehyde is formed to a 
considerable extent during the reaction. 

Acetic acid and benzene are both decomposéd with 
violence, their cold vapours burn in fluorine, and when the 
fpiter is bubbled through the Ifquid# themselves, flashes of 

ame and often most dangerous explosions, occur. In the 
case of benzene, carbon is deposited, and with both | 
liquids fluorides ofehydrogen ayd carbon are evolved. 
Aniline likewise takgs fire in fluoripe, and deposits a large 
quantitysof cérbon, high, howgver, if the fuorine is in 
excess, burns away completely to carbon tetrafluoride, 
e e e ee *. an 

Suchare thegnain outliges of these later researches of M? 
Moigsan, antl they caffnot fail to impress those who read - 
them with the Prodigjous natere of the forces associated 
with these minutest of entities,the chemical atoms, as 
exhibiéedgat their maximum, jn so far as owr knowledge 
at present goes, in the gase of the foment fluorine. 
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vine, the displacedecyanogen burning with a purple flame. a ° 2 
PotssXm ferrocyanide in particular affords a very pretty ] o p s oe A. E. TUTTON. 
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Fame ; 
* THE HUXLEY LABORATORY BOR 


- © BIOLOGICAL RESEARCH, 
AND THE MARSHAL SCHOLARSHLP. 
« 


SCN GIFIC friends and former pupils of, Prof. 
= e Huxpy gvill alike be Beatified to learn that an 
appropfiate method has been YewSsed for establishing 
a permanent memorial of his wat services to the insti- 
tution with which his name has been so long identified. 
The late Sir Warington Smyth, whose loss we had to de- 
plore rather more than #year ago, W&s the ld&t surviving 
member of the original staff of the School of Mines, as 
founded by Sir Henry de la Becfein 18. Prof. Huxéey, 
whos as long ago as 1854, succeeded Edward Forbes in 
* the Chair of Natur#l History, continues to hold the post 
of Honorary Dedh of the Royal College of Science, with 
which the School of Mines is now incorporated ; and 
althouga, since 1835, compelled bŷ ill-health to discon- 
anue the work of lecturing, he is still, we are happy to 
say, able to take a kindly interest in, and to exercise a 
general supervision over, the biological studies carried 
on in the school. ee 
How much the Central Institution for training teachers 
in science, which is now located at South Kengington, 
owes to the organizing faculty and unremitting labours of 
Prof. Huxley, only those who have been associated with 
him in the work can form any just estimate. During the 
first twenty years of its existence all attempts at practical 
teaching in the School®of Mirfes were restricted to the 
subjects of chemistry and metallurgy, the space available 
in the Jermym Street btildings only permitting of thé 
existence of very small and inconvenient laboratories in 
@onnection wish those two branches of science. 

Soon afteg the first establishment of the school, larggr 
and more convepient premises for carrying on the chemi- 
cal instruction had to be obtained in Oxford Street; and 
in 1872, on the unanimous recommendation of the 
Council, the teaching of chemistry, physics, and biology, 
was transferred to the building at South Kensington, 
which had been originally designed as a School of Naval 
Architecture, At subsequent dates, as the inadequacy 
of the Jermyn Street buildings te accommodate, both the 
schoo] and the Geological Survey made itself more 
strongly felt, the divisions of geology, mineralogy, metal- 
lurgy, applied mechanics, and mining, were successively 
removed to the same place. 

° No sooner did Prof. Huxley find an opportunity 
afforded to him, than he energetically devoted himself 
to the realization of a long-chérishe@ scheme for establish- 
ing a system of practical laboratory-instruction in biqlogy, 
including both its zoological and its botanicaleaspects. 
The ground was broken by a short vacation course, in 
which an attempt was made to supply such practical in- 
struction to persons engaged in teaching; this course 
was given in the summer of 1871, and in the following 
year the same system of Jlaboratory-instruction in 
‘biology was introduced into the ordinary School of 
Mines curriculum. Ip establishing at South Kensington 
the biological laboratory which has become the mode? 
of so many similar institutions gt home and abroad, 
Prof. Huxley sought and obtained ,the advice and co- 
operation of many of his fellow-workers in science, 
among whonf may be specially ment§oned Vala ere 
Foster, Thiselton Dyer, Ray Lafkéste®, and Rutherforfl, 
with Dr. Martin and Dr. Vines, In carrying on and 
farther developing the work, he has had the assistance of 
Profs. Jeffrey Parker and F. Q. Boyer, in &he zoological 
and betanical departments rgspectively, and, in succesbiog 
to themfof Mr. G. B. Howes and DÈ. D. H. Scotg. 

From the period ofthe first foundation of the eats 
of Mines, the imposmmace Had been kept in mind of com- 

‘Nbining origiaal resgarclt with the Work of teaching. No 
one at the present dayeneeds to be reminded of the 
numeroys important prestigations which ha®e been 
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pwsecuted by Prof. Huxley, both at Jermyn Street aad 
South Kensington. Memoirs of the highes? value on, 
various branchés of ce~Aparative anatomy and palaenjo- 
logy have been interspersed with notable contributions to 
geology, to anthropology, and to betany ; and from time 
go time excursions have been mafe still farther afield 
(predatory excursions they were regarded by some), into- 
realms of thought more remote fom the ordinary domain 
of the zoologist. But in all these varied avocations the 
interests of the teaching work were never forgotten ; and 
it was made evident that the teacher, while carrying on 
investigations himself, was ever ready Yo suggest, stimu- e 
late, and supervise the investigations of otlfers. e 

When, in 1885, ill-health compelled Prof. Huxley to 
relinquish hig daily occupations in the school, it was 
found that, during the more than thirty years’ occupancy 
of his post, he had accumulated a most valuable library ° 
of research, compgsed of treatises and® journals dealing 
with every branch of biological Science. This library he 
génerously-determined to present to the institution, the 
interests of which he had so lorg and earnestly laboured 
g promote. The Council of the School, in accepting 

his valuable gift, recommended that the room where these 

books were kept, and in hich Prof. Huxley had so long 
carried on his work, should be entirely set apart for bio- 
logical research ; and the proposal at once met with®the 
gunction of the Lords of the Committee of Council or 
Education. 

The Huxley Laboratory for Biological Research is now 
arranged to accommodate twostudents, who will undertake 
investigations in connection with some branch of zoology, 
botany, or palæxontoiogy, the work being carried on under 
the supervision of the professors and assistant professors 
ofthescheol. With a valuable library and all necessary 
appliances for work supplied to them, it may be hoped 
that the’gerzis loci will not be without its influence upon 
these research students, and that a long series of import- 
ant observations may be made, which will constitute an 
enduring, and a worthy memorial of Prof. Huxley’s con- 
nexion wit& the school. 

I? happens, very opportunely, that &mething in the 
way of a small endowment has already been provided to 
aid this scheme of biological research. As long afro as 
#882, Miss Sarah Marshall, of Warwick Gardens, Ken- 
sington, wrote to Prof. Huxley, informing him of her 
intention to bequeath the sum of £1000, and her scientific 
books ang instruments, to the Department & Science 
and Art, with a view to the establishment of a prize o™ 
scholarship in biology, in memory of her father, the late 
Mr. Marshall of the Bank of England. By the recent 
death of Miss’ Marshall, this begjuest has now passed into. 
the hands of the Lords of the Committee of Council on 
Education, and, by the advice of the Council of the Royal 
College of Science, it has been d@ciged that the interest 
of the legacy shall be annually paid as a schglarship to ¢ 
eee student, to aid him in carrying*on some bio- 
logical investigation in the Huxley Laboratory. We can 
only hope that this modest attempt at the endowmegt 
of research may be attended with success; and that this 
succ@ss may be so conspiguous as to encourage others to 
imitate the example of Miss Marshall, so tat bequests ef © 
a similar character may be madg in connexion with*this 
and other institutions where scientific researches can be 


carried on. ° . 
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RAPACES PRES&EURE 4N THE IRIAL* 
EQUATION: IN ANSWER TO. LORBA KAY * 


“LEIGH. e s ee 8 
Y DEAR LORD wen y ees ae thesheading ° 
of your first letter, and from the,wide%cofe Of the 
passage you quoted from my paper, I irflaSjned t yOu 
intended to raise the whole question of Van’ der Waals'ge 
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trgatment of Laplace’s pressure. Otherwise I should mgt, | # and to K, I regret to find that our views must continue 
in,my ansWer, have referred to his 4 or to the unfortunate | to differ. Por it appeags to me that when @nce the various 


results of comparing his forma. with®experiment. I 
shðuld, in fact, have contented myself with the acknow- 
ledgment that you had given an acctfrate account of the 
contents of a portion $f Van der Waals’s earlier chapters, 
which I had carelessly missed on the first hasty perusal ; 
and that these contents Ņstified the expression $Kzv/2 as 
the virial of Laplace’s pressure. But to this I should 
certainly have added that, even had I been fully cognizant 
of that portion of the pamphlet when I wrote my paper, 
I should probablg not have modified (at least to any 
semous extent)ethe passage you quoted. 

For (1) that passage contains the distinct statement that, 
from the statical poirff of view, reasons “ satisfactory on 
the whole% were given by Van der Waals ‘or regarding 


*% Laplace’s pressure as proportional to the square of the 


density. And it evould have been illogical on any part to 


object, except on the grotind of insefitient generality, to 
the equation ` . : 


(6 + ao = $3 (mu’), i 


though I might have regarded the mode of its establish- 
ment as obscure or even doubtful, ° 


In fact, the equation which is one of the main features 
of nfy own paper, viz. :— 


pu + aa (mu). (: + f=) 


u -Far 
includes it as the particular case when 
£30, a=0. 

What I objected to was% totally different thing :—viz. 
the above equation manipulated by the introduction of 
the factor (v — 4)/v in the left-hand member. ° 

Again (2) the equation 


BY — B) = fxr’) 


is obtainéd in my paper (§ 64), and is there spoken of as 
“ perfectly /egztémaze,” but only on the distinct aondition 


that Ad 
e BE(mu® 3v, 


whereef is four times the sum of the volumes of the 
particles (§ 30), “de @wall in comparison with the other 
terms in the [virial] eguation.” As one of these terms if 
the quantity =(/z")/3 itself, this implies that for the truth 
of the equation Blv must be a small fraction; and it is 


-iost certainly not so at the critical point oP carbonic 


acid, which furnished @he first and one of the most 
important cases for the application of the virial,method. 
In fact the equation above, when correctly cbtained, 
comes originally in the fèrm (in which it ought to be 
preserved) P 


a pu a gone). (: s £); 
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again a particflar case of my own equation, viz when 
: A=o0, e= 8B. 


Htre the factor I/v is (roughly) proportional to the 
number of collisions per particlg per second, and its in 
that capacity tlt it appears in the equation. As I said 
in m9 former letter, it is impossible (at least with Van der 
Waals’s mode of interprefing (zz%)) to derive from this 
a cubic in v; even when the tern? a/v? is introduced as a 
«imple addition to Z :-eunless, for the express purpose of 
dbtainin# the indispe®Sable cubic, we write v/(v — 8) 


a=0, 


in place of (v + 8)/v, Qn the right-hand side; which is,® 


practically, what Van eier, Waals does, The truegnod® of 
getting a:cubic here, if we keep to Van der Waalss inter- 
pretation of z(u), is, to write B/(w - y) instead of B/v. 
This can, to a certain exted at least, be justified; the 
other mathog can no®, 

On tie questiog®of the introduction by Van der Waals 
of the factor <v- 4)/v, whether or not it is applied alike to, 
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terms of the virial equation have been coqectly-extracted 
from tife expression 3(R7), w®have no right toegodify any 
of them, There seems therefore to bemo doubt offat- 
ever that the procedure ian der Waals’gsixgh chapter. 
is entirely wrong in prinfiple :—except in soffas a$ (in the 
German version) he b@rsows some correct expressions 
from Lorentz. The meanings of v and of J, in the term 
pv of thg virial equation, are (from the very beginning of 
the inquiry? definital} assigned æ, total volume and ex- 
ternal pressure ;—so that this term cannot in any way be 
altered. No mote can tM term 3(#z2%)/3, or the ratio of 
these two terms. Van der Waals’s argument seems® (for 
his pamphlet is everywhere somewhat obscure) to pe that 
(when there is no molecular force) ¿z Cbnséquence of the 
finite diameters of the particles the pressure, for a given 
amount of kinetic en&éy, will be greater than €f these 
were mere points, Perfectly tfue :— but we must seek thema 
expression for this increase of pressure in the remaining 
parts of the term 3(R7), and zof artificially introduce it 
by egiminishing the multiplier of J in a term already 
definitely extracted. And further, if this procedure of *™ 
Van der Waals were allowed to pass without protest in so 
far as the term pv is concerned, I think that we should 
logically be forced to treat the term Kv (not to the same 
but) to a very different factor :—for /ere the consideration 
of the finite volumes of the particles would appear to call 
for a reduced rather thaf& an in@reased value of K; and 
therefore analogy would require a emultiplication of the 
term Ky by some such expressiofi as (v + 38/v, where y is 
essentially posčfive.— Yours very truly, e 

B. G. TAIT. © 





e Edinburgh, 17/10/91. 





NOTES. d 

To-pay the Senate of Cambridge University will decide 
whether official inquiry shall be made as to the expediency of 
allowing alternatives for one of the two classical languages in the 
Previous Examination, either to all students or to any classes of 
students other than those already exempted. Everyone who 
devotes attention to questions connected with the higher educa- 
tion recognizes the importance of the issue, and the discussion 
of the subject has been followed with wide-spread interest. 


THE ordinary general meeting of the Institution of Mechanical, 
Engineers began yesterday evening, and will be continued this 
evening, at 25 Great George Mreet, Westminster. The papers 
to be read and discussed, as we have already state, are by Mr, 
Samúel Beswell and Prof. W. C. Roberts-Austen, F.R.S. 


Tue Geologisis’ Association will hold ea conversazione at 
University College, Gower Street, on Friday evening, Novem- 
ber 6. Members are invited to send exhibits, and to let the 
secretary know the nature of the object or objects they propose 
to show, 


AT the meeting of the RoyaP Hort cultural Society in the 
Britt Ball, Westminster, on Tuesday, there was an interesting 
display of autumn foliagdl arranged for aesthetic effect. A lec- : 
ture was delivered by*Mr. IH. J. Veitch, who urged that trees 
and shrubs in gardenseang plantatiags should*t¢ selected, not 
only witli view to igeirgummmer beeuty, but also with regard to 
their autumn hues ; and he had many suggestions to offer es to 
the vatious ways in which these hud’ mfly Dost effectively 
contrasted, e ® . 
e Por. Boys hæ arranged hisgapparatus for the re ection of 
the Cavendish experiment in the pament of the larendon 
Laboratorg, Oxford. The experpment will be proceeded with 
immediateby. a} - S 4 ú —) 

WE regret to havéo record the &eath of Dr. Philip Herbert 
Carpenter? F.R.S., thee foul son ibe late Dr. W, B. Car- 
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petter, C.B., FyR.S. He was found dead in his dressing- 
on CBllege, on Wednesdey, Qctober 21. At the 
inquest it Was fouffd that he haggkilled himself by the agminis- 


trating. of “Ghloroform during temporary „insanity. Dr? Car- 
penter was JA Jfis fortieth year, ang had jeen a science paster 
in Etonesiipeet877. The followiM summary of his scientific 


work ig given by the Zīmes. Hey A a memberof the scientific 
staff gf the deep-sea exploring expeQitions df Her Majesty’s 
. steamships Lightning (1868) and Pogcupine (1869-70) ; and in 
1875 he was appointed assistant naturalieto Her Mlajesty’s ship 
Valfrous, which accompanied Sir G. Nares’s Arctic expedition 
to Djsco Island, and spent the surfmer sOufling and dredging. 
in Davis Strait and the North Atlantic. Dr. Carpenter devoted 
hjmself*continuously from 1875 to studying the morphology of 
the Echinoderms, more particularly of the Crinoids, both recent 
and fossil. In ‘183mehe was awardeg the Lyell Fund by the 
eological Society of Londoa in recognition of the value of his 
work, and in 1885 was elected a Fellow ®f the Royal Society. 
His chief memoirs and papers were as follows :—‘‘ Notes on 
Echinoderm Morphology,” i.-xi., 1878-87 ; “On the fyenus 
Actinometra,” 1877 ; ‘‘ Report upon the Crinoidea dredged by 
H.M.S. Challenger,” Part I. “The Stalked Crinoidss’ 1885, 
Part II. “The Comatula,” 1888; “ Report upon the Coma- 
tulæ dredged by the U.S. Coast Survey in the Caribbean Sea,” 
1890. In conjunction with Mr. R. Etheridge, Jun., he prepared 
the ‘‘ Catalogue of the Blastoidga in the Geological Depart- 
ment of the British Museum,” 1886 ; and he also wrote nume- 
rous papers puplished in the Proceedings or Transactions of tbe 
Royal, Linnean, and Geological Societies. 


` Mr. Geor@z SIBLEY, who was for many years well known 
as an engineer in India, and had also a considerable repftatéon 
as a traveller, died at his residence at Catherham on Sunday 
last at thg ag’ of ixty-seven. It is understood that Mr. Sibley 
has left a legacy for the purpose of founding engineering scholar- 
ships in the University of Calcutta, 


Dr. J. Epvarp PoLak, who died at Vienna on October 8, 
at the age of seventy-one, was ong of the most eminent Persian 
cholars of his time. He went in 1851 to Teheran, Where he lec- 
tured at the medical school, and became physician to the Shah, 
During his nine years’ residence in Persia he visited most parts 
of the country ; and on his return to Vienna he wrote his well- 
known work, ‘ Persien: das Land und seine Bewohner,” in 
which he presented an excellept summary of the knowledge he 
had acquigd. In response to an ingitation from the Shah, he 
again visited Teheran. eHe read before the Geographgcal and 
Anthropological Societies of Vienna many valuabfe papers on 
Persia and its antiquities. 


THe International Geological excursion in America, which 
started on September 2 last, ended on October 9 after a most 
succesful and interesting trip. In all there were ninety geo- 
logists, and the arrangements as regards trains, &c., left 
nothing to be desir€d. The route chosen lay through gthe 
petroleum districts of Pennsylvania, the prairies of Véisconsin, 
Minnesota, and Dakotah, the cobe-lands of North America, 
and the twin centres St. Paul and Minneapolis. From the 
Yellowsto€ River thé party jouraeygd to the beautiful geyser 
region of the National Park, wherè th@y made a Stay of@ven 
bays, then tahe aing mountain district of Butte, as yell as to 
the Mormon town situated in the middle of the salt wastes 
the Great Salt Lake. They then skirted the tableJands in 
South, Utah, and turned tewards the Rocky Mountain’, where 
they visited the chipf places of geological interest, incldding 
Pike’s Peak, the galden af the Gods, &c, At this point many 
of the pay returneddhome, going byeway of Chicago, Niagara 
Falls, and New York. The smaller™number that remained 
undegtook a ee anid exPaustmg expeditiof® through the 
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i congection with the anatomy of the pearl Wys 
tour he made large collections usitie of The ärts, industries, a 


degirts of New Mexico and Afizona to the San Francisco 
mountains and to the Grand Cañon of Colorado ;ehey visited 
a group of 165 v8lcanoeg gnd craters, and also a deep valiéy 
the sides of which, with their many and various-coloured stofs, 
fall 58co to 6000 feet to the great Colorado River below, From 
@his standpoint they had an excellent vif of the,rfaterials com- 
posing the upper surfaces of the egyth’s crus, and they could 
not but be struck by the magnitudefand grandeur of the work 
accomplished by Nature in digging,out this enormous river 
cañon. The following are some of the places visited on the 
return journey: La Junta, Kansas City, Chigago, Niagara Falls, 
Albany, and Boston. 
success, and the Americans deserve much credit for haling 
arranged so gogd a programme for theit® visitors. 


Pror. RusszLL and his party have returned from the 
Alaskan wjlds, which they penetrated toa distance of forty 
miles inland, from “cyw Bay to the base of Mount St. Elias. 
They constructed a camp, and rem@nel there two months, 
haking geological surveys and taking observations. Prof, 
Russell says :—‘‘ We began the ascent of Mount St. Elias on 
June 3. Our progress was not obstructed until we reached an 
‘altitude of nearly 10,000 ft. Then we found glaciers. After 
many perilous adventures we attained the height of 14,500 feet. 
This has been the estimated height of the mountain, Mut we 
found it nearly 5000 feet higher, It was impossible for us to 
proceed any further, as we were suffering too much from the 
hardships already endured. Many of the men were exhausted 

d very weak. The Alaskan Indians were most hospitable 
to us.” ° . 


THE report by Mr. James Dredge and Sir Henry Trueman 
Wood on their recent visit to Chicago is printed in the Journal 
of the Society of Arts (October 23). This report was presented 
last week to the Royal Commission which has been appointed 
to organize the English Section at the Chicago “ World’s Fair.” 
The Cqmmission have decided to appoint the following Com- 
mittees: ®Finance, Fine Arts, Indian, Colonial, Engineering, 
General Manufactures, Electricity, Agritulture, Mines and 
Metallurgy, Textile Industries, Science and Education, Trans- 
portation; also a Committee of Lylies to correspond with 
the Ladies’ Committee at Chicago, They propose to invite the 
assistance of Chambers of Commerce as Local Committees. A 
prospectus relating to the Chicago Exhibition hgs been issued 
by the oyal Commission 


a 
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THE Council of the Institution of Civil Engineers have issued 
for genfral circulation their regulations as to the atmission of 
student®, This is followed by an excellent account of the 
varioug educational institutions in the British dominions where 
yeni Ve is given bring on the profession of cifil engineers. 


Ty hisreport on the working of the Central Museum, Madtas, 
890-91, Mr. Edgar Thurston, the Superintendent, 
notes | he made two official tours in company with his‘ taxi- 
dermists. During the first of these, as in several previous years, 
hestayed on Ramesvaram Island, where he was mainly engaged 
in th€ collection and préservation of marige worms 4nd gnol-, 
luscan shells, which have since been sent to Engfand and, Ger- 
many to be worked up. Many specimens of the brighily 
coloured “' coral-fishes,* wch about over the fringing goral- 
refs, were also preserved by the, sfycerine proceg® introdueed 
by Mr. A. Haly, of the Colombo Museum, for the preservation 
f colours, His stay of Rémesvarém Island completed, he paid? 
a shof visit to Tuticorin? to wosk Sut som doubtful points in 
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manufactures, and natural history of the plages fisted in the 
Bangalore, Hassan, Shimoga, and Mys&&gp districts. ‘These col- 


Altogether the excursionwas a thorough , 
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lections include Sravanbelgola brass-yare, *Sorabgend Sagar e* 
h ~s 
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sandal-wood carving, Channapatna silk and toys, Mysore $in- 
lati ware, ggid jewellery from Bélur, butterflies, lizards, snakts, 
&q A report on this tour will be pyblished agter a further visit 
toele Mysore ‘province, a large are® “of which remains to be 
explored, + : e 


THE other Ugy, Mr. N linders Petrie delivered at the Owen® 
College, Manchaster, a oat interesting address on exploration 
in Egypt. It had been tpought, he said, that the inimense 
mounds of rubbish indicaging thè sites of towns had been made 
on purpose, but they resulted from the natural decay of the 
mud-brick buildinge These heaps of ruined walls and earth 
‘and, potsherds rose even to eighty feet high in some places; but 
other ancient sites were much less imposing, and might even not 
attract notice on the open desert, The higher glie mound the 
longer the place had been inhabited ; and if the surface was of 


* a late period, the earlier parts, which were most needed, were 


under such a depth?of rubbish as to be prastically inaccessible, 
‘Much could be known @t first sight ;-and prospecting had nop 
become as scientific a matter in antiquities as in geologyt 
Knowing, by a glance at the sherds on the top, what was the 
latest period of occupation of the site, and knowing the usual 
rate of accumulation of a mud-brick town—about five feet in 2 
century —we could guess how far back the bottom of the mound 
must e dated.- Other remains had different indications. If in 
the midst of a great mound there was a wide flat crater, tha? 
was probably the temple site, surrounded by hguses which had 
accumulated high on all sides of it. Speaking of the results of 
exploration, Mr. Petrie said that we now realized what th® 
course of the arts had been in Egypt. Inthe earliest days yet 
known to us—about 4c00 B.C.—-we found great skillin executing 
accurate and massive stonework, such skill as had hardly ever 
been exceeded. We found elaborate tools used, jewelled saws 
and tubular drills. We saw-the pictorial arts as fully deYeloped 
as they were for thousands of years later. But what led up to 
this we were still feeling for. 


To what uses did primitive men apply the stone hammers 
which they made inê@such large numbers? This question Mr. 
J. D. McGuire tries to answer in a paper in the American 
Anthrofslogist for October. His theory is that the hammer was 
probably ‘‘the tool upon which races living in the Stone Age 
relied more than upon any other object to fashion stone imple- 
ments.” It was used, he thinks, not only to peck an axe or celt 
Anto shape, & to rub or polish the implement after it Sad been 
shaped ; and, to illustrate tħis, he gives a figure representing 
a typical hammer of quartzite, from McMinn County, Tegnessee, 
the periphery of which is pitted by use, while the Rattenpa sides 
show that it must have been a rubbing-stone as well. ‘To prove 
‘that the wok suggested could be done gy a stone hangner, he 
represents an eaxe of clase%rrained black porphyry, which he 
hirfiself pecked out and grooved, by means of such ag imple- 
ment. The task Occupied him about five hours. Afrana 
stone axes are made of softer material, he thinks thby were 


> probably produced in a much shorter time. 
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Dr. H. von WrisLockr contributgs to the current SymBer 
eof @lobu: a capiti paper on the handicrafts of Hungarian 
gypsies, whom he has had many opportunities of observing. If 
we may judge from the iPustrationg they have a considerable 
aptitmde for design. In thg summer they make bottles outgof 
pttmpkins, which they decosute with various drawings. On 


Z each bottle the space is divided into foyr zones, crosses being 
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first gypsy who drinks says, ® May you be happy Les > secoad, 
“May you*have no enepies! ”—and so on. @Pretty walking- 
sticks are also ambng the things made lw the Hungarian 
gypsig@® On the top of one of Sae-ghétched in tRe article two 
female heads are adihirably carved. These, fepygs nt AR the 
Queer? of the sKeschilyis, g forest fairies, whi Nell- among 
the mountains, where Aofi ire being always" together 
on rocks, spreadixg out t iti? long hair over the valleys, thus 
giving rise to mists, Qfeen Ana lives in a black palack, and 
sometimes wanders ovgë tift world in the form of a frog. Frogs, 
toads, and serpents are -her favourite animals, When she 
megis anyone in @e%natufml/: form, she exclaims “Ana |”, 
‘which means ‘ Bring!” Should the person understand tfe cry 
gad bring a frog, a toad, or a serpent, he 5 richly regvarded. 
If he fails to do so, he is either killed with a piece of a rock, or 


struck by some terrible malady. up `’ 


=> 
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THE Times of October 22 has am interesting article on ‘‘ Ovia 


Position with regard & Rainfall,” compiled from the statistics 
published by Mr. Symons and the Meteorological Office. The 
rainégl during the present month hss been so heavy that in 
many places the amount up to the morning of the 18th was in 
excess ©§ the average for the whole month. In, London this 
| excess amounted only to 0°3 inch, while at Valentia Island and 
‘ at Stornoway it amounted to nearly 2 and 3 inches respectively, 
and the amount which fell during the next few days has greatly 
increased the excess. But fr the 1@ years ending with 1839 
| the rainfall over the United Kingdom differed only by 1 per 
cent. from the average of the last 50gears. The values for the 
present year, up to the 18th instant (as shown by the last Weekly 
Weather Report then published), were rather in®excess of the 
avgrage over the southern, midland, and western parts of Eng- 
land, and the north of Scotland, while in the reenaining districts 
there was still a deficiency, For the whole pesiod since the 
end of 1889, there was only one district, viz, ScofMna (N.), 
in which the total fall was in excess of the average. In Scotland 
and the midland and south-western counties of England, the 
deficiency was still very large. The question is asked—Are we 
likely to have in the years immediately advancing more or less 
| rain than during the last few years? While th. question can“ 
$ not be answered with absolute confidence, the grouping of years 
into decades or other regular periods eliminates most of the 
non-periodic variations, and shows whether any secular altera- 
tions are taking place, There is no doubt that since 1887, atall 
events, the rainfall over Englaad has been mnch below the 
average; and a considerdtion of all the facts leads % the con- 
clusion@hat such a period of scarcity isery likely to be followed 
by one of abundance, and that the coming few years vaill pro- 
bably be more rainy than those recently experienced, although 
possibly the increase will not occur in the summer months—at 
a time when it would be most noticed. 


THE new number of Petermanns. Mitteilungen opens with 
some interesting extracts from the djary of the late Dr. Anton 
Stagker, written during his journey in Abyssinia and the Galla 
countrie®in 1880-83. Stecker died before he had an oppor- 
tunity of writing a full and systematic account of his travels. 
In the present extracts he notes not only the phygical charac- 
texistics of Pe regions to which they, relate, but the manners 
and ®stoms of the nati®es.* A good map makes it easy for the 
reader togtrace his route. e se. 


@ A GREEK garde@er lately, e&pressed the opinion that oranges, 
figs, olifes, and grapes grown in Australia are inferior tos®se 
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cut into the uppermost zqpe, sérpengs into the secong one? 

gircles into the tiftd, and zigzag lines into the fourth. ® The. 7 

e cTgsses Mean ‘Pky. you be happy !” ; the serpents, ‘‘ May®you | attention gf the Department of Agriĉulturi Jew. Sonth Wales, 

e have no enemies!”; the circlamy,‘‘May you always have | letters were addressed to the British Consuls at Naples and Mar- 

æ money !”@ shee zigz Sines, “May you be healthy!” | seilles asking for a consignment of theebest varieties“Of grapes, 

e Brandy. E pt in t}fe Bottles ; and when a guest is received,, the’| figs, and olivgs grown in Italy apd Page On receipt of these 
e > e 
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grown at Smyrnaand Afhe&ls. This havi been broughtfto the 
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T University College of North Wales has issued its 
Calendar for the year 1891-92. e ` 





cuttings, sea ts are to’be carried out at the most suitable 
of coio Yoe if stations. about to be established throughout 











































the colony, a fiew,to the pr tion ofthe finest varieties 
of thegyespectpe fruits. the Bme objfct in view apfilica- 
etion has been, “Ei Sgfith Australia, fer a 
mber ofc $ Of various vines HQhas cultivatal, and to Sir 
muel Davenport, A Beaumoity Sp ustraJia, for cuttings 

of the qlive and fig trees grown by bial Ty@ whole of these 
guttipes will go to form the standar llections of all the 
different kinds of fruit whichwit is intend@d to estal@ish at each 
aot thé’experimental stations. 


LECTURES on the followide subjects will be giver à 
Victoria Hall on Tuegday evenings dung the 
November :—November 3, Mr. F. W. gRudler, 
eo. WS 
Ancient a ees November 10, 

Fogs”; Na@vember 17, Rx. W. D 
Bones” (second lecture) ; 
“ A Holiday in the Far West.” 


e 

THE additions to the Zoological Society’s Gardens during the 
past week include a White-fronted Lemur (Zeme albifrons 
from Madagascar, presented by Mr. J. M. Nicholl; a Risg- 
tailed Coati (Masya rufa) from South América, presented by Mr. 
A. D. Watson ; a Buffon’s Skua (Stercorarius parasigca), North 
European, presented by Mr. Edward Hart, F.Z.S.; two Com- ~ 
man Cuckoos ( Cuctlusegnorus), Brigjsh, presented respectively 
byf Mr. H. Lindsay and Miss Ord; a @urbot (Lota uPragçis) 
frn the Trent, presented by Mr. F. T. Burrows; a Macaque 

onkey (Macacus cynomolgus 9) from India, a Lion Marmoset 
Wfidas rosalia) from South-East Brazil, an Australian Cassowary 
(Castarius australis) from f/wustralia, deposited. 














a 






{alliburton, ‘‘ Skin and 
24, Rev. C, E. Brooke, 
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< MIn te Revue Agricole, pudfishedtin Mauritius, M. A. Dardly 
‘ade Grandpré gives an aceoun his%ttempts to raise sugar-cane 
.frofi seeds, The “Seeds weren from Barbados by the 
Governor in Mardega M. de Grandpré planted them with. 
the great@t care, and after five days wis fortunate enough to 
@Main five minute seedlings Sut of the hundred seeds used. 
The young plants he raised did not all prove equally vigorous, 
Mend he was able to save only one, which, at the time when his 
MME cport wee written, had foffhed a fine clump of twenty sets 
with long ribbon leaves, ‘‘I believe,” he says, ‘‘ that we may 
with reason chéM™#¥h the most sanguine hopes from the #&épaga- 
tion of sugar-cane from seeds~—more especially if we try an 
- intelligent system of crosé-fertilization of the varieties we pos- 
segs—rather than by planting cuttings, which maintain without 
appreciable alteration the r&pective®characteristics of the parent 
plants. “Thus we shall be able to supplement the weak points 
in our beSt varieties of sugat-cane by crossing them with other® 
which are remarkdble for the qualities it is intended to infuse 
jnto them, and We shall moreover obtain, by a process of selec- 
tion, a cane rich in saccharine matter, which will enable fis tp 

compete successfufly against the highly improved sugar-beet.” 


Mr. Ma, Morais contributes to the current number of the 
Journal of the Bombay Natural History Society an interesting 
paper on abnormal horns of the Indian antelope. We have as 
yet little definite information as to the cause or causes of such 
abnormalities. Mr. Morris suggests that severe injuries to the 
skull, inflicted gither during battle or through some accident, 
are the main causes that produce abnormalities, the horn on the 
injured side being thrown out of its natural course by the con- 
sussion or damage sustained. 
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> C STRONOMICAL COLUMN. 


THE ZODIACA® Li AND AURORA.—On the supposition 
that the zodiacal is an extension of the solar corona, and 
th@t the latter mainly consists of light reflected from meteoritic 
particles circling round the sun over the spot zones and parallel 
to the plane of the ®quator, Mw. M. A. Veeder explains 
(Rochester Academy of Sciences, January 26, 1891) why in 
middle {lat#tudes the phenomenon is brightest in March and 
October, in the former case after sunset, and in the latter before 
sunrise, fna also the fact that at these times one margin of the 
band is better defined than the other, and more exactly included 
within the plane of the ecliptic; whilst at other seasons there is 
decreasing brightness, and both edges become ill-defined. 

An invesgation of observations of aurori and magnetic per- 
turhations shows that they may be arrangedyin periods having 
the same length as that of a synodic rotation of the sun, And 
it appears that the areas most frequented by sun-spots are most 
actively concerned in the production of aurora. Extending the 
esearch, Mr. Veeder believes that the belt-like distribution of 
atmospheric pressure about the magnetic poles as a centre is 
very largely dependent upon magnetic induction of solar volcanic 
origin, cogveyed from the sun to the earth throughQhe medium 
of the comnal extensions referred to above. . 


1891.—The following orbit has been computed by“ 
hpbell for the comet discovered by Prof. Barnard on. 


Tue Academy of Natural Sciences of Philadelphia prints in 
its Proceedings a list of the @chingderms obtained by Mr. 
Frederick Mearns, of Detroit, in the Bahama Islands in the 
years 1887 and 1888. The list has been drawn up byeMr®J. E. 


Ives. Itfincludes g desctiption of a new species of Amphiura. T = 1891 November 8:75 G.M.T. 


A VALUABLE revised list of British Echinoidea, by Mr. eG] 44\ ® 
William E.’ Hoyle, has been printed in the Proceedings of the Q = 215 38 Mea Tm. 1891. © Z 
Regal Physical Society, Edinburgh, and is now issued 7 = weet” e 


separately.. The author gives a brief diagnosis of each species, 


such as will enable the eollecfor to identify it on the spot. 30 the comet is in the position R.A.1oh. 53m. 7s., 


° 43’. It is therefore not visible in our latitudes. 







Messrs. J. AND A. CHURCHIL®Q have published a® second 
edition of the English translation of Dry A. Chauveau’s ‘‘ Com- 
parative Anajsmy of thaDomesticated, Animals.” Dr. George 
Fleming is the translator,and edifog.* Pe) pfeparigg the 
edgion, Dr, Fleming, has kept in view the necessities Pa 
avancing veter Edecat®n in the Efiglish-speaking scheols. He 
has introduced, therefore, a congidera ble number Of “amend 
messag iterations, and additions.” . 


New ASTEROIDS. -A new minor planet, (9) 
nth magnitude was discovered by M, Cifrloisson4October © 


Olga to Ry), and Fraternitas to Gy)? ès e S 


DouBLE STARS.—Mre S. W. Bgrnham announces that hee N 
i 


v é / tity j ga aie calaiggue bf al tbe double ptam aiseovered 
MESSRS. oR | ae AND Gb. proposeeto isk a Ki then ‘he io 1224 ad tosrectiyeany. Ea wi Pa e o 4 
work entitled “ irdyand Shooting Sk “eby J. G. , y j f DT ' 
3 entitled “GapefBird an ooting sketch, ey J. G. JuriTER’s FIRI RAT E. —Somemtecen servatfoñg- z 


SaMillais, F. gage The work will illgstrate the habjts, modes of 


de at Lick first sajellit® gf t 
capture, and stages off plyhage of game™birds, and-the h mede at TICE Observatory SHOW: that the Arst s4 ig gf Jupiter 


ellipsoidal, and that one of its longer azezi diressed to the 
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i ers, representing most Ewppean á 
some extra-European cowXtries. Ago the latter, he Unred 
States contributed four m&nbergPfitle Brazil and Queens.an? 
Sent one each. Roumagj ulgaria for the first time took 
part in one of these meteorolggical gatherings. Dr. Lang, the 
head of the Bavagian meteorological system, was appointed 
* President, and, Prof. Mascart (Paris) with Prof. Harrington 
(\Gashington) Vice-Presidents. The Secretaries were Dr. Erk 
(Munich), Mr. Scott, M. Teisserenc de orc” Paris). 
. * The following is a bnof summary of tk- iost importgat 
` practical regults and recommendatin’.s or the’ Conference. °; 
- All temperatures published after 1901 arc to be referred to 
the readings of the air thermometer. Actincmetrgcal observa- 
tiongagg’ dt held to be suMciently certefff fo justify their genegal 
'xtMduction. The apflication of a ventilating arrangement ġo 
wet-bulb thermometers ws recommended. aiz.—It wis 
decided to count as days of rain those on which 0005 in 
(o'r mm.) of rain was measured, and to print monthly th 
number of days on which o'o5 inch{or 1 mm.) fell. Szow.—AÀ 
note is to be made in monthly schedules of the number of days 
on which about half the country surrounding the K9 j is under 


4 
`, 


snow Clouds —A new classif cation of clouds replace 
lloward’s, proposed by Prof. .liiuebrandsson arg wie Hon. I, 
Abercromby, was adopted by a large gMority, Yngland’and the 
United States being dissentients, A c&pug@e was then ap- 
pointed to consider the question of tpp cloud pictures in 
general, taking the above classification more or less as a basis S 
arrangement. A report was glso received and adopted on the 
observation of the motions, &c., of cirrus and other high-level 
clouds. Wind.—Robinson’s anemometer was the only form of 
instrument discussed. It was decided that no inStrumental 
results should be published unless the instrument hgd been 
previously compared with a standard, either directly or in- 
directly. Z%me.—A proposal to recommend the adoption of 
universal or zone time was emphatically rejected, on the ground 
that local time can ajone be used for climatological inquiry. It 
was further decided,in all publications to insist on dœmmencing 
the day with midnight as o hours. Gravity correction.—It Was 
decided to introduce the practice of correcting barometrical 
readinge for the force of gravity at lat. 45° after the beginning 
of the year 1901. b 
Mr. Wragge, for Queensland, and Captain Pinheiro, for Brazil, 
gave interesting notices of what is being done for meteoro- 
logy in thejr respective countries. It was resolved that an 
e International Meteorological Committee should be corti j 
repare for a possible Congwess in Paris in the year 18 
Committee is to consist of 17 members, of whom 14 we 
and it was decided to fill the 3 vacancies by the co- 
extra-European meteorologists, The officers of the Co 
Messrs. Wild and Scott—were reappointed. 
The quegions relating to terrestrial magnetism wer 
by the Confegence to a ee sub-committee, whore 
whl appear in the publishe: report of the proceedin gs 
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A certain thick varti. protects the roots ofẹ plant 
from thg effects o:5- Mapp frost, but it may not be equally hA 
cacious agast a lon@%12 of iess intensity, for the velocity of; - 
propagation of a variation of tqamperature, and the depth ai: 
whch this variatiqen.ds fele @peRjs upon the duration of its 
period. A layer of grass, cogeringoil, has the same profctin™”“, 
effect during the winter “as out go cm. of mould ag s 
Searches on the cause ‘of Mitic diathasis, by4M 
poe es of Wolf's 1.eriodic comet, ma, 
servatory with the.telescope of o'go m. eeii ® e, b 
baud and Sy. Observations for position were mad 
4, 5, 8, and 31, and gn September 7.—On the ref" 
canonical form, of equations from derived partials $> 
order and the seeond degree, by Mr. Elliot. -On cyclic 
andegn the defcimation of surfaces, DM. E. Cosseragi= 
lation of the magnetic rotation of the plane of polarization of'™ 
light, y M. G. Hinrichs, The simple law connecting thek 
rotation®of the plane of polarization with -® thickness o 


the medium traversed is shown to be applicable tothe. mole 



















cular rotation of a normal paraffin.—On a new mx ae 
estimating nitric acid and the total nitrogen, by 7a) 

The method is founded upon fhe redugtion of nitric 
monia, by oxalzies and sulphur, in the presence of 
On the action cf ‘nitric acid on dimethy? ortho-anisic- 
P. van Romburgh.—On the globalictde power & bl 
by M. G. Daremberg. The author terms ‘ P 

the power possessed by the serum of the blood of ondi 
destrpy the red corpuscles of the blood of another @f a' = 
secies. And the destructive power of serum for micre<gp. 
called “pouvoir microbicide.” The effects produced in é¥cha"™ © 
have been studied.—On the nature of the motene A 


chromatophores of Cephalopods, by M. C, Phisalix. 
















CONTENTS. 


Coptic Palæography nO TOANE Na, Carrer, oe 
British Museum (Naturaf History) Catalogues... 
The Life and Work of a Norfolk Geolo@st. By 
Our Book Shelf :— 
Codrington: ‘f The Melanesians: Studies in their ` 
Anthropology and Folk-Lore”.. ........ 61 
Harrison : ‘f Guide to Exawginations in Physiography ” 61 
6: 
6) 





i 


etters to the Editor :5— s m 
A Difficulty in Weismannism,-yRrof, Mtrcus 
Warttog . . See ee ee 
Rain-making Experiments.— H. ...... sm 6. 
A Rare Phenomenon.—_W. Duppa~-Crétch; Prof. y 
W. N, Hartley, F.R.S. 0... g i 
Earthquake at Bournemouth.—Henry Cecil... . 
W = Me.—W. Larden. ..........2.- nS 


e. ooo eso . 
m 


ET 
‘ 





~ E UN DE pose Some Notes on the Frankfort International Elec? gs 
SOCIETIES AND ACADEMIES trical Exhibition, IV. (Justrate,) ...... I. 
PARIS. The Oxford University Museum. Ry Prof, W. H. g% 
giemy of Sciences, October 19.—M. Duchatye inthe | lower, F.R.S........., Oe eae era an Ope E 
Memoir on the undergroundgtemperatures obs at | Furth& Researches uppo the Element Fluorine, %3 
eml Hi®oire Naturelle, during the winter 1889$ (fisstated,) By A. E,Tutton. .:....... 6 
by Yer -i Becquerel. A thermo-electric arrangemeny was Tee Huxley Laborafory for Biological Research, \ i 
eused for We determination Of the temperatures beneatf two , / aiid te Marshall Sehqjarship . @. . . Nw... 62% 
surfaces, a4e of which Was covergd With sand and dgfoid of | S Van @ler aas y Treatment of Laplace’s ( 
Ff — veg8teciong whilst the othe had grass and some plants#frowin PressureNin the Virial Equation ; ag Answer to q 
gupen \t fhe two ao oi similar, and in eael Case the eee By Prof. P. G. élaig™ camer’ am 
whe” Ape atures were taken ve points, having depti ranging a? LT E 
mals - Sean § cm. and abou 6o tom, fhe observatiogs exteng Oar E or ir Colymn :-#- i Q } 
/ o “Syinfber e1890, të Merch 3%, 1891, the te tures e Zodiacal Righfand Auroge .. . ; et i 
f ate am. and 3, p.m, daily. These fiav? beere Comety 1891 EPa... emesa oO 63I} 
i Mae ovecurs strikingly syoveMe varižtions Two, New Asterolis. . . . «0. i eey eee. . 635 
ba tq the İnterval, a e extinction of detail with Dou leStars . enas re e N Re t 631I | M 
` 3 ‘the dfurnal variation at the greatest depth upiter’? Kirst SareMte@ 2. So e ueg Mm. . 63 
s> % \o degree, whilst that of the air was aboy» ETritetnotions! Metegrolégica&Gobfecence .. 632 | 
wy @ © e -* 48cm. beneath the sandy covering the | Societies and Acadomjas e.. N i a acy 2632 if 
` e a . iy 
td À Dd 4 aS erco” a td ra * Ph he 
`~ s e s. ee © . ee 
3 b "~ à \ 





